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Abstract

Globally, diarrheal disease accounts for over 90% of foodborne illness, with over 70% of this
burden in Sub-Saharan Africa. However, traditional diarrheal prevention interventions
focused on water, sanitation, and handwashing, with little integration of food hygiene. This
thesis designed and implemented a theory-based complementary food hygiene intervention

in rural Malawi and evaluated its impact on food hygiene behaviours.

Formative research and intervention development was grounded in the RANAS (Risk,
Attitude, Norms, Ability and Self-regulation) Model and targeted five behaviours: cleaning of
cooking and feeding utensils, safe utensil storage, reheating of left-over food, child self-
feeding and handwashing with soap. The intervention was delivered for 9 months through
village meetings in 800 household visits. Formative research indicated that risk, norms, ability
and self-regulation factors were primary factors of the selected behaviours. Intervention was
linked to Behaviour Change Techniques of the RANAS model. Villages were assigned to a
control or intervention group and targeted caregivers of children aged five years and below.
Intervention outcomes were measured using a before and after study with a control. Changes
in food hygiene behaviours between baseline and follow-up data, and between the
intervention and control groups were measured using ANOVA and t-test. Mediation models
were used to uncover underlying mechanisms and effects of an intervention on changes in

target behaviours.

At end-line, three behaviours showed a significant difference among intervention recipients:

cleaning utensils with soap (P=0.000); safe utensil storage (P=0.000) and handwashing with



soap (P=0.000). For the three significant behaviours, psychosocial factors differed significantly
between the intervention and control groups. Results showed that perceived risk, norm,
ability and self-regulation factors (P=0.000) mediated the effect of the intervention on the
significant behaviours among the intervention participants.

The study suggests that theory driven behaviour change initiatives using contextual and

psychosocial factors effectively improved food hygiene behaviours in rural Malawi.
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Definition of terms

Behaviour

The performance of a particular action. This includes both
execution of a healthy and unhealthy behaviours.

Behaviour change technique Are the actual activities in an intervention to address

Behaviour factors

Child caregiver

Cluster

Communication channels

Complementary food

Contextual factors

Dish rack

Donor partner

F diagram

Food hygiene

Formative research

behavioural factors (i.e. smallest active components of a
behaviour change intervention). Thus, they form the
intervention strategy of a behaviour change campaign.

Behavioral factors are perceptions, thoughts, feelings, and
beliefs which influence the practice of a behavior.

Any household member, including parents who are responsible
for daily care of young children

A group of child caregivers with children aged five years and
below living within the same village and community.

The methods of delivery an intervention in a behaviour change
campaign/promotion

Any food or liquid other than breast milk given to young
children.

Are individual, setting and environmental determinants that
can influence behaviour change and adoption of new
technologies

An elevated place in form of a rack for holding kitchen utensils
as dishwater drains off of them. This place is also used for
storing utensils at the household.

Mainly international stakeholders that provide financial and
technical support to Malawi.

The diagram that shows five key faecal oral transmission of
diarrhoeal pathogens

The measures and conditions necessary to control hazards and
to ensure fitness for human consumption of a foodstuff taking
into account its intended use’.9 EU food law is science based.

Research conducted during the development of a program to
help decide on and describe the target audience, understand
the factors which influence their behavior, and determine the
best ways to reach them. It looks at behaviors, attitudes and
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Handwashing facility

Handwashing practice

Hygiene

Hygienic Intervention

Household

Sanitation

Psychosocial factors

practices of target groups, involves exploring behavioral
determinants, and uses a myriad of methods to collect data.
Formative research may be used to complement existing
epidemiological and behavioral data to assist in program
planning and design.

A facility that is meant for self - cleaning/washing of hands and
has adequate supply of running clean water and soap.

Refers to the act of cleaning/washing of hands using running
water and soap at critical times to enhance the removal of
water and sanitation related disease-causing microorganisms.
The critical times advanced and advocated for hand washing in
this Thesis include but not limited to after defecation; after
handling infant’s faeces or soiled nappies; before preparing
food; and before eating.

Conditions and practices that serve to promote or preserve
health at the household.

The systematic process of assessment and planning and
implementation employed to remediate hygiene related
problem.

A group of persons who normally live and eat together.

Refers to the principles and practices relating to the collection,
removal and hygienic disposal or recycling of human excreta,
solid waste and wastewater, as they impact upon users,
operators and the environment. The system or facility should
be acceptable and affordable to the user in addition to being
structurally safe and offering privacy. At the household level
this includes human waste, kitchen rubbish, water from
cooking, bathing and washing clothes and household utensils,
and any other discarded items.

Refer to psychological processes interacting with social
contextual forces which shape an individual’s behaviour.
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Chapter-1
Background

1.1 Rationale

Despite substantial resource being invested in Low and Middle Income Countries (LMICs) to
address challenges associated with poor Water, Sanitation and Hygiene (WASH), preventable
diarrhoeal diseases remain a significant cause of death, especially among children aged five
years and below (WHO, 2017). Amongst other factors, food contaminated with pathogens
has been strongly linked to childhood diarrhoea. Thus, food hygiene practices are a key factor
which significantly contributes to child survival during the first 1000 days of life (WHO, 2013b).
However, food hygiene has received little attention in programmes and efforts to improve
child health in these low income settings. This thesis provides a detailed understanding of the
current situation pertaining to food hygiene practices in LMIC, how they may be affecting the

health of children under five, and suggest interventions to address the identified gaps.

This chapter provides background on food hygiene from a global context, and the specific

existing gaps in rural households of Malawi.
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1.2 Introduction

Diarrhoeal disease remains one of the leading causes of morbidity and mortality in children
under the age of five years globally, with approximately 424,000 deaths annually (WHO,
2017). It accounts for 9% of all deaths among children aged 5 years and below in LMICs
(Carvajal-Vélez et al., 2016). Despite UNICEF reports about a decline in childhood diarrhoea
globally (Alkema & You, 2012), it still remains common among children aged 6 — 24 months
in LMICs, which presents a public health threat given the limited financial, medical and human
resources, and poor resource management in these settings (Fischer Walker et al., 2013; Liu
et al.,, 2015). This requires further attention including childhood diarrhoea prevention

strategies appropriate for these low income settings.

As shown in Figure 1, primary sources of direct and indirect contamination of a new host have
been outlined in the faecal oral disease transmission route, commonly depicted as the F-
diagram for decades (Penakalapati et al., 2017; Wagner & Lanoix, 1958), highlighting the key
transmission routes for pathogenic organisms. It clearly shows how faecal matter (human and
animal) through fluids, fields, flies and fingers (the four “Fs”) can contaminate food before
transmitting pathogens to a susceptible host. Research undertaken in low income countries
(Boehm et al., 2016; Kamm et al., 2014; Kwong et al., 2016; Teunis et al., 2016; Wodnik et al.,
2018) has expanded on the F-diagram to better illustrate the links between under-five
behaviours, daily activities, and faecal exposure. Furthermore, several studies have now
reported the significance of child play areas, mouthing, geophagia, animal contact and water
as potential sources of diarrhoeal disease transmission within these settings (Desai et al.,

2015; Luby et al., 2018a; Majo et al., 2013; Mbuya et al., 2015; Null et al., 2018).
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Figure 1: The F - diagram of faecal oral transmission route of diarrhoeal pathogens
(Penakalapati et al., 2017; Wagner & Lanoix, 1958)

The WHO has continued to emphasize not only the importance of effective treatment, but
also the integral role that prevention plays in the control of diarrhoeal diseases, highlighting
priorities such as: rotavirus and measles vaccinations; promotion of early and exclusive
breastfeeding and vitamin A supplementation; promotion of handwashing with soap;
improved water supply quantity and quality; and community-wide sanitation promotion
(Unicef/WHO, 2009). Despite the fact that these types of WASH interventions are generally
cost effective (Unicef/WHO, 2009), there has been little progress in achieving implementation
at scale; less than 5% of the population of Sub Saharan Africa have access to combined
improved water, sanitation, and hygiene, as described by the Sustainable Development Goal
indicators (i.e. Goal 6: “clean water and sanitation) (Roche et al., 2017). This shows that
progress in reducing diarrhoeal disease through various simple technological, social and
financial interventions has been elusive (Bartram & Cairncross, 2010; Wolf et al., 2014).

Relatedly, attempts to model the complex mechanisms that potentially link poor sanitation
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and hygiene to diarrhoeal disease, enteric enteropathy, under nutrition, and child
development, highlight the challenges of understanding the myriad of environmental
transmission routes and sources of contamination, which may contribute to diarrhoeal and
other related diseases. Previous WASH related attempts to reduce diarrhoea have
emphasized water quality, improved sanitation and hand hygiene promotion with little
attention to other prevention strategies such as household food hygiene interventions (Curtis
et al., 2011). The contribution of food in the transmission of diarrhoeal disease has been
clearly outlined by a 2015 WHO report, which attributed 70% of the burden of foodborne
disease occurring in sub-Saharan African and South East Asia, with 40% affecting children

under the age of five (WHO, 2015d).

Studies have highlighted the important role of food hygiene in diarrhoeal disease prevention,
a key but often neglected area of the F-diagram. Significant numbers of pathogens have been
isolated in complementary food (i.e. foods which supplement breast milk) in Sub-Saharan
Africa, Bangladesh and Peru (Motarjemi et al., 1993; Woldt & Moy, 2015). Such contamination
is associated with prolonged food storage at high ambient temperature, seasonality, and
unclean utensils (Barrell & Rowland, 1979; Black et al., 1982; Michanie et al., 1987; Molbak et
al., 1989; Motarjemi et al., 1993; Pickering et al., 2012). In addition, studies have reported
significant associations between diarrhoeal disease and lack of a kitchen, kitchen cleanliness,
handwashing at critical times, feeding practices, waste disposal and storage of food on the
floor (Feachem & Koblinsky, 1983; Gorter et al., 1998; Maung U et al., 1992; Unicef/WHO,
2009; Vu Nguyen et al., 2006). Among other factors, post-cooking activities such as improper
handling of kitchen utensils and poor handwashing practices are risk factors that have been

associated with diarrhoea-causing pathogens in food in Malawi (Taulo et al., 2008, 2009).
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However, the studies by Taulo et al (2008 and 2009) focused on microbiological assessment
of the food and associated utensils without developing an intervention to improve food

hygiene behaviours at household level.

Despite the prevalence of foodborne disease in LMICs, little effort has been made to
understand and improve food hygiene practices in urban and rural household settings.
Improving food hygiene behaviours is important for the promotion of child health
programmes (e.g. nutrition programmes) since complementary feeding and WASH have been
associated with a high risk of growth failure (Lin et al., 2013; Merchant et al., 2003; Ngure,
2012; Victora et al., 2010). Nevertheless, there has been less emphasis on integrating food
hygiene in nutrition programming (Dodos et al., 2017). Previous research focused much on
measuring microbial contamination in food with little attention to the development of tailor
made food hygiene behaviour change interventions (Ehiri et al., 2001a; Imong et al., 1995a;
Iroegbu et al., 2000; Schmitt et al., 1997; Taulo et al., 2008, 2009). Where research has
developed and tested food hygiene behaviour change interventions, these have been focused
on increasing the level of knowledge and the provision of WASH infrastructure, but did not
address psychosocial factors that are integral to the performance of a behaviour (Islam et al.,
2013; Monte et al., 1997; Sheth & Obrah, 2004; Touré et al., 2013). It has been demonstrated
that access to knowledge alone does not achieve sustained hygiene behaviour change (Curtis

et al.,, 2011).

To achieve sustained behaviour change, it is essential to consider the effects and impact of all
personal, social, environmental, and psychosocial factors that directly and indirectly relate to

hygiene practices, including the structural and socio-economic barriers that household
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members may face (Mosler, 2012). Models to promote positive, sustained behaviour change
in the WASH sector, including household food hygiene interventions, must therefore have a
strong element of human psychology to support knowledge and technological based
interventions (Biran et al., 2014b; Curtis et al., 2011). Within the WASH sector, several
models, such as Risks, Attitudes, Norms, Abilities, and Self-Regulation (RANAS) (Mosler,
2012), Behaviour Centred Design (BCD) (Aunger & Curtis, 2016), and SaniFOAM (Devine,
2009) have been developed, and shown to achieve this. For example, recent studies
conducted in low income countries have demonstrated the potential impact of individual
training, follow-up and participatory approaches (with hazard analysis principles) on the
safety of domestically produced complementary foods (Gautam et al., 2017a; Islam et al.,
2013; Manjang et al., 2018; Touré et al., 2013). However, these studies did not reveal which
psychosocial factors changed because of the intervention, and were therefore responsible
for changing the targeted behaviours. In addition, the studies were of a small (pilot) scale,
with limited duration and sample size, and with a focus on homogenous populations,

intensive training and education.

1.3 Significance of a food hygiene study in Malawi

As one of the poorest countries in the world (World Bank, 2019c), Malawi has a high
prevalence of diarrhoeal disease among children under the age of five years, reported at 22%
in 2016, an increase from the 17.5% reported in 2010 (Government of Malawi, 2016). It
should be mentioned that the prevalence of childhood diarrhoea in Malawi increases to over
40% when children are between 6 — 18 months old (Government of Malawi, 2016); which

could be directly linked to complementary foods and geophagy. This high prevalence of
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childhood diarrhoea could be one of the contributing factors to the high under-five mortality
rate (62 deaths per 1000 births; Figure 2) experienced in Malawi (Government of Malawi,
2016). Amongst other factors, such as respiratory infections and malaria, inadequate access
to sanitation and hygiene services contributes to such a high childhood mortality rate. For
instance, improved sanitation coverage remains low at 52%, with 6% of the population still
practicing open defaecation (Government of Malawi, 2019). Furthermore, only 19.5% of
households have handwashing facilities, with only 10.7% of these facilities having soap and
water (Government of Malawi, 2016). Coverage of safe water is high (85% in rural and 98% in
urban areas) in Malawi (Government of Malawi, 2016). However, WHO/UNICEF Joint
Monitoring reports that 69%, 20%, 9% and 2% in Malawi access basic, limited, unimproved
and surface water respectively (WHO/Unicef, 2019).! Further, reports have indicated
compromised water quality at household level due to poor transportation and storage, since
the majority of Malawians in rural areas (72%) access their water for domestic use from a
communal source (mostly boreholes), and household water treatment is rare (30%)

(Government of Malawi, 2016).

L Basic: Drinking water from an improved source provided collection time is not more than 30 minutes for a roundtrip including queuing
Limited: Drinking water from an improved source where collection time exceeds over 30 minutes for a roundtrip to collect water,
including queuing

Unimproved: Drinking water from an unprotected dug well or unprotected spring

Surface water (No service): Drinking water collected directly from a river, dam, lake, pond, stream, canal or irrigation channel
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Figure 2: Trends in early childhood mortality rates in Malawi (Government of Malawi, 2016)

Despite that the majority of children (61%) are exclusively breastfed during their first six
months of life, childhood malnutrition still remains high (Government of Malawi, 2016). For
instance, stunting is at 37%, wasting at 3%, and underweight among children aged five years

and below is at 12% (Figure 3). In addition, only 8% of the children aged 6-23 months meet

the minimum acceptable dietary standards.
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Figure 3: Trends in nutritional status of children aged five years and below in Malawi
(Government of Malawi, 2016)

The Government of Malawi in collaboration with its development partners such as UNICEF
and USAID have implemented a number of programmes to improve child health. For instance,
food supplementation such as ‘Scaling Up Nutrition’ (SUN) and WASH improvement strategies
such as ‘Community Led Total Sanitation’ (CLTS) and ‘Safe Water Supply’ have been given a
priority to promote child nutrition and prevent diarrhoeal diseases (Government of Malawi,
2018c; Phiri, 2016). Despite international efforts to reduce food contamination at the point
of consumption, as a critical component of public health interventions, food hygiene
promotion activities have been poorly prioritized in Malawi. For instance, the current
‘National Multi-sector Nutrition Policy and Strategic Plan’ and ‘National Sanitation Policy’
have not emphasized the need to promote food hygiene behaviours at household level
(Government of Malawi, 2006, 2018a). In addition, little research on food hygiene has been
conducted in Malawi, and those undertaken mostly focused on the identification of critical

control points, without designing and testing interventions, or taking into consideration
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necessary behaviour change opportunities (Taulo et al., 2008, 2009). More evidence is
needed on optimal intervention design and delivery targeting vulnerable groups in LMICs, the
barriers and opportunities to effectively improve food hygiene at the household level, and as
a result reduce enteric infections in high burden populations. The WHO has outlined five key
practices to reduce microbiological contamination in the household environment:
handwashing with soap; separating raw and cooked foods; cooking food thoroughly; storing
food at safe temperatures; and using safe water and raw materials (WHO, 2014). However,
evidence of intervention effectiveness, barriers to improved practices, and health impact is
limited. This research is intended to serve as a catalyst for effective, context specific food

hygiene interventions to promote food hygiene behaviours in LMICs including Malawi.

1.4 Aim and objectives

1.4.1 Study aim

The main aim of this study was to design and test food hygiene behaviour change intervention
using the RANAS (Risk, Attitude, Norms, Ability and Self — regulation) approach to behaviour
change, with the purpose of understanding the efficacy of the intervention in improving food
hygiene behaviours among child caregivers with children aged five years and below in rural

households of Malawi.

Specific objectives

1. To identify research and programme gaps in food hygiene at household level in LMIC.
Thus, through literature review, this objective provides an overview of the existing critical

control points and actions in preventing foodborne illnesses at household level. In
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addition, previous food hygiene research intervention trials in WASH behaviour change
theories were reviewed. The following research questions were included under Objective

1 (presented in

Chapter 2,

a) What is the prevalence of foodborne disease globally?
b) What are the research gaps associated with existing critical control points for the
prevention of foodborne disease at household level in LMICs?
c¢) What are the existing research gaps associated with household food hygiene
interventions in LMICs?
d) Which WASH behaviour change theory/approach is suitable for a food hygiene
behaviour change intervention trial in rural Malawi?
To identify and evaluate current food hygiene practices among child caregivers with
children aged five years and below in rural households of Malawi.
Thus, this research objective identified household food hygiene practices through six
months of formative research applying a mixed methods approach in 320 households
within rural setting (presented in Chapter 3). Relevant research questions here included:
a) What are the current food hygiene practices amongst household members in the

targeted households?
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b) Which food hygiene practices are critical to the prevention of foodborne diseases
including diarrhoea among children aged five years and below?

6. To investigate and interpret the behavioural factors (psychosocial and contextual)
associated with food hygiene practices (identified in objective 2) among child caregivers
with children aged five years and below in rural households of Malawi (presented in
Chapter 3).

The purpose of this objective was to uncover which of the behavioural factors underlying
food hygiene practices identified in objective 2 were relevant to the undesired behaviours
of those who did not perform the recommended targeted behaviours (i.e. the non —
doers). This objective provided the mechanisms underlying undesirable behaviours,
enabling the development of interventions tailored specifically to overcome such
undesired behaviour. The research questions included:

a) What are the contextual factors of the food hygiene behaviours?

b) What are the psychosocial factors of the food hygiene behaviours?

7. To develop and implement a food hygiene intervention targeting child caregivers with
children aged five years and below in rural households of Malawi (presented in Chapter
4).

Thus, with information from Objectives 2 and 3 (Chapter 3), a tailor made food hygiene
intervention was developed over a period of three months. Behaviour change techniques
(BCTs) of the RANAS model guided the development of the intervention activities, which
corresponded with the identified behavioural factors. This initial trial period was followed
by implementation of the designed food hygiene intervention for a period of 9 months to

test its effectiveness. This objective included the following research question:
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a) How could the proposed food hygiene intervention be implemented to deliver the
intended results?

8. To evaluate the effectiveness of the behaviour change intervention on food hygiene

practices among child caregivers with children aged five years and below in rural

households of Malawi after nine months of intervention implementation (presented in

Chapter — 5). This objective aimed to assess if food hygiene behaviour change had

happened among the child caregivers receiving the intervention. It also aimed to reveal
the mechanisms underlying changes in food hygiene behaviours following the
intervention. Thus, it ascertained whether the behaviour change intervention influenced
changes in the behavioural factors, and whether the intervention indirectly influenced the
targeted food hygiene behaviours. The following research questions were addressed by
this objective:

a) Did target behaviours change because of the intervention?

b) Which contextual and psychosocial factors changed between intervention and

control groups, and how did these vary?
¢) Which psychosocial factors changed because of the intervention and therefore

mediated the change in behaviour?

1.5 Overarching research project and structure of the research team

This PhD research was part of a larger project implemented by the Sanitation, Hygiene
Applied Research for Equity (SHARE) consortium consisting of researchers from the University
of Malawi (The Polytechnic - WASHTED Centre) and the University of Strathclyde in

collaboration with the London School of Hygiene and Tropical Medicine (LSHTM), with
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funding from the UK Aid (Foreign, Commonwealth and Development Office — FCDO). The
overall aim of the SHARE research project (The Hygienic Family) in Malawi was to determine
the relative effectiveness of food hygiene and WASH interventions in preventing diarrhoeal
disease in children under five years old in rural households of Malawi. The overall research
programme contained several planned outcomes:
Primary outcome:

e childhood diarrhoea reduction in the intervention households
Secondary outcome:

e Improved food hygiene behaviours among the child caregivers in the intervention

households

e Reduction in respiratory infections among the children in the intervention households

The research aim and objectives of this thesis (defined above) were focused on the secondary
outcome of improved food hygiene behaviours among child caregivers in the intervention
households. As a PhD candidate, | was responsible for the behavioural component of the
research. Consequently, | led the research team highlighted in Figure 4 in conducting
formative research, designing and delivering the intervention, and in evaluating the
intervention trial. The team consisted of three group coordinators who were responsible for
the implementation and fidelity of all research related activities in the intervention and
control areas.

A team of five female observers (BSc holders in Social Sciences (n = 1) and Environmental
Health (n = 4)) were trained for five days to conduct checklist and structured observations at
baseline and follow up data collection points. Similarly, household surveys were conducted

by 10 well-trained BSc holders who were experienced research assistants. Both data
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collection teams were fluent in the local language (Chichewa). The community coordinators

(n =40) who facilitated the cluster meetings and conducted household visits were drawn from

the study communities. Some of them were already serving their communities as community

health volunteers through existing structures such as Village Health Committees (VHC). In

addition, the coordinators were holders of the Malawi School Certificate of Education (MSCE)

which is an equivalent to the English General Certificate of Education “O” level. The research

project team also included two laboratory technicians who analyzed the microbiological food

samples collected during formative research.

SHARE consortium Pland PhD Supervisor
(Dr. Tracy Morse)

PhD Candidate
(Kondwani Chidziwisano)

Group Group
coordinator coordinator
(Intervention = 2) (Control = 1)
HSAs Behaviour
observers =5
Community Community
coordinators coordinators
(Intervention =40) (Control =10)

Study households

Data officer =1

Lab
technicians=2

Household
survey team = 10

Figure 4: Structure of the research team

Note: SHARE: Sanitation and Hygiene Applied Research for Equity, PI: Principal investigator, HSA: Health Surveillance Assistant, Lab

technician: Laboratory technician
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Chapter 2

Literature review

2.1 Rationale

This chapter provides an overview of the need and relevance of food hygiene including
burden of foodborne diseases, including transmission of pathogens via food, globally, starting
with developed countries. For LMICs, it further reviews food hygiene studies, including
intervention trials that have been conducted at household level. Thus, this section identifies
important knowledge gaps and provides available evidence about food hygiene interventions
at household level. WASH behaviour change theories are then introduced, particularly as a
solution to current hygiene behaviours among rural household communities. A range of
behaviour change models are discussed, before the RANAS model of behaviour change as a
method of communicating the food hygiene behaviour change intervention in this study is

presented, including its relevance to positively elicit WASH behaviour change.
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2.2 The need for food hygiene

For a long time, poor hygiene and sanitation practices have been well known as critical
contributing factors to the causation of childhood diarrhoea and malnutrition. Measures to
improve WASH, as well as food supplementation, including exclusive breastfeeding, have
been put in place to prevent pathogens from causing such diseases (Clasen et al., 2015;
Dangour et al., 2013; Nizame et al., 2013). However, there have been few interventions in
LMICs to reduce bacterial contamination in food; a key component of the F — diagram (Figure
1) (Penakalapati, 2017). Lack of such food hygiene interventions is linked to the fact that
WASH stakeholders have emphasized that contaminated water is the major transmission
route of diarrhoeal diseases at household level (Curtis et al., 2011). This relates to what has
been reported previously; that over 90% of diarrhoea in children is associated with poor
sanitation, lack of safe water, and inadequate personal hygiene (Jamison et al., 2006). As such,
activities to promote safe water supply are highly prioritized in developing countries. In
addition, programme implementers are advised to focus on safe disposal of human faeces
and handwashing with soap after latrine use (Curtis et al., 2011). However, in 1989, a detailed
study was conducted which provided noticeable evidence that childhood diarrhoea in LMICs
could also be linked to contaminated food (Ersey & Feachem, 1989). The authors suggested
the need to design low cost food hygiene interventions to promote household food hygiene
behaviours. Although this gained little traction at the time, it was subsequently documented
that food could be more important than water in the transmission of diarrhoeal pathogens in
low income countries (Lanata, 2003), and a study in India showed that coliforms were absent
in drinking water, while significant concentrations of the same were identified in food meant
for children. As such, high diarrhoeal disease prevalence in under-fives may well be attributed

to contaminated food (Sheth et al., 2000).
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2.3 Relevance of complementary food hygiene to child nutrition

Malnutrition continues to claim many lives of children under five years of age. Almost half of
the deaths among these children is due to undernutrition (i.e. deficiency of nutrients) (Unicef,
2017). Globally, the growth of 21.9% of children aged five years and below is stunted, which
is a strong indicator of chronic malnutrition (WHO, 2019); it has been estimated that
undernutrition in form of stunting and wasting affects 144 million (21.3%) and 47 million
(6.9%) children under five years of age, respectively (Unicef et al., 2020). Further, evidence
has shown that malnutrition is highest in low income regions of the world which include sub
Saharan Africa and south Asia, and is among the contributors to the vicious cycle of poverty

and disease in these areas (De Onis et al., 2015).

Foodborne illness can lead to different health complications such as watery and bloody
diarrhoea, meningitis, chronic renal, cardiovascular, immune and respiratory diseases (Archer,
1984; Archer & Young, 1988; Saunders, 1984). Additionally, nutritional deficiencies and
disorders are known to be a major outcome of foodborne disease. Infectious diseases affect
a child’s food intake and, with associated loss of nutrients from vomiting, diarrhoea and
malabsorption, lead to under-nutrition which affects physical and cognitive development of
children (Figure 5). As a result the child becomes vulnerable to other infections, and thus finds

itself in the vicious cycle of malnutrition and infection (Motarjemi et al., 1994a).
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Food contamination

Disease:
Incidence
Severity
Duration
Weight loss Appetite loss
Growth faltering Nutrient loss
Lowered immunity Malabsorption
Mucosal damage Altered metabolism
Inadequate

dietary intake

Food shortage

Figure 5: Malnutrition and the infection cycle (Tomkins & Watson, 1989)

Undernutrition is directly linked to inadequate dietary intake and ill health, factors which are
associated with contaminated water, poor sanitation and hygiene, and faecally contaminated
environments, and can lead to enteric dysfunction and infestations (e.g. soil mediated
helminths) which minimize absorption of essential nutrients (Halcrow et al., 2017). To this
end, it has been emphasized that an integrated approach is required to halt the burden of
undernutrition where nutrition specific interventions (e.g. nutrient supplementation) should
be integrated with nutrition sensitive interventions, such as WASH interventions, including
complementary food hygiene promotion initiatives (Jannat et al., 2019; WHO, 2015a).
Consequently, the WHO and key stakeholders made a commitment to apply an integrated

approach in implementing WASH and nutrition programmes (WHO, 2015a).
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Breast milk is considered safe food and highly nutritious for children below 6 months of age
(Motarjemi et al., 1994a). Exclusive breastfeeding is recommended by the WHO for the first 6
months of life because it protects infants from pathogens that could be found in food and
water (Kramer & Kakuma, 2012). After 6 months, a child’s diet needs to be supplemented with
other foods, i.e. complementary foods, in addition to breastfeeding. It is at this point that the
child becomes potentially exposed to different disease-causing organisms including those
responsible for diarrhoea (Motarjemi, 2000). For various reasons, many infants in LMICs are
introduced to complementary food before they reach 6 months which increases their risk of
exposure to pathogens. Globally, only 39% of infants less than 6 months have been reported
to be exclusively breastfed (WHO, 2013a). Several studies have reported increased incidence
of diarrhoea when children are introduced to complementary food because of unhygienic

food preparation practices (Ehiri et al., 2001a; Motarjemi et al., 1994a).

2.4 The prevalence of foodborne diseases

Foodborne diseases contribute to high morbidity and mortality every year and impede socio-
economic development worldwide; these diseases are caused by infectious agents (e.g.
bacteria, virus and parasites) and food contaminated by chemicals. For instance, fenugreek
sprouts contaminated with Escherichia coli (0157) caused an outbreak in Germany that
affected 386 people and caused 54 deathsin 2011 (Frank et al., 2011). Similarly, in 2006, infant
milk formula contaminated with melamine in China caused 294,000 cases of food poisoning,
with 50,000 hospitalization and 6 deaths (Ingelfinger, 2008). In an effort to improve policies
regarding foodborne disease, the WHO launched an initiative to estimate the global burden

of foodborne disease (WHO, 2006). In 2010, under this initiative, the WHO reported that 31
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foodborne hazards (Table 1), the majority of which were diarrhoeal disease agents (mainly
norovirus and Campylobacter spp.), caused 600 million foodborne disease cases (95%
uncertainty interval of 420 — 960) and 420,000 deaths globally (95% uncertainty interval of
310,000 - 600,000) (WHO, 2015b). Specifically, foodborne diarrhoeal disease agents caused
230,000 deaths (95% uncertainty interval of 160,000 — 320,000), mostly from non—-typhoidal
Salmonella enterica (NTS) and Salmonella typhi. It was further reported that 18 million DALYs
(Disability Adjusted Life Year) (95% uncertainty interval of 12 — 25) have been attributed to

foodborne diarrhoeal disease globally (WHO, 2015b).

Table 1: Foodborne hazards identified by the World Health Organization (WHO, 2015b)

Type and number of Name of specific Name of specific foodborne hazards

foodborne hazards foodborne hazards
11 diarrhoeal disease 1 virus Norovirus
agents 7 bacteria Shigella spp
Enterotoxigenic E. coli
Shiga toxin-producing E. coli
Enteropathogenic E. coli
Salmonella typhi
Non — typhoidal Salmonella enterica
3 protozoa Giardia spp

Entamoeba histolytica
Taxoplasma ghondii

7 invasive infectious 1 virus Hepatitis A

disease agents

5 bacteria Vibrio cholerae
Campylobacter spp
Mycobacterium bovis
Brucella spp
Listeria monocytogenes
1 protozoon Cryptosporidium spp
10 helminth agents - Taenia solium
Paragonimus spp
Ascaris spp
Clonorchis spp
Echinococcus multilocularis
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Opisothorcis spp
Intestinal flukes
Fasciola spp
Echinococcus granulosus
Trichinella spp

3 chemical agents - Dioxins
Aflatoxin
Cassava cyanide

The WHO's initiative to estimate the global burden of all foodborne disease in 2010 reported
that the burden of foodborne diseases was 33 million DALYs, which has been found to be of a
similar order of magnitude as the ‘big three’ infectious diseases; HIV/ AIDS, malaria and
tuberculosis at 92, 55 and 44 million DALYs, respectively. As mentioned above, 18 million
DALYs (54%) of the foodborne burden was attributed to diarrhoeal disease agents, mostly non
typhoidal Salmonella enterica which caused 4 million DALYs (Havelaar et al., 2015). It was
further reported that norovirus, Campylobacter spp., Enteropathogenic E. coli (EPEC),
Enterotoxigenic E. coli (ETEC), Vibrio cholerae and Shigella spp., each contributed a burden of
1 -3 million DALYs (Figure 6). The WHO (2015b) indicated that 40% of children under 5 years
of age were heavily burdened by foodborne diseases, despite representing only 9% of the

global population.
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Figure 6: Ranking of foodborne hazards globally for 2010, expressed as Disability Adjusted

Life Years (Havelaar et al., 2015)

Note: White dots indicate the median burden, black boxes the inter-quartile range (50% Ul), black lines the 5 and 95 percentiles (90%UI)
and grey lines the 2.5 and 97.5 percentiles (95% Ul). Note the y-axis is on a logarithmic scale. Abbreviations: EPEC: Enteropathogenic
Escherichia coli; ETEC: Enterotoxigenic E. coli; STEC: Shiga toxin-producing E. coli

Considerable variation in foodborne disease burden have been observed in different regions
of the world (Figure 7). The African regions had the highest burden (2500 DALYs per 100 000
population) followed by South East Asia (1400 DALYs per 100 000 population); the Eastern
Mediterranean region had 570 DALYs per 100 000 population, while the lowest burden was
noted in North American and European regions (ranging from 35 to 50 DALYs per 100 000
population) (WHO, 2015b). Such burden experienced in the regions of the world was from
different individual hazards, though mostly from diarrhoeal disease agents followed by
invasive infectious disease agents. For instance, in the African region, the burden was from
diarrhoeal disease agents (i.e. non-typhoidal Salmonella enterica including invasive
salmonellosis, enteropathogenic Escherichia coli, Enterotoxigenic Escherichia coli and Vibrio
cholerae). Similarly diarrhoeal disease agents mostly enteropathogenic E. coli, norovirus, non-

typhoidal Salmonella enterica, Enterotoxigenic E. coli and Campylobacter spp. greatly
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contributed to foodborne disease burden in South East Asian region. In the American and
European regions, Campylobacter spp., norovirus and non-typhoidal S. enterica agents were

the main causes of foodborne disease burden (Havelaar et al., 2015).

-I.FRE

Figure 7: The global burden of foodborne disease (DALYS per 100,000 population) by hazard
groups and by sub-region for 2010. Refer to Appendix 4: WHO sub — regions in detail
(Source: (WHO, 2015c) for specific countries for each sub — region (Havelaar et al.,
2015)
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As shown in Figure 8, the burden of diarrhoeal disease has been on the decline globally since
1990 (WHO, 2017). Importantly, the burden remains higher in Africa compared to the overall
global burden. This implies that more interventions are required to further take the diarrhoeal
trend down. Among others, food hygiene interventions could be required considering that
they have not been given a priority in the prevention of childhood diarrhoea (WHO, 2015b);
and there has been gaps on the role of food hygiene in the prevention of diarrhoea at national

and international levels (Kaferstein, 2002).
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Figure 8: Global trend of child mortality between 1950 — 2015 (Roser et al., 2015)

Experts have proven that incidence of diarrhoea among children aged 5 years and below is
high after 6 months of age (Ehiri et al., 2001b; Oni, 1996; Walker et al., 2013). Previous review
has shown that up to 70% of all cases of diarrhoea were due to contaminated food where

E.coli alone contributed 25% mainly among children (Motarjemi et al., 1994b).

In conclusion, this section highlights that the burden of foodborne diseases remains high
worldwide, with increased morbidity and mortality in low and middle income regions of the
world (i.e. Africa and south East Asia regions) where children aged five years and below are
mostly affected. As such tailor made, context appropriate interventions are required to
address the current burden of foodborne disease with a primary focus on resource poor

settings.
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2.5 Microbial growth and transmission of pathogens in food

Food, principally when stored or prepared under ambient temperature, provides a favourable
environment for the survival and growth of microorganisms. It has been highlighted that
favourable temperature for bacterial growth in food ranges from 20 — 40°C; with below 6°C
and above 60°C as low risk zones (Lanata, 2003). Food exposed to favourable temperatures
is very common in resource challenged settings. For instance, in Liberia, it was noted that
infant cooked food stored for a long time in a bowl wrapped in a piece of cloth under ambient
temperature was highly contaminated compared to food that was kept for a shorter period
(Milbak et al., 1989). Similarly, other studies in west Africa (Gambia and Nigeria) noted high
microbial growth in freshly prepared and stored food (gruel and Ogi respectively) due to poor
hygiene during preparation, while less microbes were recorded in fresh milk. However,
multiplication of microbes (i.e. coliforms, Escherichia coli and Staphylococcus aureus) to
dangerous levels was noted after prolonged storage periods both in gruel and milk (Barrell &
Rowland, 1980; Omemu & Omeike, 2010). It has been shown that microbes increase
significantly in wet food stored for over 4 hours under ambient temperature in East Asia and

sub — Saharan Africa (Henry et al., 1990; lack et al., 1989). Furthermore, it has been
established that bacteria (e.g. E.coli, S. aureus and Shigella flexneri) can multiply from 103 to

108 Colony Forming Unit (FCU) per gram in cooked food within 3 hours when stored under

ambient temperature (Black et al., 1989; Islam et al., 1993; Lanata, 2003; Molbak et al., 1989).

Generally, microbial pathogens in food originate when the food has been in contact with
human or animal faecal matter either directly or indirectly. Food provides a critical and direct
pathway for the introduction of microbial pathogens into the gastrointestinal tract (GIT) of

humans. The transmission of pathogens mainly occurs in the household environment due to
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poor food preparation, feeding and storage practices (i.e. in relation to temperature, place
and time), which result in food highly contaminated with microbes by the time of
consumption (Ehiri et al., 2001a; Gautam & Curtis, 2013; Motarjemi et al., 1994a; Omemu &
Omeike, 2010). Within the domestic environment, food stored at ambient temperature can
be conducive for the survival and growth of bacteria such as E.coli, Shigella spp., and species
of Salmonella; the fingertips can be reservoirs of such bacteria (Curtis et al., 2011). Studies in
rural northern Thailand showed that the type of food, method of food preparation, season of
the year, mother’s age, education (Imong et al., 1995b) and mode of cleaning utensils (Imong
et al.,, 1989) greatly contributed to complementary food contamination levels. Bacterial
contamination of feeding utensils, food storage and reheating temperatures were also noted
as important factors in food contamination (Lanata, 2003). Post-cooking activities that include
unhygienic handling of kitchen utensils, and poor handwashing practices are risk factors that
have been associated with diarrhoea-causing pathogens in food in Malawi (Taulo et al., 2008,

2009).

2.6 Hazard analysis and critical control points (HACCP)

The HACCP approach has been used to ensure food safety mostly for international trade
worldwide. The basics of HACCP were developed in 1960s by the Pillsbury Company in
collaboration with the National Aeronautics and Space Agency (NASA) in the USA, Natick
Laboratories and the US Army to check the quality of food supplied to NASA astronauts
(Pierson & Corlett, 1992). It was later adopted in the guidelines of the Codex Alimentarius
Commission (CAC) in 1969 as the main principle of their International Code of Practice in

relation to food hygiene (CAC, 1969).
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The HACCP approach operates on 7 steps which identifies potential hazards associated with
food production (i.e. from farm to folk), assesses the level of risk, and suggests relevant
recommendations to mitigate the risk (Mortimore & Wallace, 2013). The core principles of
HACCP from hazard identification through to documenting all procedures are presented in

Figure 9.

Hazard identification

Determine critical
control points (CCP)

Establish critical
limits

Establish CCP
monitoring system

Establish corrective
action

Establish verification
procedures

Establish procedure
documentation

Figure 9: Process flow of Hazard Analysis Critical Control Point (Bryan & Organization, 1992)

Although HACCP has been applied extensively in the food industry in High Income Countries
(HIC), few experimental studies have assessed its effectiveness in domestic settings in low
income countries. As such, there was a directive by FAO/WHO that the use of the HACCP
approach should be explored in low income countries to address the increase in foodborne
disease burden (FAO/WHO, 1984). Of those studies that were carried out, the HACCP

approach was found to be significant in reducing the bacterial load of complementary food in
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Mali where cooking, cooling that comes after cooking, reheating after storage, and cooling
that follows after reheating complementary food were identified as the CCPs (Touré et al.,
2011a). Similarly, other early studies on HACCP found the approach to be useful when applied
to domestic food preparation in LMIC (Michanie et al., 1987, 1988). Ehiri et al (2001)
conducted a HACCP study in Nigeria which identified cooking, storage and reheating of
complementary food as CCPs in the prevention of microbial contamination in food. Similarly,
a study in India used the HACCP approach and identified cooking and storage of chapati as
critical in controlling microbial contamination (Sheth et al., 2000). While Griffith (1994)
concluded that application of the HACCP approach in the preparation of food in homes could

be beneficial if applied in domestic kitchens globally.

2.7 Foodborne diseases in High Income Countries (HIC)

Communicable foodborne diseases continue to be a major cause of illness in HIC. In 2005, the
WHO reported that every year one third of the population in developed countries has an
infection whose pathogens are acquired through contaminated food (WHO, 2005). In the USA
alone; in 2011, it was reported that 1,000 disease outbreaks and an estimated 48 million
ilinesses, 128,000 hospitalizations, and 3,000 deaths occurred due to contaminated food
(Scallan, Griffin, et al., 2011; Scallan, Hoekstra, et al., 2011). While in the UK in 2005,
2,366,000 cases, 21,138 hospitalizations, 718 deaths were reported (Adak et al., 2005). While
in Australia contaminated food causes 4.1 million foodborne cases costing 1.2 million
Australian dollars annually (OzFoodNet, 2015). This indicates that foodborne diseases
remains a public health challenge in developed countries (Khabbaz et al., 2014). This has
resulted in many studies conducted in developed countries to fully understand the root

causes of foodborne diseases and possible interventions have been suggested. Some of the
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interventions include provision of training to both food handlers and consumers (Majowicz
et al., 2017; Soon et al., 2012). However, it has been proven that such trainings focuses on
the provision of information, and does not necessarily deal with the behaviours that cause
foodborne illnesses (Mathias et al., 1994; Wright & Feun, 1986). Furthermore, it has been
reported that knowledge alone is insufficient to trigger preventive practices and that some
mechanisms are needed to motivate action and generate positive attitudes (Egan et al., 2007;
Pilling et al., 2008). Egan et al (2007) concluded that there is a need to come up with food
hygiene intervention methods that have been demonstrated to not only impart knowledge,

but also bring about behaviour change.

In a study in Europe, it was noted that lack of adherence to “use by” dates and ineffective
refrigerated storage of foods, especially among adults was amongst the contributors to
foodborne diseases (Evans & Redmond, 2014). The study suggested targeting food safety
education to reduce risks mostly associated with listeriosis in the home. In another study
conducted in the Netherlands (Fischer et al., 2007), it was observed that consumers had
adequate knowledge about cross contamination and heating in the prevention of foodborne
iliness, however, this knowledge was not translated into practice. The study noted actual
behaviour to prepare safe food was as a result of addition of behavioural cues to an

information intervention and not knowledge about food safety.

In order for a food hygiene intervention to be successful, it is necessary to understand

different behaviours performed by different consumers. It has been reported that it is

important to identify how likely it is that the general public conduct specific self-protective
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behaviours, as there is evidence that people exhibit profound individual differences in the

extent to which they adopt such behaviours (Fischer et al., 2007).

Earlier studies have assessed factors that lead to contamination of food in developed
countries which include unhygienic storage conditions, contaminated utensils, poor personal
hygiene, inadequate cooking and demand for cheap food (Lynch et al., 2006; Medeiros et al.,
2004; sanlier, 2009). Contamination of food at different points during storage, preparation
and eating has been associated with age and gender, as well as exposure to the media. It has
been highlighted that men, the youth and the very old are prone to prepare unhygienic food
(Fein et al., 2011). The same author suggested that high level of exposure to the media is

important in raising awareness of consumers about food safety hazards.

2.8 Foodborne diseases and food hygiene studies in Low and Middle Income Countries

2.8.1 Foodborne diseases in low and middle income countries
While in developed countries information regarding food poisoning and foodborne diseases

is available, there is limited data about the cause and extent of such diseases in LMICs. The
WHO reported that epidemiological data about foodborne diseases in LMICs remains very
limited (WHO, 2015b). This is not to suggest that contaminated food is absent, but rather
foodborne outbreaks are often not reported, unrecognized, or may only be reported when
there is a major public health or economic crisis (WHO, 2015b). Detailed systematic
foodborne investigation initiatives which include epidemiological studies are not frequently
undertaken, while public health authorities and the general public learn about foodborne
disease outbreaks from the news media (Kaferstein, 2003). It has been observed that in some
instances foodborne diseases are just reported as diarrhoeal diseases because the specific

disease-causing agent is not identified. Hence the specific proportion of foodborne diseases
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in LMICs is not clear (Woldt & Moy, 2015). Kaferstein (2003) noted that in the pre-2000
period, food safety was not considered a priority, but rather a privilege for developed
countries, hence governments in low income countries did not invest much in food safety

issues, hence little is known about foodborne diseases in this part of the world.

Despite the limited work on foodborne disease in LMICs, some research has been undertaken.
Section 2.8.2 below presents a review of seven food hygiene studies (Table 2) that were
conducted in seven LMICs to identify key priority areas that could be targeted to improve
food hygiene practices at household level. While Sections 2.8.3 to 2.8.5 present another set
of seven food hygiene studies (Table 3) that were conducted to test food hygiene
interventions that were designed to improve food hygiene behaviours in household setting in
LMICs. The author of this Thesis conducted a narrative review of journal articles published in
peer reviewed journals. Criteria for the selection of the 14 studies included:
1. Journal articles that were published in peer reviewed journals
2. Journal articles that included the following as key words: complementary food
hygiene, household food hygiene, food hygiene behaviours, microbial contamination
of food and household food hygiene interventions
3. Methods appropriate to research questions about household food hygiene, with
emphasis on randomized controlled trials, controlled before and after studies,
uncontrolled studies, interrupted time series, and surveys
4. Studies linked to theory of behaviour change
5. Clearly stated aims and objectives

6. A clear description of context with priority on LMICs
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7. Aclear description of the study population, with priority on children under 5 years of
age

8. A clear description of fieldwork methods, including use of accepted HACCP strategy
methods to determine key problems and critical control points, and use of accepted
univariate and multivariate analyses to determine statistically significant associations

and risk factors

2.8.2 Studies on the identification of key priority areas for action to improve food
hygiene practices at household level in low and middle income countries

Researchers have reported on several exploratory studies that have been conducted to
identify key critical control points that may need to be considered for food hygiene
interventions (Table 2). This section reviewed seven studies that were conducted to identify
key priority areas for action to improve food hygiene practices at household level in LMICs.
The HACCP approach was used to explore food preparation and storage procedures that
contribute to food contamination, and microbial growth and survival in Nigeria (Ehiri et al.,
2001a). In this study where food samples were collected for microbiological analysis, three
critical control points were identified: purchase of uncontaminated food; thorough cooking
and reheating of food; and decreasing storage time of left-over food at ambient temperature.
Similarly, a study in Bangladesh that used the HACCP approach identified thorough cooking
and reheating of food as critical to the prevention of diarrhoea. In addition, the study
reported other critical control points: adequate handwashing with soap; adequate washing
of utensils with soap; adequate treatment of water; and covering of food with a lid (Islam et
al., 2013). While a HACCP approach study in the Dominican Republic identified a number of

critical control points for children’s milk that included heating, holding after heating, cleaning
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and disinfecting bottles, nipples and pans used to store milk, and utensils used to dispense
the milk (Michanie et al.,, 1987). In India, collection of samples with subsequent
microbiological analysis revealed four critical points: thorough cooking and reheating of food;
adequate handwashing with soap; adequate washing of utensils with soap; and decreasing
storage time at ambient temperature of ready to eat food (Sheth et al., 2000). A study in Brazil
found that thorough cooking and reheating of food, adequate handwashing with soap and
decreasing storage time of food at ambient temperature were important factors for
consideration to improve quality of household foods (Sobel et al., 2004). Similarly, thorough
cooking and reheating of food and decreasing storage time of food at ambient temperature
were identified as critical points for interventions in Zambia (Schmitt et al., 1997). While in
Mali, thorough cooking, reheating, washing utensils with soap before use and covering of left-
over food with a tight fitting cover were identified as critical to prevent transmission of
diarrhoeal pathogens through food (Touré et al., 2011a). Table 2 summarizes the findings
from these seven studies which identified various practices that predisposed children and
other household members to diarrhoeal pathogen exposure. Such practices included use of
contaminated raw food items, contaminated hands while preparing food or eating,
contaminated utensils, long storage of cooked food (i.e. storage over six hours), inadequate
time and temperature to reheat stored left-over food, use of contaminated water during food

preparation and cooked food left uncovered.

49



Table 2: Critical control points to promote food hygiene practices at household level

Critical control point Nigeria (Ehiri Bangladesh = Dominican India (Sheth = Brazil (Sobel Zambia Mali

etal, 2001a) (Islametal.,,  Republican (Michanie etal., 2000) etal,2004) (Schmittetal., (Touré et

2013) et al., 1987) 1997) al., 2011b)
Thorough cooking and reheating v v v v v v
Purchase uncontaminated food \
Decrease food storage time v ' v v
Handwashing with soap v v v v
Washing utensils with soap \' \' v v
Treatment of water v
Covering of food with a lid \' \'
Heating of milk \'
Cooling of milk after heating '
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As shown in Table 2, thorough cooking and reheating of food were identified by six out of
the seven studies as critical control points for improving food hygiene practices (Ehiri et al.,
20013; Islam et al., 2013; Schmitt et al., 1997; Sheth et al., 2000; Sobel et al., 2004; Touré et
al., 2011b). While handwashing was identified by four studies (Islam et al., 2013; Sheth et
al., 2000; Sobel et al., 2004; Touré et al., 2011b). In four studies, reduced storage time of
left-over food was also identified as a critical point in the promotion of hygiene at
household level (Ehiri et al., 2001a; Schmitt et al., 1997; Sheth et al., 2000; Sobel et al.,
2004).

Previous studies have also identified various contextual factors influencing performance of
recommended WASH and food hygiene behaviours. For instance, increased handwashing
behaviour has been associated with presence of a fixed handwashing facility, soap, water
and wealth of the household (Bowen et al., 2013; Gilman et al., 1993; Scott et al., 2007;

Seimetz et al., 2016a).

2.8.3 Intervention studies to improve food hygiene practices in low and middle income
countries

Previous research studies have designed and delivered interventions aimed at improving food
hygiene practices in urban and rural household settings in low income countries. In this thesis,
seven food hygiene intervention studies conducted in Nepal (Gautam et al., 2017a), Gambia
(Manjang et al., 2018), Brazil (Monte et al., 1997), Vietnam (Takanashi et al., 2013), Mali
(Touré et al., 2013), Bangladesh (Islam et al., 2013) and India (Sheth et al., 2000) have been
reviewed. The seven food hygiene intervention studies used different methods to identify the
critical practices for intervention. For instance, formative research that involved structured

observation of behaviours, household surveys and Focus Group Discussions (FGDs) were used
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to inform designing of behaviour change interventions to improve food hygiene practices in
Nepal (Gautam et al., 2017a), Gambia (Manjang et al., 2018), Brazil (Monte et al., 1997) and
Vietnam (Takanashi et al., 2013). For these studies, selection of behaviours was based on
various factors which included the extent of undesired behaviours in the communities, the
likelihood of reducing diarrhoeal pathogens if practicing of the behaviours is to change, and
the feasibility of changing the behaviours with reference to the context where they occur.
The remaining studies, conducted in Mali (Touré et al., 2013) and Bangladesh (Islam et al.,
2013), used the HACCP approach to identify the critical control points to be targeted with the
interventions. In the study in Bangladesh, four critical control points were identified:
handwashing with soap at selected times (before food preparation, before child feeding, after
cleaning child’s bottom and after using a latrine); use of safe water and soap to wash utensils;
thorough cooking of food; thorough reheating of stored cooked food; and covering of cooked
food with a tight fitting cover (Islam et al., 2013). The targeted mothers were split into an
intervention group and a control group, and those in the intervention group were trained for
four weeks on how they could prevent bacterial pathogens contaminating the food for their
child. The study confirmed that the HACCP approach substantially reduced the weaning food
contamination among the intervention group. Similarly in Mali, an intervention was
implemented following an earlier experimental study which identified four corrective actions
to improve the quality of complementary food: handwashing with soap at critical times (i.e.
before food preparation, before child feeding/eating, after cleaning child’s bottom and after
using the latrine); washing utensils with safe running water and soap; use of safe water for
preparing food; thorough cooking of food; thorough reheating of stored cooked food; and
covering of cooked food with a tight fitting cover (Touré et al., 2011b). The study participants

were also grouped into an intervention group and a control group. After nine months of
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implementing food hygiene promotion activities in the intervention area, a significant
reduction in pathogenic microorganisms was observed in food for the child of the
intervention households. Three months after implementation of the intervention, only 3% (a
reduction from 47% noticed at baseline survey) of fish soup samples were contaminated
when freshly cooked, while none of the samples were contaminated after reheating amongst

the intervention households (Touré et al., 2013).

As indicated in Table 3, all seven intervention studies reviewed targeted mothers or child
caregivers who had children aged between 6 — 59 months (Gautam et al., 2017a; Islam et al.,
2013; Manjang, 2016; Monte et al., 1997; Sheth, 2006; Takanashi et al., 2013; Touré et al.,
2013). A range of behaviours were targeted by these studies where handwashing with soap
(with variation on the selected critical times) was included in all the seven studies. Repeated
group meetings and household visits were the communication methods used to deliver the
interventions in all the seven studies. For instance, in Nepal, six intensive household visits and
three group meetings were conducted within a space of three months. In Mali, follow up of
mothers through household visits were conducted every two weeks for 9 months. Similarly,
intensive household visits in Bangladesh were conducted for a period of 4 weeks. The authors
reported that use of community group meetings and households visits strengthened adoption
of the new behaviours by the mothers/child caregivers. Considering that most food hygiene
intervention studies were too intensive to realistically be scaled up, it has been suggested
that more studies are required to assess the frequency and intensity of exposure to messages
and key practices needed for adoption of targeted behaviours (i.e. how to be most effective

with fewer resources) (Woldt & Moy, 2015).
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Five of the seven studies (in India, Brazil, Vietnam, Nepal and Gambia) incorporated Social
Behaviour Change and Communication (SBC) strategies in their interventions to support
bringing change in the targeted behaviours (Gautam et al., 2017a; Manjang et al., 2018;
Monte et al., 1997; Sheth, 2006; Takanashi et al., 2013). In Brazil, although the SBC strategy
helped to bring the desired change, the authors recommended the need to come up with a
communication strategy for the sustainability and scalability of such interventions (Monte et
al., 1997). In India, the promotion messages were disseminated through calendars,
pamphlets, posters, flash cards, role play, storytelling, and puppets (Sheth, 2006). While in
Vietham, workshops, newsletters, loudspeaker announcements, bulletin board
announcements, and flip charts were used as channels of communicating food hygiene
messages to the study participants (Takanashi et al., 2013). In Nepal, public community
events, mother/child caregiver group events, household visits, rewards, games and kitchen
makeover were used to facilitate behaviour change (Gautam et al.,, 2017a). The authors
reported that the messages were tailor made to the local context. Thus, the messages were
clear, and materials were simple to use and attractive to generate interest among the study

participants.

A number of the studies used influential leaders and change agents during delivery of the
interventions, and this was reported to have a positive influence on the adoption of the
targeted behaviours by the mothers/child caregivers (Monte et al., 1997; Takanashi et al.,
2013). The success of an intervention trial in Brazil was attributed to the field workers who
were recruited from the study communities and had a good relationship with the study
participants (Gautam et al., 2017a). Similarly, recruitment of local female food hygiene

motivators who were already community health volunteers in the study area in Nepal
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simplified delivery of the intervention since they already had good rapport with the study
participants. Takanashi et al (2013) in Vietnam also attributed the success of the food hygiene
intervention study to the good interpersonal relationship between the research team and the

study participants during household visits.

As shown on Table 3, implementation period of the interventions for the seven reviewed
studies varied greatly, with the longest interventions conducted in Vietnam (Takanashi et al.,
2013) for 2 years, while the shortest interventions were those implemented for 1 month in
Bangladesh, India and Brazil (Islam et al.,, 2013; Monte et al., 1997; Sheth, 2006). All the
studies were randomized controlled trials that had an intervention and control group except

for the Vietnam and Brazil studies (Monte et al., 1997; Takanashi et al., 2013).

Improvement in behavioural practices was used to measure the outcome of most of the
intervention studies (6 out of 7) except for the study conducted in Bangladesh which
measured the temperature and bacteriological quality of the food (Islam et al., 2013).
Adoption of behaviours was noted in all the six studies that aimed to assess changes in food
hygiene practices. The mothers/child caregivers showed behavioural improvement in
washing of utensils with soap, handwashing with soap, thorough cooking of food, thorough
reheating of stored cooked food, covering of stored cooked food with a tight fitting cover and
use of safe water for preparing food and washing utensils. Five out of the seven studies
measured childhood diarrhoea prevalence as the outcome where significant reduction in
diarrhoea was noted at the end of the intervention (Gautam et al., 2017a; Islam et al., 2013;
Sheth, 2006; Takanashi et al., 2013; Touré et al., 2013). The studies in Mali and India further

showed improvement in the level of knowledge among mothers/child caregivers (Sheth,
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2006; Touré et al., 2013). However, sustainability of the outcome was not reviewed after

completion of the intervention.
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Table 3: Selected food hygiene intervention studies at household level implemented in low and middle income countries (Woldt & Moy, 2015)

Title and author, Studyarea Target Targeted Intervention Communication Number of Duration of the Outcome Results
year and design  population behaviours activities channel study intervention
participants
Trial of a Novel Nepal Mothers of Thorough Games, rewards, Local rallies, 219 3 months Adoption of The target
Intervention to (Rural), children 6 — cooking, storytelling, Group meeting improved behaviours
Improve Randomiz 59 months Washing utensils  drama, with mothers and behaviours, were more
Multiple Food ed control with soap/ash, competitions household visits diarrhoea common in the
Hygiene trial handwashing and kitchen prevalence. intervention
Behaviours in with soap, makeovers than in the
Nepal, Gautam proper storage control group
et al (2017) of cooked food, (43%
reheating of versus 2%
cooked food, during follow-
boiling of up
water/milk
Cluster Gambia Mothers of Washing of pots ~ Games, rewards, Local rallies, 615 3 months Adoption of Adoption of
Randomized (Rural). children 6 — and utensils drama, Songs, Group meeting improved improved
Controlled Trial Randomiz 24 months before serving competitions, with mothers and behaviours practices higher
to Investigate ed control food, video show fathers among
the Effectiveness trial handwashing (separately), and intervention
of Weaning with soap household visits (72%)
Food Hygiene compared to
Intervention for control (19%)
Mothers in Rural group
Gambia, after
Manjang, B intervention
(2016)
Designing Brazil Mothers of Handwashing Training of Training of 75 1 month Adoption of 53-80% of
educational (Urban), children 0-11  with soap, mothers about the  mothers, improved mothers
messages to Trial of months boiling water for  targeted household visits behaviours adopted at least
improve improved reconstituting behaviours 1
weaning food practice powdered milk, Practice.
hygiene feeding gruel 60% of mothers
practices of with cup and who tried to
families living in spoon rather adopt 4
poverty, Monte than using practices were
et al (1997) bottle, not able to do so

for 4 weeks
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storing gruels
and milk.

Long term Vietnam Mothers/care  Handwashing Village workshops, 185 2 years Diarrhoea Significant
impact of (Urban), givers of with soap, use loudspeaker newsletters, prevalence, reduction in
community Longitudin  children aged  of separate announcements, loudspeaker Adoption of diarrhoea..
based al study 6 —48 months  utensils placing of posters announcements, improved Adoption of the
information, between raw in strategic places,  bulletin boards, behaviours 11 out of 17
education and and cooked meeting with and flip chart, food hygiene
communication food, washing mothers/child household visits behaviours
activities on child’s utensils caregivers,

food hygiene with soap,

and food safety preparing food

behaviours in on a table

Vietnam: A

longitudinal

study, Tanakashi

et al (2013).

Piloting an Mali Mothers/care  Handwashing Training of Group meetings, 60 9 months Presence/abse  Significant

intervention to (Urban), givers of with soap, mothers/child household visits. nce of reduction of

improve Randomiz children aged  washing utensils  caregivers, follow pathogens in pathogens in
microbiological ed control  6—18 months with soap, use up of food, complementary
food safety in trial of safe water for mothers/child Adoption of food among the
peri urban Mali, preparing food, caregivers in improved intervention

Toure et al thorough households behaviours, group.

(2013). cooking of food, increase in improved
thorough knowledge knowledge and
reheating of performance of
food, cover the targeted
cooked food behaviours
with tight fitting among
lid during participants in
storage. the intervention

group.

Hygiene Banglades  Mothers/ Handwashing Training of Group meetings 60 1 month Presence/abse  Significant

intervention h (Rural), caregivers of with soap, use mothers/child nce of reduction of the

reduces Randomiz children 6-18  of safe water for  caregivers pathogens in pathogens in

contamination ed control  months of preparing food food and food and water

of weaning food trial age and washing water, among the
utensils, temperature intervention
thorough group.
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in Bangladesh,
Islam et al
(2013)

cooking of food,
thorough
reheating of
cooked stored
food, covering

of food before
eating.

Temperature of
food during
serving was
high among the
intervention

the food with a group.

lid during

storage.
Food safety India Mothers of - Training of Group meetings 1 month Diarrhoea Reduction in
education as an (Urban), children aged mothers/child prevalence, diarrhoea
effective (study 6 — 24 months caregivers Adoption of prevalence.
strategy to type not improved Improvement in
reduce known). behaviours, the adoption of
diarrhoeal improved targeted
morbidities in knowledge. behaviours by
children less the intervention

than two years
of age, Sheth et
al(2006).

group.
Improvement in
knowledge on
the causes of
diarrhoea
among the
intervention

group.
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2.8.4 Implications of food hygiene studies in low and middle income countries

Literature has shown that critical control points identified as crucial in interrupting the
transmission cycle of diarrhoeal diseases include: thorough cooking and reheating of food;
washing utensils with soap; handwashing with soap (before food preparation, before child
feeding/eating, after cleaning child’s bottom and after using a latrine); and covering of food with
tight fitting cover (Gautam et al., 2017a; Islam et al., 2013; Touré et al., 2013). These key critical
points to keep food safe relate well with those identified by the WHO as five keys to safer food,
that include keeping clean (e.g. hands and utensils), separating raw and cooked food, cooking
thoroughly, keeping food at safer temperatures, and using safe water and raw materials (WHO,
2014). Amongst the key points, thorough cooking and reheating have been strongly emphasized
by previous research studies (Gautam et al., 2017a; Islam et al., 2013, 2013; Monte et al., 1997).
However, these studies did not provide details of the perceptions (which include motivators and
barriers) of the community members about their ability to perform these behaviours. Similarly,
handwashing with soap at the four critical times (before food preparation, before child
feeding/eating, after cleaning child’s bottom and after using a latrine) has been highly
recommended (Curtis & Cairncross, 2003a). However, the handwashing with soap practice at
household level is affected by an array of factors including availability of the handwashing facility,
soap and water (Biran et al., 2005; Scott et al., 2007; Seimetz et al., 2016b). Interventions to
improve and sustain handwashing with soap may need to focus on all the critical factors in
addition to ensuring that key stakeholders and communities select options that are applicable to

their context.
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Despite the availability of these food hygiene critical control points, it is necessary that
researchers should always assess which gaps (critical control points) are specifically related to
their study areas. This will subsequently lead to the design of an effective, tailor-made food
hygiene intervention package. As suggested earlier, it is important that food hygiene
interventions should not be designed to address numerous behaviours at once, but rather a few,
whose implementation will drastically contribute to the reduction of diarrhoeal pathogens in

food (USAID, 2011).

The use of the HACCP approach has been found to be very effective in the identification of critical
control points at household level (Ehiri & Prowse, 1999). Such that it may be necessary to include
this approach during the initial assessment to understand the causes and factors responsible for
diarrhoeal diseases among children at household level. It has been argued that adequate
bacteriological evidence exists that may inform the design of a food hygiene intervention without
carrying out additional microbial analysis studies; though context specific studies may be
required to validate the available evidence (Woldt & Moy, 2015). The HACCP process can be
expensive and time consuming if microbiological assessment is applied (Monte et al., 1997). In
addition, the HACCP approach does not take into account or establish potential effective
Behaviour Change Techniques (BCTs). Further, despite its benefits, it has been argued that it is
not a requirement to conduct such HACCP analysis in each and every food hygiene study (Woldt
& Moy, 2015). Considering that HACCP has been effectively used, there is information already
available from previous HACCP studies which may be used to provide direction on the specific

behaviours to be targeted with a food hygiene intervention. Woldt and Moy (2015) further
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suggested that observational studies could be used to identify the critical behaviours based on
existing bacteriological evidence which could later be used to develop tools for the quantification
of the risky behaviours. However, this should be carefully considered to ensure that any
suggested behaviours targeted within an intervention should significantly reduce diarrhoeal
pathogen exposure. Nevertheless, HACCP studies still remain an important tool in the
identification of critical control points and should not be ruled out if context specific interventions

are to be designed for a particular area.

In addition to the HACCP approach, it is important that researchers should incorporate additional
formative research methods to advise on how food hygiene interventions should be designed.
Formative research provides useful information about food hygiene perceptions and practices
that reveal motivators and barriers (e.g. culture, norms and beliefs) that may need to be
considered during the design of an intervention (Woldt & Moy, 2015). Personal status and
nurture/desire to care for the child were identified as some of the motivators to the performance
of food hygiene behaviours in rural Nepal (Gautam et al., 2017a; Gautam & Curtis, 2013). While
a systematic review in selected LMICs showed that social norms (doing what is perceived as being
performed by others) were strongly associated with washing hands using soap (Curtis et al.,
2009); it is important to note that Curtis et al, (2009) did not find fear of illness or disease as a
strong motivator to the performance of handwashing with soap. In a formative study in
Indonesia, mothers were found to associate childhood diarrhoea with children’s developmental
milestones (e.g. crawling and teething) (Usfar et al., 2010). Moldt and Moy (2015) argued that in

circumstances like these, it would be difficult to convince the mothers to follow recommended
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food hygiene behaviours to prevent diarrhoea in children. Thus, the author concluded that other
motivational messages such as “nurturing” may be more important than threatening them with
fear messages. Use of cues for action in food hygiene interventions has been found to be very
helpful in bringing change worldwide. For instance, use of behavioural cues (such as placing of
food hygiene posters in strategic places) were found to be significant in reducing cross
contamination rather than depending on food hygiene information alone in Viethnam (Takanashi
et al., 2013). Similarly, disruption of environmental setting (i.e. change in kitchen set up) which
in some way acted as a cue to the mothers of young children was useful in bringing the desired

behaviour change (Gautam et al., 2017a).

In the seven food hygiene intervention studies assessed, different channels of communication
such as household visits, group meetings with mothers/child caregivers and provision of SBC
materials (e.g. posters) were used to disseminate the intervention messages. Much as each
channel of communication is essential, previous research has shown that combining the channels
of communications in a WASH behaviour change intervention study is more beneficial since it
reaches the wide community (Scott et al., 2008). However, as earlier suggested, it is important
to assess the most effective combination channels of communication applicable to a specific area

(Curtis et al., 2011).

The intervention studies reviewed in this chapter were mostly intensive and the activities such
as household visits and group meetings were repeatedly conducted to strength the interaction

between the research team and study participants. In addition, various change agents were used
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to deliver the intervention activities. The success of the intervention studies was in part
attributable to the intensive/repeated approach together with the use of the change agents.
However, it has been reported that previous food hygiene intervention studies did not measure
the intensity of the interventions, how much intervention produces how much behaviour change
and at what cost (Woldt & Moy, 2015). Furthermore, it has been questioned as to what type of
change agents are most influential in bringing the recommended changes in behaviour (Curtis et

al., 2001).

Importantly, most previous research interventions on food hygiene did not include social and
behaviour change theories (Woldt & Moy, 2015). For instance, only two (Gautam et al., 20173;
Manjang et al., 2018) out of the seven intervention studies reviewed in this chapter applied the
behaviour change model (i.e. the Behaviour Centred Design (Aunger & Curtis, 2016) in the design,
implementation and evaluation of the interventions. It is important that future intervention
studies should incorporate behaviour change theories in order to clearly assess the behavioural
factors such as knowledge, attitude, beliefs, social norms, availability and access to resources
that affect the sustained performance of the desired behaviours at individual, household/family

and community level (Woldt & Moy, 2015).

2.8.5 Limitations of the food hygiene intervention studies

Despite reported success on previous food hygiene intervention studies, limitations have also
been highlighted. The short duration of the studies has been identified as one of the major

limitations. For instance, the duration of five out of the seven studies highlighted in Table 3,
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ranged from 1- 3 months. Only two studies, in Mali and Vietnam, were implemented for 9 months
and 2 years respectively. Studies of longer duration are necessary to determine if the results are
reproducible over a large scale (Woldt & Moy, 2015). In addition, Woldt and Moy (2015)
recommended that future studies should assess factors that contribute to long term adoption or

non-adoption of desired food hygiene behaviours.

Two of the seven studies, in Brazil and Vietnam, did not include control groups (Monte et al.,
1997; Takanashi et al., 2013). It is important that intervention studies include control groups to
allow comparison of the key outcomes with the intervention group when measuring
effectiveness of the trial. Effectiveness of some of the intervention studies (e.g. study in Vietnam)
depended on self-reported data. However, it has been argued that use of observations has been
helpful in assessing changes in targeted behaviours among study participants (Curtis et al., 1993).
In a systematic review by Woldt and Moy (20015), the authors reported that some intervention
studies provided incentives that had the possibility of affecting the results (i.e. through bias). For
example, the study in Mali provided handwashing kits to both the intervention and control

groups (Touré et al., 2013).

Importantly, use of behaviour change theories was very uncommon in the previous research

related to food hygiene interventions. Use of behaviour change models provide a clear guidance

on how interventions should be designed, implemented and evaluated (Woldt & Moy, 2015).
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2.9 Water, Sanitation and Hygiene Behaviour Change Theories

It has been reported that safe water supply, sanitation and hygiene initiatives could reduce
diarrhoeal related deaths by 65% (WaterAid, 2009). Governments and donor partners have
invested a lot of resources towards provision of WASH infrastructure such as drilling of boreholes,
innovation of water treatment technologies, construction of pit latrines and installation of
handwashing facilities (Peal et al., 2010). Use of low cost WASH technologies that are context
specific can considerably contribute to public health improvements (Howitt et al., 2012).
However, it has been reported that provision of WASH infrastructure alone may not facilitate its
intended use (Cairncross & Shordt, 2004). Stanton et al (1992) and Pearl et al (2010)
recommended that in order to achieve maximum utilization of WASH infrastructure and a high
degree of hygiene behaviours, behaviour change strategies should be integrated in WASH

programming.

Performance of a behaviour results from the processes that happen in the brain which depends
on multiple factors such as individual’s knowledge on a particular behaviour, beliefs and
emotions (Contzen & Mosler, 2015b). As such, these factors also known as ‘behavioural
determinants’ that determine performance of undesirable behaviours must be well understood
and targeted with behaviour change interventions. It is important that programme implementers
know which behavioural factors contribute to the performance of unhealthy behaviours among
specific community members. Such information is necessary for the practitioners to know which
interventions change psychosocial factors for conducting successful behaviour change campaigns

(Mosler, 2012).
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Previous research has explored the behavioural factors that determine specific WASH
behaviours. This has led to social scientists developing theoretical models, explanatory
frameworks, and decision making models to provide guidance on how behaviour change
interventions should be developed to promote low cost technologies that enable improved
water, sanitation and hygiene (WASH) practices in LMICs (Dreibelbis et al., 2013a). Application of
such behaviour change theories in the design and implementation of social behaviour change
programmes have the potential to facilitate improved WASH behaviours (Baker et al., 2010; Glanz
& Bishop, 2010). So far, researchers have developed different WASH behaviour change theories
that are designed to improve WASH behaviours in various contextual and environmental
conditions, targeting single or multiple behaviours. Such models are based on historical theories
that were founded on the principles of cognitive and social psychology, such as the Health Belief
Model (Rosenstock, 1974), the Protection Motivation Theory (Floyd et al., 2000), the Health
Action Process Approach (Schwarzer, 2008) and the Theory of Planned Behaviour (Ajzen, 1991).
However, the historical theories could not cover all the possible behavioural factors. For instance,
the Theory of Planned Behaviour and Health Belief Model were found not to address the issues
of impulsivity, habit, self-regulation, associative learning and emotional processing (West &
Brown, 2013). Hence, recent theories have been developed to address some of these gaps. The
sections below highlight some of the recent studies that developed/reviewed behaviour change

theories that can be applicable to food hygiene behaviours.
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2.9.1 COM-B Framework

This model focuses on three pre-requisites for behaviour change (Michie et al., 2011):

1) Capability: the person has the psychological and physical capacity to perform a particular
behaviour. It includes having the knowledge and skills for the performance of the behaviour.

2) Opportunity: the person has all the external factors, which include social and environmental
factors, that enables the execution of a behaviour.

3) Motivation: the person has all psychological processes in the brain that stimulates
performance of a behaviour. This includes an individual’s external strong conviction to perform
the behaviour.

This framework has been applied in various research projects. For instance, it was used to
develop novel child caregiver hygiene behaviour measures in a formative study in Kenya (Wodnik
et al.,, 2018). However, the framework did not provide specific behaviour change techniques
(BCTs) for intervention. The Behaviour Change Wheel (BCW), which is an overarching framework
for the COM-B, is yet to develop specific BCTs for its intervention functions (Michie et al., 2011).
Nevertheless, it provides a systematic analysis on how to make the selection of policies (Michie
et al., 2011). The COM-B framework is more related to the World Bank and Sanitation
Programme’s FOAM (for handwashing) and saniFOAM (for sanitation behaviours) behaviour
change frameworks, where opportunity, ability and motivation are the key components for
behaviour change (Coombes & Devine, 2010; Devine, 2009). The saniFOAM framework
emphasizes the sanitation behaviours to be promoted in a given population (Focus) through
targeting specific behavioural factors that have been categorized as opportunity, ability and

motivation (Devine, 2009). While the FOAM approach emphasizes the behavioural factors
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(Opportunity, Ability and Motivation) that need to be targeted in a handwashing with soap
campaign in a given population (Coombes & Devine, 2010). Thus, the saniFOAM and FOAM

frameworks specifically focus on sanitation and handwashing with soap behaviours respectively.

2.9.2 The Behaviour Centred Design (BCD) Framework

The Behaviour Centred Design (BCD) framework scrutinizes the behaviour in its physical,
biological, social and temporal context, and was developed to design and evaluate behaviour
change interventions (Aunger & Curtis, 2016). This theory of change was formulated based on
other existing theories such as the Reinforcement Learning Theory (Sutton & Barto, 1998), the
Evolution of Behavioural Control (Aunger & Curtis, 2015b), the Anatomy of Motivation (Aunger
& Curtis, 2013) and the Behaviour Settings Theory (Barker, 1968). The implementation of the BCD
framework follows five sequential steps that include (Aunger & Curtis, 2015a):

1. Assess: this initial stage involves gathering what is already known about the targeted
behaviour;

2. Build: It involves carrying out formative research with the study participants to fully
understand the targeted behaviours in their context. It assesses and suggests the possible
drivers to bring about change;

3. Create: This stage involves an innovative team that designs an intervention based on the
information gathered from formative research;

4. Deliver: This is the actual delivering of the intervention using various methods of
communication such as community events and household visits;

5. Evaluate: this final stage aims at assessing the impact of the intervention
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It is recommended that following all these five steps in a behaviour change programme would
lead to novel, creative and sustainable solutions to context specific behaviour change problems
(Aunger & Curtis, 2016). In addition, the BCD theory of change aims to disrupt environmental
settings, while creating surprise which results in the revaluation and performance of the
recommended behaviour. Currently, the BCD model has been applied in various behaviour
change interventions to promote handwashing with soap, food hygiene and post-operative
exercise (Biran et al., 2014a; Doyle, 2016; Gautam et al., 2017a). Despite being robust, the BCD
framework when applied in previous research work, did not provide an opportunity to utilize a
broader ecological model approach to position individual behaviours within a multi-level causal
framework; rather it exclusively focuses on individual-level factors that influence behavioural

outcomes (McLeroy et al., 1988).

2.9.3 Integrated Behaviour Model for Water, Sanitation and Hygiene (IBM — WASH)

IBM is a WASH specific model that provides an integrated approach in designing interventions to
promote water, sanitation and hygiene mostly in rural communities. It is an all-inclusive model
since it has been developed from detailed analysis of existing models such as RANAS (Mosler,
2012), FOAM (Coombes & Devine, 2010) and SANIFOAM (Devine, 2009). Being inclusive, it
attempts to fill the gaps left by other models by organizing factors that affect the behaviour in an
ecological framework through three dimensions (i.e. psychosocial, contextual and technological

dimensions).
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Inclusion of psychosocial factors in the IBM model strengthens the understanding of behaviour
factors that determine behaviour at an individual level. The importance of exploring psychosocial
factors in a behaviour change programme have also been emphasized by other existing models
such as the Health Belief Model (Rosenstock, 1974), Theory of Reasoned Action (Madden et al.,
1992), Theory of Planned Behaviour (Ajzen, 1991), Social Cognitive Theory (Bandura, 1989) and
RANAS model (Mosler, 2012). Through psychosocial factors, IBM presents factors at an individual
level that influence community cohesion and social integration. This provides an opportunity to
focus on other factors that influence behaviour at different levels in the community other than
on the individual. Integration of technological factors in the IBM model enables the inclusion of
hardware components of WASH in an intervention. The IBM model was successfully used to guide
selection of candidate handwashing stations in urban and rural Bangladesh (Hulland et al., 2013).
In the study conducted by Hulland et al (2013), the model informed thematic coding of interview
transcripts and contextualized feasibility and acceptability of specific handwashing station
designs. The IBM was also successfully used to identify factors affecting acceptance of an
improved tool for household faeces management for children in rural Bangladesh (Hussain et al.,

2017).

The contextual element of the IBM-WASH framework provides an opportunity for the inclusion
of personal and other environment related factors affecting a particular behaviour in an
intervention. This approach ensures that focus of the intervention should go beyond targeting
behavioural factors at individual level; a scenario which was observed in most models reviewed

during development of IBM e.g. RANAS (Section 2.9.4) (Mosler, 2012). It has been observed that
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models that incorporate a multi-level perspective do so only for psychological factors related to
behaviour change leaving out contextual and technological factors (Figueroa & Kincaid, 2010).
Application of these three dimensions makes the IBM a holistic and an inclusive model of

behaviour change that targets all levels in the community.

The three dimensions of IBM-WASH framework operates on five levels, highlighted below and

shown in Table 4 (Dreibelbis et al., 2013a).

1. Societal/structural level: includes all the organizational, institutional and cultural factors that
influence performance of a given behaviour;

2. Community level: it refers to the physical and social environment of an area that have an
influence in the performance of a given behaviour;

3. Interpersonal/household level: This focuses on individuals staying in a given locality and how
they interact amongst themselves and how that shapes their behaviour;

4. Individual level: This refers to the inclusion of socio-demographic factors in the model and
how they shape one’s behaviour;

5. Habitual level: this directly relates with the individual level and assesses the fact that
opportunities related to the performance of WASH practices are repeated several times in a

day and this has an influence on habit formation.

72



Table 4: Integrated behavioural model for water, sanitation and hygiene (IBM-WASH)
(Dreibelbis et al., 2013b)

Levels Contexiual Paychosocial Tech nulug:[
) Factors Factors Factors
Manufacturing, financing, and
Societalf | Policy and regulations, climate and Leadershipfadvecacy, cullural distribution of the product; current
Strucinral rengraphy identity and past national policies and
[ 2 ) b
promotion of products
Location, access, availability,
Access o markels, access o ) . . . ‘
. . Shared values, collective efficacy. individual vs, collective
C o ity resoarees, bunll and ph\.'u.,':l.l 3 = P :
b = social mlegranon, sigmsa n'.n.'ll-c.:nhlp\."ul.:-,:r'u._ and marAlEnance
environmen
of the product
Roles and responsibilities, household . . . Sharing of secess 1o proghuct,
hrJ'rrprn'ﬂwil" e |||J||.|1|.'I|u.: OIS, de SCTIPIVE NOMS, o .
structure, division of labour, . mioche lling/demonstration of wse of
Household aspirmtions, shame, nuriure
wvinlable space proshect
' . 5 . . Perceived cosl, value, convenience,
Sy Wealth, age, education, gender, Sell-elhcacy, knowledge, disgust,
Individual i S and other strengths and weaknesses
livelihoodsfemployment perceived threat
b of the product
Favourable environment for habit 7 o - g ' " ,
, . . Lo Existing water and sanitation hahiis, Ease/Effectivenzss of routine use of
Healbeitual formmtion, opportunity for amd B X
y 1. I » ULCOITe I.'K.FII.'I.'L'I[II.I'I'\ i:lll.h.l.lllﬂ
hill'li.'rh 4] :II.'IH."“I:II.HI. il I"I.'I:Iil.'\: wur

Despite all this, the IBM-WASH framework is simple, adaptable and applies to a wide range of
dimensions and levels that influence human behaviour. However, rigorous measurement of the
factors and the application of measurement theory still remain a challenge within the model

(Dreibelbis et al., 2013a).

2.9.4 The Risk, Attitude, Norms, Ability and Self — Regulation (RANAS) model

Itis important that behaviour factors associated with the targeted behaviours for an intervention
be well understood. Thus, contextual factors that maintain unhealthy behaviours in the targeted

community must be clearly explored. Additionally, it is critical that inner factors that need to be
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addressed by an intervention in a behaviour change programme be well understood. In order to

respond to these sentiments, the Risk, Attitude, Norms, Ability and Self - Regulation (RANAS)

model of behaviour change may need to be applied in a behaviour change intervention (Mosler,

2012). During its development, the RANAS model incorporated a range of existing behaviour

change theories which include the Health Belief Model (Rosenstock, 1974), Protection

Motivation Theory (Floyd et al., 2000), Social Cognitive Theory (Bandura, 1989), the Theory of

Planned Behaviour (Ajzen, 1991), and the Health Action Process Approach (Schwarzer, 2008). The

use of the four steps outlined in Figure 10 enable a step by step quantitative assessment of

behavioural factors that permits systematic identification of the factors to be changed and the
selection of the corresponding behaviour change strategies. The four steps consist of the
following (Contzen & Mosler, 2015b):

1. Behavioural factors identification: At this stage, behaviours to be changed and the
population to be targeted are identified. After identifying the population group to be
targeted, behaviours of interest can be identified through observations and interviews in
formative research. Then information about contextual and psychosocial behavioural factors
influencing the targeted behaviours is collected. Such information about the behavioural
factors is allocated to the RANAS psychosocial factors summarized in the RANAS model of
behaviour change. With the use of the RANAS model in classifying the psychosocial and
contextual factors, it helps to ensure that all important factors are included

2. Measure and determine behavioural factors: A RANAS model based questionnaire is
developed to measure the targeted behaviours and potential behavioural factors identified

in Stage 1. This is followed by a doer/non-doer analysis to identify behavioural factors
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influencing the behaviours. Thus, responses of those performing the behaviours (doers) are
compared to those not performing the behaviours (non-doers). A significant difference
between the two indicates that the behavioural factor under analysis influences the
behaviour and has to be addressed by the behaviour change techniques (BCTs) to the change
the behaviour.

Design behaviour change technique: With the use of a BCT catalogue within the RANAS
model, BCTs corresponding to the behaviour under study are selected to be applied in the
behaviour change strategy to bring the required change in behaviour. Importantly, BCTs in
the catalogue have to be adapted to the local context. In addition, relevant channels of
communication should be selected. Altogether, the selected BCTs and the suitable channels
of communication form a behaviour change strategy.

Implement and evaluate behavioural change strategies: To measure the effectiveness of the
behaviour change strategies, they are evaluated in a before — after control (BAC) trial. Thus,
the same data collection tools (e.g. questionnaire and observation guide) are used before and
after implementation of the strategy. In addition, the study includes a control group where
the results from the implemented strategy are compared against. The control group ensures
that changes in the behaviour which occurred independently of the implemented strategy
are controlled.

The realized differences in behaviour and behavioural factor scores before and after
implementation of the behaviour strategy are calculated and a comparison is made with the

control group. It is considered that the behaviour change strategy has been effective when
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the before — after difference is larger for the group that received the strategy compared to

the control group.

Effective bahavior change

Figure 10: Steps of the RANAS approach (Contzen & Mosler, 2015b)

The RANAS model is therefore very effective during formative research to determine significant
factors required to be addressed by a behaviour change campaign. Within the RANAS model
there are the four key elements that are attained through the four steps highlighted in Figure 10

(Mosler & Contzen, 2016):
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1. Psychosocial factor blocks
There are five psychosocial “factor blocks” that should be applied in a research study to
determine behavioural factors that contributes to unhealthy behaviour in a study population

(Figure 11).

The five factor blocks include:

A. Risk factors: This involves assessment of the participant’s level of awareness about their
exposure to disease causing organisms and preventive actions (i.e. factual knowledge), and
perception of contracting a particular disease (i.e. perceived vulnerability) and the
consequences of suffering from the disease (i.e. perceived severity). Previous research work
has also shown the perceptions of individuals to disease risks (Floyd et al., 2000; Rosenstock,
1974; Schwarzer, 2008).

B. Attitude factors: The attitude factors addresses a participant’s beliefs about the costs (e.g.
time, money and effort) and benefits (e.g. high status) of a particular behaviour. It also
includes the person’s assessment of the positive and negative consequences of a behaviour.
Included also are the feelings associated with the performance of the behaviour.

C. Norm factors: This includes a participant’s perception about what behaviour is expected and
performed in their society. This includes the behaviour of others such as household members
and friends (i.e. descriptive norms), and others’ approval or disapproval such as household
members, relatives, community institutions, local leaders etc (i.e. injunctive norms). It also

checks at the person’s obligation to a particular behaviour (i.e. personal norm).
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D. Ability factors: Ability factors check on a participant’s capabilities to perform a particular
behaviour (i.e. action knowledge). It also includes the person’s confidence to perform the
behaviour (i.e. self-efficacy), confidence to continue with the behaviour (i.e. maintenance —
confidence in performance) and confidence to recover the behaviour (i.e. recovery —
confidence in performance). The Theory of Planned Behaviour presents the attitude,
normative and ability factors in relation to an individual’s intention to execute a certain
behaviour (Ajzen, 1991).

E. Self-regulation factors: The self-regulation factors include the participant’s plan on how to
maintain a certain behaviour. It also factors in the mechanisms on how to handle existing

barriers to the performance of the behaviour.
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Figure 11: The RANAS model with the five block factors (Mosler & Contzen, 2016)

2. Contextual factors of the RANAS model

The contextual factors within WASH have been described as individual, setting and
environmental factors that can influence behaviour change and adoption of new technologies
(Dreibelbis et al., 2013a). Previous research has emphasized the importance of the interactions
between individuals and their environmental setting (Bronfenbrenner, 1977; Gifford et al., 2011,
Seimetz et al., 2016b). In the process of interacting with the household setting, individuals bring
changes within their environment which later influences their behaviours. Thus, it has been

concluded that behaviours and their behavioural factors that bring about performance of a
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behaviour are entrenched in contextual factors (Contzen & Mosler, 2015b). Furthermore,
Contzen and Mosler (2015b) established that contextual factors can influence the behaviour by
changing behaviour factors and may also alter the behavioural factors’ influence on behaviour.
In the RANAS model, the contextual factors have been categorised into social (e.g. policies and
economic conditions), physical (e.g. built environment) and personal factors (e.g. age and

education level).

3. Behavioural outcomes

Behavioural outcomes are the desirable or undesirable effects determined by the behavioural

factors; behaviour “A” or behaviour “B” indicated in Figure 11. According to the RANAS model,

the behavioural outcomes may be presented in three ways (Contzen & Mosler, 2015b):

a. Behaviour: the performance of a particular action. This includes both execution of healthy
and unhealthy behaviours.

b. Intention: the willingness of a person to perform a particular behaviour.

c. Habits: These are established, repeated behaviours that are performed in frequently

occurring circumstances and they are executed with less or without any cognitive effort.

4. Behaviour change techniques (BCTs)

BCTs are the actual activities in an intervention to address behavioural factors (i.e. smallest active
components of a behaviour change intervention). Thus, they form the intervention strategy of a
behaviour change campaign. It is recommended that BCTs should relate with behavioural factors
that are significant between performers and non — performers of a particular behaviour (Contzen

& Mosler, 2015b). Specific BCTs have been developed for each psychosocial factor block of the
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RANAS model: information BCTs for risk factors; persuasive BCTs for attitude factors; norm BCTs
for normative factors; infrastructural, skill, and ability BCTs for ability factors; and planning and

relapse prevention BCTs for self-regulation factors.

2.10 Application of the RANAS model in WASH programming

To date, the RANAS model has been successfully used in a number of WASH related formative
and intervention research projects. For instance, the RANAS model has been used to promote
access to safe water in the households of LMICs (Friedrich et al., 2017; Huber & Mosler, 2013;
Lilje et al., 2015; Slekiene & Mosler, 2018). The application of the RANAS model revealed the
psychosocial and contextual factors that influenced cleaning of water containers to avoid
drinking water recontamination in rural Benin where the type of container, commitment,
forgetting and self-efficacy were identified as important factors influencing cleanliness of
containers (Stocker & Mosler, 2015). Similarly, the RANAS model helped to identify behavioural
factors related to solar water disinfection (SODIS) in Bolivia (Heri & Mosler, 2008), hygiene
behaviour and SODIS uptake in Kenya (Graf et al., 2008), and the persuasion factors influencing
the decision to use sustainable household water treatment in Zimbabwe (Kraemer & Mosler,
2010). In Chad, the model successfully identified the behavioural factors and helped in the
designing of an effective intervention to improve household drinking water disinfection practices

(Lilje et al., 2015; Lilje & Mosler, 2018).

The RANAS model has also been used to promote hygiene behaviours. In Zimbabwe, application

of the model significantly identified the psychosocial and contextual factors related to effective
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handwashing techniques and provided recommendations for interventions (Friedrich et al.,
2017). In another study, the RANAS model was used to identified behavioural factors for
interventions to increase handwashing practices among school going children in Burundi and
Zimbabwe (Seimetz et al., 2017). Sanitation campaigns in Malawi and Ebola prevention strategies
in Gambia have also been promoted using the RANAS model (Gamma et al., 2019; Slekiene &
Mosler, 2018). Despite the use of the RANAS model in various WASH related studies, to the
author’s knowledge, the RANAS model has never been used to identify behavioural factors and

aid in designing an intervention to improve household food hygiene behaviours.

2.11 Relevance of the RANAS model in the current study

In the current research, the RANAS model, with clearly outlined steps, was used to provide
procedural guidance during formative research, designing, and testing of a food hygiene
intervention. In addition, the RANAS model provided guidelines that were used when formulating
data collection tools for identifying behavioural factors. Furthermore, it provided a rigorous
measurement of the identified behavioural factors between the doers and non-doers of the
healthy behaviours to be implemented. The RANAS model's core asset is that for each identified
behaviour factor it depicts specific BCTs that are thought to change exactly this factor for the
intervention mapping.

The RANAS model has been identified as one of the few that is intended to be applicable across
multiple WASH practices and interventions and associates specific intervention strategies with
each of the identified factor blocks: information interventions with risk factors; persuasive

interventions with attitudinal factors; infrastructural and ability interventions with ability factors
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(Dreibelbis et al., 2013a). Thus, the RANAS model constitutes a solid basis for a theory and

evidence-based intervention selection and development.

2.12 Behaviour change and its relevance on food hygiene

The performance of a particular behaviour can have an influence on an individual’s own health
and that of others (Mark & Paul, 2005). The performance of such behaviour is complex, as it
depends on a number of constructs. Thus, changing an individual’s behaviour is a process that
requires change in specific behavioural factors (including contextual and psychosocial factors)
that predict human behaviour in a given setting such as attitudes, norms and self-regulation
attributes (Huber & Mosler, 2013). It should be noted that each behaviour is determined by
different unique factors, and thus each set of behaviours require its own set of explanatory
constructs (Mark & Paul, 2005). Previous research in food hygiene focused much on measuring
microbial contamination in food, with little attention to the development of tailor made food
hygiene behaviour change interventions (Ehiri et al., 2001a; Imong et al., 1995a; Iroegbu et al.,
2000; Schmitt et al., 1997; Taulo et al., 2008, 2009). As such, the limited research that developed
and tested food hygiene behaviour change interventions (Islam et al., 2013; Monte et al., 1997;
Sheth & Obrah, 2004; Touré et al., 2013) focused on increasing the level of knowledge, as well as
provision of WASH infrastructure, and did not address psychosocial factors that are integral to
the performance of the behaviour. To bring about behaviour change, and considering that
hygiene is determined by a wide range of factors, it is important to understand specific
behaviours responsible for the contamination of food at household level. In addition, factors (e.g.

contextual and psychosocial factors) for the performance of such behaviours should be explored
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to understand why the communities perform particular food hygiene related behaviours. Such
an assessment provides the basis for the development of subsequent effective behaviour change

interventions (Contzen & Mosler, 2015a).

2.13 The need for transformative WASH

The large new research trials of unprecedented scale and cost (i.e. The WASH Benefits and SHINE
studies) reported no impact of a range of WASH interventions on the incidence of diarrheal
disease, despite extensive formative research to inform and support the development of the
intervention content and delivery (Mbuya et al., 2015; Null et al., 2018). However, the WASH
Benefits study in Bangladesh did demonstrate a small reduction in diarrhea, albeit with evidence
that there was no benefit from a combined WASH intervention over individual sanitation or
hygiene programs (Luby et al., 2018a). This may be attributed to a number of factors, including
the large number of pathways in which children may become exposed to diarrheal disease
pathogens. Studies have demonstrated the potential role of food contamination in diarrheal
disease transmission, particularly complementary foods, which have been found to have higher
levels of contamination than drinking water (Kung’u et al., 2009; Lanata, 2003; Sheth et al., 2000;

Taulo et al., 2008; Touré et al., 2011b).

Attempts to model the complex mechanisms that potentially link poor sanitation and hygiene to
diarrheal disease, enteric enteropathy, under nutrition, and child development, highlight the
challenges of understanding the myriad of environmental transmission routes and sources of

contamination, which may contribute to diarrheal and other related diseases (Curtis &
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Cairncross, 2003a; Roche et al., 2017; Unicef/WHO, 2009). All this calls for transformative WASH,
in so much as it encapsulates the guiding principle that — in any context — a comprehensive
package of WASH interventions (i.e. food hygiene inclusive) is needed that is tailored to address
the local exposure landscape and enteric disease burden to achieve a major impact on child

health (Cumming et al., 2019).

85



Chapter 3

Formative research

3.1 Rationale

This chapter provides details about the study area and describes the overall research methods.
It further highlights the formative research presented in the form of two articles published in
peer reviewed journals (Section 3.7 and 3.8). The formative research was conducted in two stages
to inform the design of the food hygiene intervention. The first stage examined in detail the
practices and associated behavioural factors at household level related to food safety which may
be contributing to childhood diarrhoea. This was achieved using a hazard analysis critical control
point (HACCP) approach to examine the flow of the preparation, storage and feeding of main
complementary foods, with the aim of understanding the local context in which child feeding,
food preparation and storage take place. The second stage examined the behavioural factors

associated with these critical behaviours using the RANAS model described in

Chapter 2.

3.2 Study setting: Malawi
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3.2.1 Geographical location

Malawi, a landlocked country, is located in south east Africa and shares boundaries with Zambia
in the west, Tanzania in the north and Mozambique in the east, south and south west. Malawi is
901 km long, 80 to 161 km wide and has an area of 118,484 km?, of which 80% (94,726 km?) is
covered by land, while the remaining 20% (24,404 km?) are water bodies (mainly Lake Malawi)
(Government of Malawi, 2011). The country is divided into three regions (i.e. Northern, Central

and Southern region), containing 28 districts (Figure 12).

RS TANZANIA

ZAMBIA

Figure 12: Map showing the position of Malawi in Africa, including the three regions of Malawi
and the 28 districts (Msiska and Nielsen, 2019)
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The Southern region has 13 districts, while the Central and the Northern regions have 9 and 6
districts respectively. Each district is divided into Traditional Authorities which are led by a Chief.
The Traditional Authority (TA) is subdivided into villages which are led by Village Headmen

(Government of Malawi, 2011).

3.2.2 Economy of Malawi

Malawi has been ranked as one of the poorest countries in the world. In 2016, 69.6% of
Malawians (mainly from rural areas) lived below US$1.90 a day (IMF, 2017), with little to no
improvement since 2010 (70.9%) (World Bank, 2019c). The per capita income for the country is
at USS320, which is far from the World Bank’s vision of achieving US$1000 in 2020 (IMF, 2017).
The backbone of Malawi’s economy depends on agriculture, which represents about 80% of the
population and contributes to almost 30% of the Gross Domestic Product (GDP) through exports,
of mainly tobacco, tea and sugar, that comprise 85% of Malawi’s domestic exports (Government
of Malawi, 2011). Since the country’s economy depends on agriculture which is primarily rain
fed, it experiences instability due to natural disasters such as long dry spells and periods of heavy
rain. In addition, inadequate financial resources and unstable macroeconomic environments,
associated with high inflation and interest rates, consistently derail the national economy (IMF,

2017).

Economically, overdependence on agriculture puts Malawi below average when compared to
other countries in the sub Saharan region that depend on foreign aid (IMF, 2019). Similar to other

low income countries, Malawi greatly depends on foreign aid for its recurrent transactions and
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development agenda. Between the period 2000 to 2017, Malawi had received about US$1.515

billion from donor partners such as the World Bank and European Union (World Bank, 2019b).

The country’s development is guided by the Malawi Growth and Development Strategy (MGDS),
a series of five-year plans that contribute to the long-term goals outlined in Malawi’s
development roadmap of Vision 2020 (Afidep, 2019). The current MGDS, version lll, Building a
Productive, Competitive and Resilient Nation, will run through to 2022 and focuses on education,

energy, agriculture, health and tourism (UNDP, 2018).

3.2.3 Population statistics and Ethnic groups

According to the Malawi Population and Housing Census of 2018, the national population is
17,563,749, a 35% increase from 2008, representing a 2.9% per annum intercensal growth rate
(Government of Malawi, 2018d). The increase in population has the potential to create high
demand for resources including WASH access and food security, leading to an increased
vulnerability among women, children, persons living with disability, and other groups affected by
natural disasters and other emergencies (Government of Malawi, 2018b). Forty four percent of
the population reside in the Southern region, while 43% live in the Central region and 13% in the
Northern region. In terms of religion, the majority of the Malawian population are Christian
(83%), followed by Muslim (13%), while 2% belong to other religions, and the remaining 2% do

not belong to any religion (Government of Malawi, 2018d).

It is reported that 88% of Malawi’s population use firewood as the source of energy during

cooking (Government of Malawi, 2018d). Furthermore, cooking is done in separate buildings in
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60% of households. According to the 2016 Demographic and Health Survey, overall, 11% of
Malawians are connected to electricity; only 4% of the population in rural areas are connected
to the national electricity grid compared with 49% in urban areas. Earth or sand is mostly used to
floor households in rural areas (83%), while cement is commonly used to floor urban households

(71%) (Government of Malawi, 2016).

According to the 2018 national census, it has been reported that the majority (84%) of the
Malawian population live in rural areas, with only 16% residing in urban locations (Government
of Malawi, 2018d). Additionally, more females (7,644,147) live in rural areas compared to males
(7,136,238). Slightly more than half (51%) of the Malawian population is aged 18 years or under.
Importantly, about 15% of the population are young children aged between 0 —4 years old. Thus,
Malawi’s population is mostly young, requiring significant support and resources for its

development and survival (Government of Malawi, 2018d).

In terms of households, Malawi has 3,984,929 households, 39% more than reported in 2008
(Government of Malawi, 2018d). However, the average household size has decreased from 4.6
to 4.4 persons per household in the same period (Government of Malawi, 2018d). This may imply
that Malawians are slowly embracing family planning methods to control their family sizes which
is directly linked to an increase in literacy rate from 64% to 69% between 2008 to 2018

(Government of Malawi, 2008, 2018d).
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Over the last 15 years, Malawi has experienced an improvement in life expectancy from 45 in
2000 to 63 in 2017 (World Bank, 2019a). Improvements have also been recorded in other health
indicators. For instance, child mortality in Malawi has decreased from 183/1000 to 65/1000
births over this time period (WHO et al., 2019). However, the increase in population growth being
experienced in Malawi potentially masks the benefits associated with improved health indicators

since the demand for health services keeps on increasing.

3.2.4 Malawi Water Sanitation and Hygiene (WASH) Services

In Malawi, the administration of WASH services is under the Directorate of Water and Sanitation
in the Ministry of Irrigation and Water Development (MolWD), Government of Malawi. The
services are administered in collaboration with other key ministries such as the Ministry of Health
(MoH); Education; Gender, Children, Disability and Social Welfare; and donor partners such as
the World Bank, UNICEF, the United States Agency for International Development (USAID), and
the British Government Foreign, Commonwealth and Development Office (FDCO).
Implementation organizations such as WaterAid, World Vision International, United Purpose and
Goal Malawi also play a major role in the delivery of WASH services at household and institutional
level. Despite the MolWD having overall responsibility for sanitation and hygiene governance,
implementation of activities is primarily done by the MoH because it has a large network of
extension workers (i.e. Health Surveillance Assistants) at grassroots level. This situation has
created coordination challenges between the two ministries. For instance, collaboration
challenges exist for the Malawi National Sanitation and Hygiene Coordination Unit (NSHCU), a
Government body that technically coordinates national programmes. The MolWD chairs this

unit, while the MoH serves as its secretariat.
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3.2.5 Access to safe water in Malawi

Ingestion of faecally contaminated water is an important route of transmission of a wide variety
of bacterial, viral and protozoan enteric pathogens (Clasen & Cairncross, 2004; Quick et al., 2002).
It has been previously reported that globally, 1.8 million childhood deaths from diarrhoea were
associated with inadequate access to safe water in 2008 (Boschi-Pinto et al., 2008). Thus, the

need for availability of safe water in household settings cannot be overemphasized.

Malawi made good progress towards attainment of the Millennium Development Goals in 2015
related to safe water coverage (Government of Malawi, 2014). However, at that time about 15%
of Malawians still remained without access to safe water (Unicef & WHO, 2015). Access to safe
water is higher among households in the urban areas (98%), compared to those located in the
rural areas (85%), where piped tap water and boreholes are the common sources of water points,
respectively. However, WHO/UNICEF Joint Monitoring reports that 69%, 20%, 9% and 2% in
Malawi access basic, limited, unimproved and surface water respectively (WHO/Unicef, 2019).?
In terms of water treatment, 22% and 33% of the households in urban and rural areas
respectively treat their drinking water where chlorine/bleach is the most common method used
(Government of Malawi, 2011, 2016). The quantity of water used at household level for various

domestic activities is an important parameter that influence hygiene practices and therefore

2 Basic: Drinking water from an improved source provided collection time is not more than 30 minutes for a roundtrip including queuing
Limited: Drinking water from an improved source where collection time exceeds over 30 minutes for a roundtrip to collect water, including
queuing

Unimproved: Drinking water from an unprotected dug well or unprotected spring

Surface water (No service): Drinking water collected directly from a river, dam, lake, pond, stream, canal or irrigation channel
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public health (Howard & Bartram, 2003). Thus, it is important to ensure that households in rural
settings of Malawi have adequate quantities of good quality water to ensure that they are free
from diarrhoeal diseases, as well as skin and eye infections (Cairncross & Feachem, 1993). The
quality of water for drinking and for other domestic purposes (e.g. preparing food) plays a
significant role in the transmission of diarrhoeal diseases (WHO, 1993). In Malawi, Uganda and
Ethiopia, it has been established that 21% of boreholes are contaminated with faecal matter
which compromises public health since boreholes are the major source of water amongst the

rural communities in these countries (Lapworth et al., 2020).

3.2.6 Access to sanitation in Malawi

Human excreta presents great risk to human health since a gram of fresh human faeces can
contain about 10° viral pathogens, 10°-108 bacterial pathogens, 10* protozoan cysts or oocysts,
and 10-10% helminth eggs (Feachem et al., 1983). As such, access to improved sanitation can
reduce diarrhoeal diseases by 32% - 37% (Esrey et al., 1991; Waddington & Snilstveit, 2009).
Furthermore, it reduce rates of Trachoma and Ascariasis by 27% and 29% respectively (Esrey et
al., 1991). Previous research has indicated that poor sanitation is indirectly linked to acute
respiratory infections among malnourished children in LMICs (Schmidt, Cairncross, et al., 2009).
Diseases arising from poor sanitation have been associated with poverty and account for about

10% of the global burden of diseases (Priiss-Ustiin et al., 2008).

Access to improved sanitation in Malawi is suboptimal. It has been reported that 87% of

Malawian households have a toilet facility (Figure 13). However, only 41% of the Malawian
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population has access to an improved toilet facility, while 6% has no access to sanitation
(Government of Malawi, 2019, 2020b). Furthermore, the majority of households in rural Malawi
construct traditional latrines with a lifespan of less than 12 months which calls into question the
sustainability of open defecation free (ODF) status in rural villages (Unicef, 2015). Lack of access
to basic sanitation facilities has the potential to create an environment where community
members are forced to practice open defaecation, a situation which increases the risk of
transmitting diarrhoeal diseases including cholera (Galan et al.,, 2013). The Malawian
Government is committed to improving sanitation access among all Malawians. In order to
achieve this, it has been implementing Community Led Total Sanitation (CLTS), which is a
participatory approach to improve sanitation and hygiene behaviours. The CLTS approach was
proven to rapidly improve sanitation coverage in Asia and some countries in Africa (Kar &
Chambers, 2008). In Malawi, only four out of 28 districts have been declared ODF under the CLTS
programme (Government of Malawi, 2020b), and reports indicate that most ODF communities
gradually slip back to open defecation at an average rate of 10 per cent per year, suggesting
significant losses over time (Bongartz et al., 2016). Improved sanitation has the potential to
improve environmental faecal (i.e. from human and animal) contamination, which has been
associated with malnutrition and child health (Waddington & Snilstveit, 2009). Thus, potentially
contaminated environments in Malawi could affect child growth and development. This calls for
more effort and efficient delivery of WASH behaviour change strategies to achieve long lasting

sustained improvements.

3.2.7 Hygiene practices in Malawi
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Previous research has emphasized how handwashing with soap at critical times can reduce
diarrhoeal prevalence by 30% in a given population (Curtis & Cairncross, 2003a; Ejemot-Nwadiaro
et al., 2015). Furthermore, use of running water with soap for handwashing is a key indicator for
good hygienic practice at household and institutional level (Curtis & Cairncross, 2003).
Nevertheless, coverage of handwashing facilities in Malawi remains low (36%), with the presence
of water and soap in the available handwashing facilities being even lower at 11% (Figure 13)

(Government of Malawi, 2020b).
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Figure 13: Malawi WASH data for a decade (Government of Malawi, 2020a)

3.2.8 Food hygiene practices at a Malawian household

In 1989, a detailed study was conducted which provided noticeable evidence that childhood
diarrhoea in LMICs could be associated with contaminated food (Ersey & Feachem, 1989), which
was substantiated by Lanata (2003) who documented that food could be more important than

water in the transmission of diarrhoeal pathogens in low income countries (Lanata, 2003). More
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recently, in 2010, the WHO reported that foodborne agents caused about 420,000 deaths
globally (WHO, 2015b), with 18 million DALYs (Disability Adjusted Life Year) being attributed to
foodborne diarrhoeal disease globally (WHO, 2015b). A previous study conducted in rural Malawi
showed that post-cooking activities which include improper handling of kitchen utensils,
prolonged storage of left-over food at ambient temperature (with no or inadequate reheating)
and poor handwashing practices, were risk factors associated with diarrhoea-causing pathogens
in food (Taulo et al., 2008, 2009). In addition, animals were kept in the same room where leftover
food was stored, which has been associated with contamination of the food (Brinkman et al.,

1999; Ryan et al., 1996).

Taulo et al (2008 and 2009) investigated bacterial transfer to cooked thick porridge via ladles
and hands during serving in 29 households in Lungwena, rural Malawi. The results showed that
hands of household members preparing food became contaminated with E. coli and S. aureus
cells in the range 0.6-3.7 and 2.2-4.3 logio CFU/cm?, respectively, following washing with
contaminated water. Ladles became contaminated with 0.9-3.2logi0 CFU/cm? of E. coli cells
whereas contamination with S. aureus on ladles ranged between 1.9 and 4.6 logio CFU/cm?.
Bacterial transfer from hands to food ranged from <1 to 3.6 logio CFU/g for E. coli and 2.1 to 4.2
logio CFU/g for S. aureus. Ladle surfaces transferred from 1.3 to 3.1 and from 1.2 to 4.3 logio
CFU/g of E. coli and S. aureus, respectively, on to the food. Contamination of food by hands was
significantly (p < 0.05) higher than that of ladles and transfer of S. aureus was significantly (p <
0.05) higher than that of E. coli. The amount of bacteria transferred to the recipient depended

on the wash water type and bacteria type. The study showed that although the traditional
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cooking of food deactivates S. aureus and E. coli, the porridge can be contaminated with bacteria

during consumption using hands and serving on to a plate with wooden ladles.

Disposal of child faeces in Malawi has been linked to environmental contamination (Grimason et
al., 2000), which potentially can contaminate the household food, especially given that open
defecation is mostly practiced by children compared to adults (Pickering et al., 2015). Relatedly,
children tend to have a higher prevalence of diarrheal disease and soil-transmitted helminth
infections, and thus, their faeces may contain higher levels of pathogens and helminth eggs
(Brown et al.,, 2013). Improper handling or disposal of young children's faeces has been
associated with a 23% increased risk of diarrhoea [risk ratio (RR) = 1.23, 95% confidence interval
(CI) 1.15-1.32] (Gil et al., 2004). All this advocates for the need to design context appropriate low
cost food hygiene interventions to promote household food hygiene behaviours in rural settings

of LMICs including Malawi.

3.2.9 Overarching policies for Water, Sanitation and Hygiene in Malawi

Compromised quantity and quality of water supply and sanitation services increases the risk of
water and sanitation related diseases which contribute to poor health, loss of productivity and
exacerbation of poverty (Mara et al., 2010). This situation also increases the risk of childhood
diarrhoea which remains high in Malawi; 22% of reported cases in 2016, a slight increase from
2010 (17.5%) (Government of Malawi, 2011, 2016). Nevertheless, since the early 1990s, Malawi
has been implementing strategies to improve WASH services at all levels. For instance, Malawi

has developed a series of WASH related legal Acts, strategies and policies that support the
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implementation of WASH programmes as shown Table 5. The development of such documents

was steered by international guidelines on WASH such as the Alma Atta Declaration of 1978

(WHO, 1978), the Ottawa Charter of 1986 (WHO, 1986), the EThekwini Declaration of 2008

(Water and Sanitation programme, 2008), the Istanbul Programme of Action for Least Developed

Countries (2011-2020), the Millennium Development Goals (MDGs) (UNDP, 2015) and the

Sustainable Development Goals (SDGs) (UNDP, 2016).

Table 5: Water, Sanitation and Hygiene related Acts, Policies and Strategies for Malawi

Acts of Parliament

Public Health Act (1973) under
review by Law Commission
Environmental Management
Act (1996)

National Decentralization Act
(1997) -Council bye-laws
Water Works Act (2005)

Policies

National Decentralization
Policy (1995)

National Water Policy (2005)
National Water Policy (2005)
National Sanitation Policy
(2008)

National Health Policy (2012)
National School Health and
Nutrition Policy (2013)
National Environment Policy
(2014)

National Environmental Health

Policy 2019

Strategies

Malawi Water Sector Investment
Plan (2012)

National Sanitation and Hygiene
Strategy 2018 — 2024

National 10 Year Sanitation and
Hygiene Investment Plan and
Strategy (2012 — 2022)

National Health Sector Strategic
Plan (2017 —2022)

National Community Health

Strategy 2017 — 2022

In line with the Sustainable Development Goals (SDGs), the Government of Malawi produced the

Malawi Growth and Development Strategy Il (MGDS) (2017 — 2022) which has included specific

WASH targets for a period of five years (UNDP, 2018). In support of the WASH targets highlighted

in the MGDS IIl is the National Sanitation and Hygiene Strategy (2019 — 2024) which aims to
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ensure a healthy environment for human dignity, privacy, rights, and improved quality of life for

all always and everywhere in Malawi by 2030 (Government of Malawi, 2018c).

The Malawi WASH related Acts, policies, strategies, and programmes highlight the commitment
from the Malawi Government to improve WASH through investments, research and engagement
in innovative solutions in sectors like health, agriculture and WASH to improve food security,
health and people’s well-being. The documents also highlighted Malawi’s obligation to
implement the SDGs of which water and sanitation for all (SDG 6), health and well-being (SDG 3),

and food security and improved nutrition (SDG 2) are to be addressed.

As highlighted in the National Sanitation and Hygiene Strategy (Government of Malawi, 2018c),

the Government of Malawi affirmed its commitment to WASH improvement through

establishment of the following WASH targets that align with the SDGs (i.e. SDG 3: health and well-

being and SDG 6: water and sanitation):

e Increase the percentage of households with improved sanitation access (climbing the
sanitation ladder) from the current 13.8% to 75% by 2030

e Increase Open Defecation Free (ODF) coverage from 41.7% to 90% by 2030

e Increase the number of people accessing safe water supply from 83% to 90% by 2030

e Increase the percentage of households using hand washing facilities with soap from 10.5% to

75% by 2030
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However, Malawi faces numerous challenges to achieving access to WASH for all by the year
2030. For example, the provision of only 0.03% of the total annual budget from the Government
of Malawi is inadequate to support WASH initiatives (Government of Malawi, 2020b). Currently,
80% of the WASH financial resources come from the donor partners. This demonstrates the
government’s failure to meet its commitment on the eThekwini Declaration (2008) which
requires African Governments to spend at least 1.5% of their GDP on WASH (WaterAid, 2016a).
The available funding is mostly channeled to the improvement of water supply, with little
resources assigned for sanitation and hygiene (WaterAid, 2016b). Furthermore, WaterAid (2016)
highlighted unequal distribution of WASH infrastructure, lack of proper leadership organization
for WASH, unreliable water supply, poor coordination and integration among WASH stakeholders
and limited capacity by the civil society and non-governmental organizations (NGOs) to achieve

real change in the sector.

Though WASH, food security and nutrition have been prioritized in some commitments from the
Government of Malawi, food hygiene has not been incorporated adequately. This concurs with
findings of studies indicating that the food contamination pathway has not been adequately
addressed, and is an overlooked opportunity in WASH, nutrition and health (Gautam et al.,

2017a; Humphrey et al., 2015; Motarjemi, 2000; Touré et al., 2013).

3.2.10 Nutrition and food safety related policies in Malawi
The current Malawi National Multi-Sector Nutrition Policy 2018-2022 (Government of Malawi,

2018a) has been developed following the review of the first National Nutrition Policy and
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Strategic Plan 2007-2012 (Government of Malawi, 2007). The 2018 — 2022 policy intends to
provide a guiding framework for the successful implementation of the national nutrition
response; address the existing and emerging national and global issues; and consequently,
uphold the Government’s commitment towards eliminating all forms of malnutrition. The
following strategies were included to be used in the implementation of the policy: National
Nutrition Education and Communication; Infant and Young Child Feeding (IYCF); Micronutrient;
Adolescent Nutrition; School Health and Nutrition; Early Childhood Development; Community-
based Management of Acute Malnutrition (CMAM); Nutrition Care Support and Treatment
(NCST); and Prevention and Treatment of Nutrition-Related Non-Communicable Diseases (NCDs).
The Policy has identified eight priority areas which include: i) prevention of undernutrition; ii)
gender equality, equity, protection, participation and empowerment for improved nutrition; iii)
treatment and control of acute malnutrition; iv) prevention and management of overweight and
nutrition-related NCDs; v) nutrition education, social mobilization, and positive behaviour
change; vi) nutrition during emergency situations; vii) creating an enabling environment for

nutrition; and viii) nutrition monitoring, evaluation, research and surveillance.

Review of both the current (2018 — 2022) and previous (2007 — 2012) policies revealed that issues
of WASH and food hygiene were not included highly prioritized compared to the nutrition specific
interventions. This is evidenced by the lack of WASH and food hygiene on the list of priority areas.
Much as WASH was included under the Malawi National Education Policy, context specific details

on how it would be integrated with nutrition activities was not indicated. In addition, the Malawi

101



National Sanitation Policy (Government of Malawi, 2006) was not included on the list of national

policies to be linked with nutrition programming.

Unlike nutrition, Malawi has no specific national food safety policy and strategies to coordinate
roles and align activities to appropriate government departments (Morse et al., 2018). Lack of
national food safety policy in Malawi is a clear indication that this sector has been lowly
prioritized. For instance, despite that issues of nutritional quality and safety of food are
inextricably linked, donor-driven responses to stunting and malnutrition has led to much stronger
support for the nutrition sector, to the detriment of the food safety sector (Morse et al., 2018).
The available policies and regulations (Table 6) related to food management systems for Malawi
focuses on commercial food with little attention on household food safety and hygiene; and they
have been described as weak, fragmented and lack proper coordination (FAO, 2015; FAO/WHO,
2005; Morse et al., 2018). Morse et al (2018) emphasized on the need to recognize household
food safety and hygiene if significant progress is to be made in the reduction of the burden of

foodborne diseases.
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Table 6: Summary of main policies and legislation which affect food safety and quality in Malawi

(Morse et al., 2018)

Current related food policies

Nutrition Policy (and strategy) 2018

National Alcohol Policy 2012

National Fisheries and Aquaculture Policy 2012
Health Promotion Policy 2013

National Quality Policy 2014

National Agriculture Policy 2016

National Environmental Health Policy (draft)

3.3 Chikwawa district

Current Acts of parliament

Public Health Act 1948

Malawi Bureau of Standards Act 1972:2012
Fisheries Conservation and Management Act 1997
Meat and Meat Products Act 1976

Milk and Milk Products Act 1971

Pharmacy, Medicines and Poisons Act 1988
Local Government Act 1998

Hotels and Tourism Act 1968 (plus amendments)
lodisation of Salt Act 1995

Consumer Protection Act 2003

Competition and Fair Trade Act 1998

Control of Goods Act 1968

Business Licensing Act 2012

The research documented in this thesis (i.e. formative and intervention trial) was conducted in

four out of 12 rural administrative traditional authorities (TAs) in Chikwawa district, located in
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the Southern region of Malawi (Figure 14). Three TAs were selected in collaboration with the
District Coordinating Team (inter sectoral team that coordinates WASH activities at district level)
based on the following factors: the geographic location (rural remote area), socio economic
status (low income communities), access to safe water, status of the communities in terms of
being declared ODF, and high diarrhoeal disease prevalence. The three TAs (i.e. Ngowe, Ngabu
and Masache) which share geographical boundaries, served as the intervention areas, while a
further TA (i.e. Maseya) located approximately 20km away from the intervention areas acted as
the control. Formative research took place in the same TA as the intervention (to ensure

household similarities), but amongst households not enrolled in the intervention implementation

group.

The district is in a low-lying area and, therefore, prone to flooding in the rainy season. Similar to
other districts of Malawi, Chikwawa has two seasons per year, that is, rainy/farming season that
lasts from November to April and dry/off farming season from May to October. The district has
an annual average temperature of 25.7°C (14.1°C minimum and 36.1°C maximum) and an annual

average rainfall of 797 mm (Climate Data Organization, 2018).
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Figure 14: Map of Malawi showing the study location

Covering an area of 4755 km?, the district has an estimated population of 518,287, of which 16%
are under the age of five years, with an average of 4.4 people per household (Government of
Malawi, 2014, 2016; Malawi National Statistical office, 2017). The District has an under-five
mortality rate of 90 deaths per 1000 births compared to 85 at national level (Government of
Malawi, 2016). Full vaccination coverage is 62.8%, which is higher than the national average
(54%), however diseases, such as childhood diarrhoea, remain higher in Chikwawa (26.3%) than
nationally (22%) (Government of Malawi, 2014, 2016). Acute respiratory infection rates among
under five children are 9% (7.8% nationally). Seventy percent of children under six months were
reported to be exclusively breastfed with 88.6% being introduced to solid foods after the
recommended six months. Chikwawa remains one of the district where the highest rate of acute
malnutrition in Malawi has been recorded (6.6% against national rate of 2.5%) (Unicef, 2016).

Being rural, Chikwawa is one of the districts with the lowest literacy rate (58%) and ranks low on
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the economic indicator wealth index (Government of Malawi, 2019). Most of the households in
the district earn their living through subsistence farming. Access to improved water sources in
Chikwawa is 86.6%, however, improved sanitation coverage is 42.4% (Government of Malawi,
2016). Twenty four percent of the households have hand washing facilities, and only 10.7% of
the households have hand washing facilities with soap and water available (Government of

Malawi, 2016).

3.4 Overall research methods

A mixed method approach was applied in the implementation of this research (Leech &
Onwuegbuzie, 2009). Mixed methods investigations involve integrating quantitative and
gualitative data collection and analysis in a single study or a programme of inquiry (Hanson et al.,
2004). The integration component of mixed methods add value to the research as it gives readers
more confidence in the results and the conclusions they draw from the study (O’Cathian et al.,
2010). This form of research is more than simply collecting both quantitative and qualitative data;
it indicates that data will be integrated, related, or mixed at some stage of the research process.
The underlying logic of mixing is that neither quantitative nor qualitative methods are sufficient
in themselves to capture the trends and details of the situation. When used in combination, both
guantitative and qualitative data yield a more complete analysis, and they complement each

other to ensure validity and reliability of the collected data.

Mixed methods research builds on both quantitative and qualitative approaches. In the
guantitative approach, the investigator relies on numerical data to test the relationships between

the variables (Miro & Magangi, 2011). The researcher tests the theories about reality, looks for
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cause and effect, and uses quantitative measures to gather data to test the hypotheses. The
researcher relates the variables to determine the magnitude and frequency of relationships.
Quantitative studies are either descriptive or experimental. A descriptive study establishes
associations between variables, while an experiment establishes probable causality. Hence, the
goal of quantitative research is to describe the trends or explain the relationships between the
variables. The sample size is large and is randomly selected from the larger population to be able
to generalize the results to the population. The main quantitative designs include experimental,
guasi- experimental, and correlational and survey research designs. To collect data for the study,
the researcher identifies independent, dependent and control variables (Creswell, 2005) and
collects the data using existing or pilot-tested, self-developed instruments intended to yield

reliable and valid scores (Miro & Magangi, 2011).

In contrast to the quantitative approach, qualitative research approaches reality from a
constructivist position, which allows for multiple meanings of individual experiences (Guba &
Lincoln, 1988). In this approach a researcher develops a complex, holistic picture, analyses words,
reports detailed views of informants, and conducts the study in a natural setting (Clark, 2008).
The goal of qualitative research is to explore and under- stand a central phenomenon in a
gualitative research study (Creswell, 2005). The research questions are general and broad, and
seek to understand participant’s experiences with the central phenomenon. The sample size is
often small and purposefully selected from those individuals who have the most experience with
the studied phenomenon (Patton, 1990). The major qualitative research designs include case
study, phenomenology, grounded theory, ethnography and narrative research (Clark, 2008). The

main types of qualitative data includes transcripts from individual and focus group interviews
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with participants, observations, documents about the studied phenomenon, audiovisual
materials and artefacts( that is, material objects used by the people). Interpretation involves
stating the larger meaning of the findings and personal reflections about the lessons learned

(Guba & Lincoln, 1988).

In this study, both qualitative and quantitative methods were used to collect data during
formative research and at end line evaluation. The two methods complemented each other to

ensure validity and reliability of the collected data. Through this approach, a number of tools

(highlighted in Chapter 3 and Chapter — 5) were developed and used to meet the objectives of
the study.

3.5 Conceptual frameworks of the study

The study applied two conceptual frameworks: 1). HACCP approach (Section 2.6) was applied
during formative research to identify key critical control points for the improvement of food
hygiene at household level. 2) The RANAS model (Section 2.9.4) was applied during formative
research, implementation and evaluation of the trial. The RANAS model provided guidance in the
identification of the behavioural factors and the corresponding behaviour change techniques
(BCTs) that could be applied to the identified gaps (Mosler & Contzen, 2016). Consequently, it
provided scientific guidance on which strategies to follow during the intervention. Because
human behaviour occurs in an environmental setting where a number of factors come into play,

understanding of psychosocial factors alone may not be enough to bring about behaviour change.
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As such, this must be complemented with details of the contextual factors where the behaviour

occurs and the RANAS model provided an opportunity for such understanding.

Section 3.7 and 3.8 are articles published in peer reviewed journals and they present key findings

of the formative research in relation to the targeted food hygiene behaviours.
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Abstract: Diarrhoeal disease remains one of the leading causes of morbidity and mortality
in the under-five population, particularly in low income settings such as sub-Saharan Africa.
Despite significant progress in sanitation and water access, faecal-oral infections persist in these
populations. Therefore, a better understanding of these transmission pathways, and how potential
risk factors can be reduced within low income contexts is needed. This study, conducted in Southern
Malawi from June to October 2017, used a mixed methods approach to collect data from household
surveys (n = 323), checklists (n = 31), structured observations (1 = 80), and microbiological food
samples (n = 20). Results showed that food prepared for immediate consumption (primarily porridge
for children) posed a low health risk. Poor hygiene practices increased the risk of contamination from
shared family meals. Faecal and Staphylococcal bacteria were associated with poor hand hygiene
and unhygienic eating conditions. Leftover food storage and inadequate pre-consumption heating
increased the risk of contamination. Improvements in food hygiene and hand hygiene practices at
critical points could reduce the risk of diarrhoeal disease for children under 2 years but must consider
the contextual structural barriers to improved practice like access to handwashing facilities, soap,
food and water storage.

Keywords: food hygiene; food safety; complementary food; child feeding; Malawi

1. Introduction

Diarrhoeal disease remains one of the leading causes of morbidity and mortality in the under-five
population globally, with approximately 424,000 deaths annually [1]. The Malawi Demographic and
Health Survey (2016) indicated that 22% of children under the age of five years had diarrhoea two
weeks before the survey, a slight increase from the 17.5% reported in 2010 [2,3]. The high prevalence of
childhood diarrhoea could be one of the contributing factors to the high under-five mortality rate (62
deaths per 1000 births) experienced in Malawi [2]. Primary sources of direct and indirect contamination
have been clearly outlined in the F-diagram for decades [4], highlighting the key transmission routes
for pathogenic organisms. Recent research undertaken in low income countries [5-9] has expanded
on the F-diagram to better illustrate the links between under-five behaviours, daily activities, and
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faecal exposure. Several studies have now reported the significance of child play areas, mouthing,
geophagia, animal contact, and water as potential sources of diarrhoeal disease transmission within
these settings [10-14].

Previous studies have highlighted the important role of food hygiene in diarrhoeal disease
prevention, a key but often neglected area of the F-diagram. However, significant numbers of pathogens
have been isolated in complementary food in Sub-Saharan Africa, Bangladesh and Peru [15-15], most
of which have been associated with prolonged food storage at high ambient temperature, seasonality,
and unclean utensils [16-22]. In addition, studies have reported significant associations between
diarrhoeal disease and lack of a kitchen, kitchen cleanliness, handwashing at critical times, feeding
practices, waste disposal and storage of food on the floor [23-28]. Post-cooking activities that include
improper handling of kitchen utensils, and poor handwashing practices are risk factors that have been
associated with diarrhoea-causing pathogens in food in Malawi [29,30].

Diarrhoeal disease interventions have traditionally focused on water, sanitation and handwashing
with soap (WASH), with little integration of food hygiene programmes [12]. Nevertheless, the
contribution of food in the transmission of diarrhoeal disease has been clearly outlined by a 2015 WHO
report which attributed 70% of the burden of foodborne disease to sub-Saharan African and South
East Asia, with 40% affecting children under the age of five [31]. Despite rising evidence of the role
of food in disease transmission, attempts to model the complex mechanisms which potentially link
these to diarrhoeal disease, enteric enteropathy, under nutrition and child development are limited,
primarily due to the myriad contributing factors [32-36]. Recent studies conducted in Nepal, Gambia
and Mali have shown the potential impact of child caregiver training, follow-up and participatory
approaches (including hazard analysis principles at household level) on the safety of domestically
produced complementary foods [37-40]. Previous studies on diarrhoeal discase prevention conducted
in Malawi indicated the importance of handwashing, water treatment and use of latrine in diarrhoea
prevention [41,42]. However, few studies have explored child feeding practices and their potential
effects on childhood diarrhoea in this setting.

Research has shown the need to apply the Hazard Analysis Critical Control Point (HACCP) strategy
to identify hazards associated with complementary food preparation, handling, storage and child
feeding practices, with subsequent identification of effective control points [19]. Although previous
studies have contributed to our understanding of complementary foods as a source of pathogen
transmission, most have focused specifically on the levels of microbial contamination in foods. There is
still a need to understand cultural practices including how, when and what children under five are fed
throughout the day, the other items they are mouthing, behavioural factors that contribute to caregiver
actions, and the microbiological quality of foods provided across that time span. By assessing these
potentially risky practices, we can assess cross-cultural similarities with other studies in the region,
and provide a basis for developing effective interventions both regionally and locally to improve food
hygiene practices. Therefore, the specific objectives of this paper were to: (1) identify practices and
associated factors at household level related to food contamination, child mouthing, handwashing
practices and kitchen utensils; and (2) develop a flow diagram of the preparation, storage and feeding
of main complementary foods with the aim of understanding the local context in which child feeding,
food preparation and storage take place. This study was a component of a larger body of work to
understand potential infection pathways of children under the age of five years in an intervention trial
to improve child health in rural settings of Malawi.

2. Materials and Methods

2.1. Setting and Population

This was a formative study undertaken in the Southern Region of Malawi in Chikwawa District
from June to October 2017. Covering an area of 4878 km?, the district has a population of 564,684, of
which 16% are under the age of 5 years [2,43]. Full vaccination coverage is 76.4%, which is in line
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with national coverage (75.8%). Acute respiratory infections among under-5 children were 6% (5%
nationally). 70% of children under 6 months were reported to be exclusively breastfed with 88.6%
being introduced to solid foods after the recommended 6 months. Being rural, the Chikwawa district
is one of the districts with the lowest literacy rate (65.2% young female and 70.4% voung male) and
ranks low on the wealth index indicators [2,44]. Access to improved water sources in Chikwawa is
&6.6%. However, improved sanitation coverage is 42.4% [2]. Twenty-four percent of households have
handwashing facilities, which is slightly higher than at the national level {19.5%). However, only 10.7%
of households have handwashing facilities with soap and water, despite 44% of households having
soap available for other needs within the home [2,44],

2.2, Recruitment amd Participants

Malawi is divided into 28 Districts, which are subdivided into Traditional Authorities (TAs).
Each TA contains villages, which are administered by chiefs and/or village heads. There are 12
Traditional Authorities (TAs) within Chikwawa district. This work was based in two TAs selected in
collaboration with the District Health Office,

The number of households and population in the study area were obtained from the community
health workers” (locally known Health Surveillance Assistants) register. Houscholds were selected in
the 4 stages of the study using systematic random sampling from the register. All participants in Stages
1.2, and 4 were part of Stage 3 (Table 1). A sample size of 295 was calculated based on the Chikwawa
district diarrhoea prevalence of 26.3%, with an acceptable error margin of 5% [44]. Taking into account
non-responses and missing data, the sample size increased to 323,

Table 1. Stages of the data collection method.

Stage of Data Collection Data Collection Method Number
Stage 1 Checklist observations 3
Stage 2 Structured observations 80
Stage 3 Demographic and secio-economic questionnaire 323
Stage 4 24 h food sampling households i}

To ensure that there were no significant variations in access to water, all recruited households
resided within a 300 m radius of a functioning protected borehole. Eligible households had a child aged
between 3 and 24 months, The age of the children was verified through birth andfor immunization
records supplied by the caregiver. Physical recruitment was conducted by trained research assistants
with the approval and support of community health workers (Health Surveillance Assistants) and
traditional leaders (village chiefs). Written consent was received from all households willing to
participate before allocation of a household identification number and associated barcode. Pre-testing
of all data collection tools was conducted to identify and eliminate irrelevant questions while key
questions were further edited for easy understanding.

2.3, Obseroations

Toidentify critical control points for subsequent microbiological sampling, checklist and structured
observations followed by in-depth interviews were used. Initially, checklist observations were
conducted in 31 households that were selected from the list of recruited 323 households using
systematic random sampling to identify a list of behaviours that werne considered to put children at risk
of developing diarthoea, For the checklist observations, a household was visited over two consecutive
days: 6 am=12 pm on the first day and from 12-6 pm on the second. The aim was to capture all
events of interest that occurred in a day, including child mouthing {geophagia inclusive), practices
around food storage, preparation and feedingfeating. In addition, the child caregiver s handwashing
practices at critical times were observed: before food preparation, before child feeding/eating, after
toilet use and after cleaning a child following defecation. “Child feeding practices” in this paper
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refers to complementary food given to the child after 6 months, including child self-feeding, while
“child caregivers” include any household members, including parents, who are responsible for the
daily care of the targeted child. Responsibilities of the caregiver include feeding and preparing the
child’s food, bathing, and assisting the child during defecation. Subsequent structured observations
were conducted, specifically focusing on behaviours noted during checklist observations. In total, 80
households were targeted for structured observations (including those previously used for checklist
observations) and visited once between 6 am and 1 pm. Checklist observations had indicated that the
majority of food preparation and feeding events took place in the morning,.

In-depth interviews followed each structured observation period to understand how and why
some practices were conducted as observed. To ensure good quality data, debriefing sessions were
conducted daily where supervisors and enumerators cross-checked observation forms to ensure that
data were complete and consistent in reporting observed practices.

A team of 5 female observers (BSc holders in Social Sciences (n = 1) and Environmental Health
(n = 4)) were trained to conduct in-depth interviews, checklist and structured observations. The training
package included details of the research study, the theoretical science of observational research
(Hawthorne effect inclusive) and observation tools. The research team opted for female research
observers since child care at community level in Malawi is primarily performed by females,

2.4. Demographic, Socio-Economic and Hygiene Proxy Questionnaire

Following the observation stage, a structured questionnaire was conducted which contained closed
questions and captured demographics, hygiene behaviours, child health status, and socio-economic
proxy measures. At the end of the interview with the child’s primary caregiver, enumerators conducted
spot checks and recorded hygiene proxy measures such as the presence and condition of the latrine,
the presence, location and type of handwashing facilities (including the availability of soap and water),
the presence of a kitchen, and the presence of animals and their facces. Face-to-face interviews were
conducted in Chichewa, the local language of Chikwawa district. Behavioural factors for each of
the critical areas were assessed using the RANAS (Risk, Attitude, Norm, Ability and Self-regulation)
model [45,46]. The structured questionnaire was conducted by ten well-trained and experienced
research assistants who were fluent in Chichewa.

2.5. Microbiological Sampling and Analysis

In total, 224 microbiological samples were collected over a 24 h period in 20 households selected
from the list of 323 recruited households using systematic random sampling to assess the extent of
bacterial contamination in foods consumed by target children. Households were visited on three
occasions within 24 h for sampling, as outlined in Figure 1.

All sampling points in the study were informed by the observations which were conducted prior

to sampling. The child’s most frequently consumed foods were sampled for microbiological analysis.

Sampled foods included the moming porridge, and nsima, which is the main meal for lunch and dinner,
Both porridge and nsima are common complementary foods in Malawi prepared locally at home from
maize, millet or sorghum flour. For porridge, the liquid is cooked for 30 min before adding sugar,
salt, pounded ground nuts or milk depending on availability. The porridge was given to children
after 10-15 min of cooling. Samples of porridge were taken in the morning after cooking and after
serving (Figure 1). Porridge was served in a plate and eaten with a spoon, child’s hands (self-feeding)
or caregiver’s hands.
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* Nsima after cooking
» Swab: relish plate
* Swab: Nsima plate

Day 1: Visit 1 Day 1: Visit 2 Day 2: Visit 3
Between 12-2pm Between 5-6pm Between 6-9 am
* Relish after cooking ¢ Relish during storage * Relish during storage
* Relish after serving (from lunch) (from previous day)
* Swab of plate  Relish after reheating  Relish after reheating
e Relish after serving « Relish after serving

* Nsima during storage
(from previous day)
* Nsima after reheating

* Porridge after cooking
 Porridge after serving
* Swab: porridge plate
* Swab: feeding spoon

Figure 1. Summary of sampling plan for microbiological testing of foods consumed by targeted children.

Nsima is prepared just like porridge; however, more maize flour is added to produce a thicker
consistency, which is cooked for approximately 40 min, and no other ingredients are added. Nsima is
prepared for immediate consumption. However, we occasionally observed that it was kept longer, e.g.,
overnight, to be eaten the following morning. As such, nsima samples were taken during dinner after
cooking, and the following morning from leftovers of nsima eaten during dinner (Figure 1), Nsima is
served in a plate and eaten using hands with a relish (Scheme 1).

Scheme 1. Dishes of nsima and relish (beans) after serving in Chikwawa, rural Malawi.

Relish is the word used to describe the side dish that is served with nsima. The most common
relishes recorded in the study were beans, vegetables and fish. Depending on availability, tomatoes,
onions, salt and cooking oil were added to the relish and cooked together. The relish is cooked for
between 45 and 180 min, after which it is cooled for 10-15 min before consumption. Relish is primarily
cooked in the morning in large amounts ready for lunch so that it can be eaten during lunch, dinner
and, sometimes, on the following day. Relish samples were collected at three main times: at lunch
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after cooking and after serving in a container (mostly plate); at dinner from a storage container, after
reheating and after serving; and the following morning from a storage container, after reheating and
after serving,

Another set of environmental samples were taken from utensils. Utensil samples were taken using
swabs from plates before serving the relish, nsima and porridge at lunch, at dinner and at breakfast the
following morning. Spoons which were used by the child when eating porridge were also swabbed.

Food samples of approximately 200 g were taken using the household utensil that was used for
serving or feeding the child porridge. The samples were placed in a sterile bag with a tight-fitting seal
and stored in a cold box at a temperature of 4 °C. The samples were transported approximately 80 km
from Chikwawa District to a microbiology laboratory at the College of Medicine (Blantyre) within 5 h
of sampling. Each sample collected was accompanied with details of the time, location and type of
sample, whether it was fresh or stored food, whether the food was covered or not, and the temperature
of the food at the time of sampling. Digital thermometers were used to measure the food temperature
at four points: immediately after cooking, after serving in the utensil, after storage (4-6 h at room
temperature), and immediately after reheating. The number of diarrhoea episodes per household
for the preceding 2 weeks, together with the presence of flies or animals, and hygiene practices (e.g.,
handwashing at critical times and washing of utensils) were recorded.

All swab samples from the utensils were taken with sterile cotton swabs, stored in a
peptone-buffered solution, and then transported to the laboratory. A 10-fold dilution was made,
and 1 mL of the dilution was then transferred onto three different 3M™ Petrifilm™ plates: 3M™
Petrifilm™! E. coli/Coliform Count Plate, which was specific for E. coli, one specific for Salmonella sp.
and one speific for Staplylococcus aureus. The 3M™ Petrifilm™ Count Plates are a sample-ready,
culture-medium system that contains Violet Red Bile (VRB) nutrients, a cold-water-soluble gelling
agent, an indicator of glucuronidase activity (BCIG), and a tetrazolium indicator that facilitates colony
enumeration. The 3M™ Petrifilms™ were then incubated at 37 °C for 24 h. The 3M™ Petrifilm™ (3M
Sciences SA, Rivonia, Johannesburg, South Africa) was used to identify and count bacterial colonies
using an indicator dye and a built-in grid. Presumptive E. coli colonies (blue colonies with associated
gas bubbles) were cultured in tryptone water at 44 °C for 24 h and an Indole test was performed with
Kovac’s reagent. Staphylococcus aureus colonies were confirmed by observing yellow coloration on
mannitol salt agar after incubation for 24 h at 37 °C. Salmonella sp. was confirmed by growing colonies
on XLD agar, and the resulting positive colonies were subcultured onto nutrient agar. For serological
confirmation and serotyping of Salmonella, APIR 20E (BioMérieux™ SA, Johannesburg, South Africa)
biochemical and serology tests were done with Poly O and Poly H antisera. Thick food solids (100 g
cach) were homogenized with 90 mL of sterile buffered peptone water and homogenized in a stomacher
blender. A 10-fold dilution was made and processed as described above.

2.6. Data Analysis

Field notes from in-depth interviews conducted after observations were analysed to identify
themes for each target behaviour. These were in line with study themes such as complementary feeding
practices, and the willingness to change food hygiene related behaviours. Checklist and structured
observation data were reviewed and summarised to identify food contamination pathways during
food storage, preparation, child feeding, reheating, and handwashing with soap at critical times.

Quantitative household data collected through Open Data Kit software (ODK) were exported to
Microsoft Excel and quality checked before being exported to SPSS (version 25), where demographics,
socio-economic measures, child health status and hygiene proxy measures were summarised.

2.7. Identification of Critical Control Points

The study used a HACCP approach to identify the critical control points (CCP) based on observed
practices for foods consumed by under five children. This structured approach used the data from the
study area to consider microbiological hazards from raw food storage to consumption [47].
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2.8. Ethics

Ethical approval for this study was received from the College of Medicine Research Ethics
Committee (P.04/16/1935). The study was registered with the Pan African Clinical Trials Registry
(PACTR201703002084166). Written, informed consent and assent was obtained from all caregivers of
children participating in the study.

3. Results

3.1. Demographic Characteristics

Of the 323 respondents (primary caregiver of the target child), the majority (66%) were in the age
range of 18-28 years (Table 2). The age range of targeted children was 6-24 months (mean 14.27 with SD
5.72), of which 51% were male. A majority (90%) of families were living below the extreme poverty line
(less than USD 1.25 per day), which was reflected in the levels of education, occupations and standard
of housing, as summarized in Table 2. No participating households were connected to an electrical
power supply and none owned a refrigerator. Of the sampled population, 95% had a latrine, which
was unsurprising as the area was declared Open Defaecation Free by the Ministry of Health in 2016.
Nevertheless, the majority (65%) of latrines were unimproved, and only half of them had a drop-hole
cover. Despite this, only 4% of latrines had observable faeces around the drop hole. A specific place
for handwashing, mostly being tippy taps (37%) was found in 51% of households. However, only
19% of handwashing facilities had soap and water. We found that the majority (64%) of handwashing
facilities were located near the latrine; again, indicative of the recent Community-Led Total Sanitation
campaign in the area, However, more traditional handwashing facilities such as basins and jugs were
available in the household yard, and were observed to be more accessible for handwashing during
food preparation and before eating (Table 2).

Table 2. Summary of demographic and hygiene facilities of sample population.

Percentage (%) Percentage (%)
Respondent age (vears) (i » 323) Child age (months) (n = 323)
o 1828 66% o 36 5%
. 2939 2% ¢ 712 N
o 4053 6% e 1318 ki)
o 1924 5%
Occupation of respondent (v = 323) Respondent education (n = 323)
o Employed 2% o Never attended school 16%
e Farmer (subsistence) % o Primary level 1%
*  Housewife N o Secondary level 2%
e Tertiary 1%
Marital status {n » 323) Houschold bassc assets (n « 323)
o Married 8% o Roofing with Thatch 61%
o Single 5% o  Earth Floor %
* Divorced &% o Own livestock 65%
o Widow/widower 2% o Ownradio LU
¢ Own fridge 1%
o Own table and chair 2%
¥ hold Monthly i (n = 323) (1USD = Animal ownership (n = 209)
750 MWK)
o 0=10000 MWK 4% o Cows %
o 10,000-20,000 MWK 16% o Goats 51%
o 20,000-30,000 MWK % e Sheep %
*  30,000-50,000 MWK 5% o Chickens 2%
® Above 30000 MWK 1% o Pigs 10%
Presence of latrines (n =307) Latrine cleankiness (1 = 307)
*  Households with latrines 95 o Novisible dirt or facces an
o Houscholds without latrin L8 o Dirt but no visible facces 55
® Visible dirt and facces %
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Table 2. Cont.
Percentage (%) Percentage (%)
Presence of batrines (v =307) Latrine cleanliness (n = 307)
o Houscholds with Latrines 95 *  No visible dint or facces 4
o Houscholds without latri 5% *  Dirt but no visible facces 5%
® Visible dert and facces L
Presence of drop hole covers in latrines (v = X07) Type of latritwe (1 = 307)
o Latrines with drop hole covers S * Unimproved traditional a5%
* Latrines without drop hole covers S o Improved traditional 5%
Presence of handwashing facilities (r=323) Acoess to safe water (v = 323)
o Houscholds with handwashing faclities S1% * Borehole 9
¢ Houscholds without handwashing facilities 49 e Openwell LY
e Houschold tap %
o Communal tap 1%
Handwashing faclity type (1 = 165) Location of handwashing facility
(n = 165)
e Tippy tap 3™ e Near latrine 6%
o Cup/basin o * Near cooking area ™
o Bocket 24% e InHH yard E
e Jerry can 1%
Houschald with visible flies (m » 323) S1% Animal faeces in household yard L2
(n=323)

Animal ownership in the area was high (65%), with the majority of these being small domesticated
animals such as chickens and goats who resided both inside and outside the house. As such, animal
faeces was evident in 53% of the household yards. We found that 64% of the households kept their
domestic animals inside the house at night for security and the houses had no separate room for
keeping animals.

3.2. Food and Hygiene Proxies

We collected both self-reported and observed data on the children’s food and feeding practices
(Table 3). Children were likely to start solid foods under the recommended age of 6 months (40%),
although the majority were still breastfed, regardless of their age (87%). Children were given a range
of foods to eat, with the majority receiving maize-based porridge (94%), and over half eating the same
foods as the rest of the family at lunch and supper, which was comprised of nsima and relish (e.g.,
beans, vegetables). Children primarily ate at home but ate with others such as neighbours or relatives
(89%). In all locations, children ate either on the veranda or ground outside the house in direct contact
with dirt (42%) or placed on a reed mat (58%). Utensils for cooking and eating were reported to be
washed more often after use, rather than before use; some utensils had gathered visible dust because
of prolonged storage after washing. Only 6% of the utensils were found to be washed within 2 h
before use.

Table 3. Self-reported and observed hygiene proxies.

Item Percentage (%) Ttem Percentage (%)
Self-Reported Proxies

When did the child first consume What foods does the child eat (1 = 323)

solid foods (n = 323)

e (=3 months 0 e Fruits 71%

® 3-6 months 0% o \Vegetables %

* >6months 60% * Milk 56%
o Pommidge %
e Groundnuts 6%
* Rice 6%
e Beans ™%
e Eggs 65%
*  Breastmilk ™%
* Same food as rest of family 5%

!
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Table 3. Cont.
Item Percentage (%) Ttem Percentage (%)
Self-Reported Proxies
Duoes the child eat anywhere apart Where is the child fed (v = 323)
from at home (r = 323)
*  Relative's house 66% * Kitchen %
* Neighbour 5% o Veranda 45%
o Nowhere n% *  Outside house 45%
o Inside house L2
How Jong after food is prepaned do Do you do anything to prevent your
you foed the child (u » 323) child from placing dirty items in their
mouth (n = 323)
o <10min %% *  Monitor 2%
® 1030 min 16% *  Maintain clean envi 2%
®  30=60 min % o  Nothing ™
When are utensils washed (n = 323) M. ks for hing ds (m = 323)
® 1«2 hbefore eating 1% o Water 3%
o <] hbefore cating *  Water and soap 75%
o <1 hafter eating 5% o Water and ash .
* 1=2hafter cating 21% *  Water and flour 17%
o >2 hafter eating 28% o Sand %
Leftover food storage time (n = 130)
e <lh %
e la6h 6%
e o=24h %
e >2h 1%
Observed proxies (N = 80)
Clean utersils on an elevated place 3% Utensils washed with scap 2%
Household yards with animal facces 6% Housebolds with leflover food 5%
Type of leftover food (n = 130)
T T i o
snack while bands visibly dirty o Relish a%
Houscholds observed with children Housebolds with animals w
feeding themselves A% cooked food A%
Howsaholds wi q Households with animals ing
= with Glles 19% water for washing utensils/drinking .
Houscholds reheating lef food 5% Housebolds with drinking water w0
covered

3.3, Observational Results

Supplementary to the self-reported and observed information during the survey, the checklist
and structured observations provided more detailed insight to the hygiene practices around under-
two caregiving. As shown in Table 4, caregivers did not wash their hands with soap at all of the
opportunities observed before food preparation, after attending to animal faeces and before eating
which included child feeding. From the in-depth interviews, it was learned that caregivers did not wash
hands before food preparation because of lack of proper handwashing facilities nearby. One caregiver
commented: “It's very difficult to wash hands when preparing food because there is no handwashing
facility nearby that can allow me to do so without assistance. Mostly if [ am to wash hands then I use a
cup, but I always need someone to pour water over my hands to wash properly. Unfortunately, in
most cases | am only with the child.”

A lack of handwashing with soap during food preparation and eating/child feeding is related
to the fact that there is rarely a specific place for handwashing in the household yard, and that a
majority of the handwashing facilities are located close to the latrine (64%). Facilities for handwashing
in the household yard, where most activities related to hygiene take place, were buckets without a
tap, which made self-handwashing difficult. When asked why they did not use the tippy tap located
near the latrine as an alternative, respondents stated that the tippy tap was too far and also it would
be disgusting for them to use a handwashing facility near the latrine while preparing food or before
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eating. 61% of the houscholds had soap, but only 19% placed the soap at the handwashing station.
During IDIs with the caregivers, they reported that soap was expensive ($0.20 per bar); hence, it is
prioritized for washing clothes and bathing,.

Table 4. Missed opportunities for effective handwashing (HW) at critical times during checklist
observations (n = 31).

Observed Opportunities for Opportunities HW with Water HW with Soap  No Handwashing

HW at Critical Times (Number) Only (%) (%) %)

Food preparation 3 4 0 )
Removal or contact with

smal f. 2 50 0 0

Before eating at any time 54 45 0 52
After dealing with child

defaecation/urination ” z 5 4

Results noted during checklist observations were similarly observed during structured
observations, where the majority of caregivers did not wash hands with soap at critical times
(Table 5). Nevertheless, all adults practised what they called handwashing before eating main meals.
However, none of the adults washed their hands with soap, and 63% of them dipped their hands in
one communal bowl or pot of water for a few seconds as a means of washing. During an in-depth
interview, one caregiver commented that: “Eating nsima without handwashing is something we
consider abnormal in this village . .. and I do not feel comfortable eating nsima without washing hands
because it sticks in the hands ... and everyone washes hands in our family before eating nsima.”

Table 5. Observed handwashing (HW) practice during structured observations (n = 80).

Observed rtunities for HW with Water .
R i No HW (%) Oaty (%) HW with Soap (%)
Before child feeds itself 39% 61% 0%
Before child feeding 6% 61% 3%
Before food preparation 80% 16% 4%
Before eating (adult) 0% 1000 * %
After dealing with child 0 18% 129

defecation/urination (n = 17)
* 63% washed by dipping hands in a communal bowl or pot.

Children were also seen mouthing a variety of objects during the observation periods (Table 6).
These items included hands (their own, siblings’ and mothers’), inanimate objects such as cloth, maize
cobs, shoes, stones, sticks, phones, utensils, paper, animal faeces and toys, They were also seen eating
soil directly. Although over %0% of caregivers indicated that they monitor and prevent their children
from mouthing dirty objects, we observed that the caregivers could not monitor children all the time,
as they were sometimes busy with other household chores (e.g., cooking and collecting water).

Children were observed to eat the reported range of foods, with the main meals consisting of
porridge, relish and nsima, with snacks including local fruits (e.g., cucumbers, mangoes, etc.) and
commercial foods (e.g., maize puffs). Like adults, children washed their hands before taking their main
meals by dipping their hands in one communal bowl. However, we did not observe any hand-washing
before eating snacks. Forty-two percent of children were observed to self-feed, 30% were fed with a
spoon by the caregiver (who, in 48% of cases, shared the utensil) and 25% were fed using the caregiver’s
hand. When children self-fed with a spoon, it was observed to fall on the ground, and continued to be
used without any washing,
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Table 6. Observed mouthing activities of children over 12 h period (n = 31).

Number of Observed Occurrences

Mouthing
One Two Three Four Five or More Average Time of Episode
Childs own hands 52 23 19 16 0 3.8 min
Relatives hands 35 6 3 0 0 4.7 min
Inanimate object 13 16 16 13 29 5.6 min
Direct dirt/soil 2 - - - - 5.1 min

During food preparation, opportunities for cross contamination were noted, including the lack
of handwashing, and multi-tasking during cooking. For example, caregivers were seen to change a
child’s nappy or remove mucous from the child’s nose while cooking, then resume food preparation
without washing their hands. Once the food was prepared, 48% of households covered cooked foods
prior to consumption. However, 19% of households were seen to leave a child’s porridge uncovered to
allow it to cool before consumption, leaving it open to flies and animals in the vicinity.

Up to 55% of households were observed to keep leftover food stored for the next meal which
could be between 1 and 18 h later. Leftovers were primarily the children’s porridge (11%), which was
consumed shortly after preparation as it was left either to cool, or until the child was awake or not
fussing; relish (43%), which was made of a combination of either green leaves, tomatoes, onions, or
beans; and nsima (18%), which was eaten at the next meal. Bean-based relish was the most commonly
stored food due to its long cooking time (about 3 h). Thus, caregivers preferred to cook relish once while
nsima, which is quicker to cook (40 min), was prepared twice a day. Forty-five percent of households
were observed to reheat leftover food, predominantly relish, as it was reported that reheated food
tastes better than cold food. One caregiver commented during an IDI that: “We are always busy, so
it is difficult and tiresome to cook the same type of relish more than once in a day ... we just cook
once to be enough for lunch and dinner and sometimes for breakfast for children on the following day
especially if we would go to the agriculture field ... also, firewood is very scarce here; hence, cooking
at once saves firewood.”

Twenty-one percent of children defaecated during observations. Defaecation always took place in
the household yard; all of the faeces was removed from the immediate vicinity, and 76% was disposed
of in the toilet. The remainder was thrown into the bushes around the household. Animal faeces
was observed in 66% of the household yards. From in-depth interviews, we noted that the caregivers
did not pay much attention to animal facces, as they considered it less harmful than human faeces.
One caregiver reported: “We do not bother removing animal faeces as it is not very dangerous
compared to human faeces ... in fact, it is a good source of manure; hence, we just throw it in the
garden when sweeping the household yard in the morning.”

3.4. Microbiological Results

As shown in Table 7, 224 microbiological samples were collected from 20 households, sampled
at 3 different points; breakfast (n = 116), lunch (n = 38) and dinner (n = 70). We found that 30% of
children within the sampled households had suffered from diarrhoea in the 2 weeks preceding, which
was consistent with responses from the household survey (27%). The lack of a drop hole cover on
latrines (50%), and the presence of animal faeces around the eating area (49%), in combination with
the flies observed during food preparation and consumption (51%), raised concerns regarding their
potential role in faecal-oral pathogen transmission in the area.
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Table 7. Summary of samples taken at each stage of microbiological testing and presence of flies and animals at the time of sampling.

12 of 21

Stage at Which Sample was Taken

Tedal
Meal Food Freshly prepared Stored Hebeated Served Samples
Ma. of ARETagE Flies  Ankmals Mo of AvErage Fliez  Animals Mo, of Average Fliea  Animals  No. of Average Flies  Animals
Samples Temp *Ch Samples Temp (*Ch Samples Temp (°C1 Samples Temp *C)
Porridge 18 &1 a9 14 . . . . . . ] 20 a2 n 18 38
Breakdast  Relish - - - - m n 12 3 19 = n L ¥ - - - .
Nsima - 1% 4 1 4 o 53 13 L] - L
Lurnch Relish 2l 1 13 - - - . 17 - & 12 38
Ralish - - - (1.3 3 3 12 1& L] ] 13 17 41 2 ] 51
SRR cima 19 4 g - - - - - - - - - - - - 19
Total 24
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Generally, porridge was produced for immediate consumption, with leftovers being kept on only
3 occasions in the sampled households, which aligns with reported practice in the survey. All leftovers
were stored in the pot in which the porridge had been cooked and left on the ground with a plate to
cover it. Relish was produced predominantly for lunch (100%) and was then used again for the evening
meal or breakfast (73%), meaning that these foods had the longest storage time at ambient temperature.
Of all relish stored, 96% was stored in a pot or plate, of which 89% was covered. Seventy-six percent of
stored food was reheated to an average temperature of 53 °C. Nsima was cooked fresh twice a day:
at lunch and again for supper. Leftover nsima was stored overnight in pots and plates, with 92%
being covered with a plate and 84% being placed on the ground. Eighty-seven percent of households
reheated nsima for consumption at breakfast to an average temperature of 52 °C. No foods were visibly
spoiled at the time of sampling.

Both total coliforms and faecal coliforms showed a significant increase in food stored for over 2h
(Figure 2). This was particularly evident in the storage of relish, which was produced at lunch on Day
1 and consumed in the moming of Day 2 as part of breakfast, with an average storage time of 18 h,
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Figure 2. Percentage of food samples containing total and faecal coliforms,

Relish is reheated twice in a typical day: once for dinner, and once again for breakfast the next
moming. However, an increase in the concentration of total and faecal coliforms was observed as the
relish storage duration was prolonged (Figure 3a). Though the temperature does not strongly predict
the presence or concentration of total coliforms, faecal coliforms appear in nsima that has been stored

through the night, and the concentration is reduced by an increased serving temperature (Figure 3b).

It is important to note that although reheating took place in practice, food was only reheated to the
recommended 70 °C on 7 occasions (6%). We did not measure the period of time over which the
temperatures were achieved, and as such, the reheating process should be examined in more detail to
determine if an effective time and temperature combination can be reached taking into consideration
barriers to this practice including time and cost. Of particular concern was the identification of
Staphylococcus aureus in stored food samples. These results are indicative of poor hygiene practice
related to household handwashing, and of concern in stored foods due to their production of heat
stable toxins which are not destroyed by normal cooking (reheating) temperatures.
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Figure 3. (a) Total and faecal coliform colony forming unit (CFU) changes in freshly prepared, stored
and reheated relish; (b) Total and faecal coliform (CFU) changes in freshly prepared, stored and
reheated nsima.

Freshly prepared nsima contained both total and faecal coliforms, and when the temperature
dropped down to ambient temperature during storage, there was an increase in total coliforms and
faecal coliforms (Figure 3b). When the nsima was subsequently reheated up to over 50 °C, all faecal
coliforms were killed, but some coliforms remained, essentially unchanged from the initial product.
Nsima is solid when cold, and reheating it to a consistent temperature throughout can be difficult and
time consuming. Faecal contamination in this case is likely to be caused by poor handling of utensils
and poor hand hygiene. As storage containers were reported to be covered, contamination was likely
to be on the surface of the food, and therefore more easily destroyed during reheating.

In all cases, the cleanliness of the utensils and containers was an important variable. Although the
majority of caregivers (75%) reported that they used soap when washing utensils, less than a third
(29%) were observed using the soap. Alternatively, caregivers were observed to use sand/soil (53%),
which could be contaminated with animal faeces. In addition, utensils were left on the ground and in
areas where animals could access them. In some houscholds (46%), animals were observed licking
dirty utensils placed in a bucket or drinking water meant for cleaning. Microbiology results (Table )
showed coliform contamination but an absence of faecal organisms.
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Table 8. Summary of total coliform and faecal coliform values for each of the food (porridge, relish, nsima)) and surface samples taken.
Detcripting Todal Coliforms (CFL)* Faecal Califorms {CFLU) =
No. of positive No. af Positive
c Blim Mllax Slean Median Counts Min Max Mean Median

Mothers' hands 4 L] ITA00000 1,902,600 L] 2 o 36,000,000 18,12000 o
breakiast porridge after cooking 5 1] BO000 10,000 1] 1 0 A,000 2000 o
breakfast porridge after serving 2 1] 30,000 2000 1] 1] o 1] 1] o
spoon swab before feeding 2 [ 200,00y 12,778 L] 0 o o [ o
Breakiast plate swab before 3 [1] 1. 520,000 115,625 L] a o [ [1] [}
bralkast ﬁ""”"" :"";'“ stormge 10 0 TETAM0  AGI000 5000 1 0 2900000 145,000 0
breakfast relish after neheating 1 1] 10,000 L1 L 1 o 0000 500 o
nesima after storage (beftover) 12 L] 0,830,000 T32,600 T000 4 o 000 000 o
breakfast nsima after heating 2 L] 50,000 3500 [ i o L] [] o
lunch relish after cooking 1 L] 10,000 500 L] 0 o L] L] o
1 " lunch relish after serving i [1] [1] [ L] L1} n L] [1] 1}
Plate swab befiore hunch 2 ] 50,000 3000 [ i o L] [] o
nsima after serving 3 L1} JECITL L 13,000 L1] 4 o 140,000 10,000 [1]
plate swab before supper nsima 2 [] 20,0000 114,737 L] a o ] [] 1]
plate swab before supper relish 3 [] 45220000 2,168,500 [ 1 o L] [] o
Supper supper relish alber shorage 2 [} 54,0000 260,000 (1] ] ] 1] [} 1]
supper relish after reheating 4 [1] S:48,0000 78,000 (1] a o (1] [1] [1]
supper relish after serving 2 (1] 200000 111,500 L1} a n o (1] [}

* Total coliforms included unidentified coliforms, E. coli, Staphylococous aurews, Staphylococous. Sp., Klebsiella , E. ooli 0157, * Enderobacter acrogenes, Enterobacter cloacas,

Enterobacter sakazaki, Pecudomonas fourescence, and Seratia liquefsciens. ** Faecal coliforms included only E. coli, E. coli 0157, Enterobacter aerogenes, Enterobacter cloacae, and

Enterobacter sakazalki,
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3.5. Hazard Analysis

Based on the results of the qualitative and quantitative data analysis, the preparation of porridge
(complementary food) and other family meals (nsima and relish) were visualized as process flow
diagrams and subject to a risk assessment based on the Hazard Analysis Critical Control Point (HACCF)
approach, The resultant flow diagrams (Figure 4a.b) summarize the methods of preparation while
highlighting the key risks to contamination and the associated critical control points. Both figures
describe the risk factors and critical control points for porridge as well as relish and nsima,

aAE S

Figure 4. {a) Flow diagram of porridge preparation and consumption; (b) Flow diagram of nsima and
relish preparation, storage and consumption.

Referring to Figure 4a, the CCPs for the main complementary food (porridge) were cooking,
implying that the cooking temperature should be adequate (i.e., 75 “C+); cooling should be achieved
quickly and food should not be accessed by animals or flies. Children should be fed with clean utensils
after the caregiver has washed her/his hands with soap. CCPs for nsima and relish (Figure 4b) were
similar to porridge (i.e., cooking, cooling, and feeding the child). Furthermore, since the nsima and
relish are stored to be eaten during the next meal, the additional CCPs included safe storage of food
(eontrolled storage time and temperature; food must be covered) and reheating (up to boiling) befone
consumption. All datasets are available as Supplementary Materials-link.

4. Diiscussion

Our results show that 27% of the children had suffered from diarthoea two weeks prior to the study,
which was 5% higher than the national childhood diarrhoea prevalence reported by the Malawian
Demographics and Health survey [2]. Such an increased rate of diarthoea, compounded by low levels
of subsistence living requires further attention and prevention strategies in this rural setting of Malawi.

4.1. Household Meals and Contamination

Observations of complementary and family meals showed a relatively homogenous diet across the
studied population. Foods were simple in nature and preparation, and in the case of children’s porridge,
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had low levels of contamination due to the short storage/cooling times and immediate consumption.
As such, the critical control points relate to the potential post-cooking contamination sources such as
hands, utensils and fliesfanimals. Family meals of nsima and relish were more complex and leftovers
were frequently stored for consumption later the same day or the next moming, As such, preventing
food contamination before and during storage, along with controlling the temperature of leftover food,
are critical to ensure that pathogens cannot multiply and/or are killed prior to consumption. In the
absence of a cold chain in this setting, it is therefore imperative that leftover foods be a focus of food
safety interventions that support high hygiene standards commensurate with the environment, such
as storing food in clean and sealable containers for limited time periods,

Although the measured levels of porridge contamination were lower than those reported in Nepal,
comparably low levels of contamination in complementary foods were reported in a similar rural
area of Zimbabwe, where mothers were also the primary caregivers. The similarities may indicate
normative regional practices in child feeding [14,40]. Despite the fact that the complementary food
is safe for consumption, the method and environment in which children were being fed were risky.
For instance, the practice of placing children directly on the ground during feeding increased the
risk of contamination. In similar settings in Zimbabwe and Tanzania, soil analysis found E. coli to be
ubiquitous around the household yard which could be inadvertently consumed by children during
feeding, mouthing and direct consumption as we observed in this study [14,22]. Furthermore, the
study in Zimbabwe estimated that a one-year old child could consume up to 4,700,000 E. coli counts per
day, a result which could be compared to this study’s setting due to the ubiquitous nature of animal
and child defecation in the household yard [14].

4.2. Storage and Reheating of Food

Storing food overnight was a common practice, as caregivers were primarily subsistence farmers,
and needed to save both time and fuel by preparing labour-intensive foods in the morning. Though
food was adequately heated during cooking, the long storage time provided a conducive environment
for microbial growth and multiplication. Reheating left-over food reduced coliforms and faecal
coliforms. However, not all foods were reheated before consumption (45% reheated) (Table 3), and
the temperatures reached during reheating were not always sufficient to achieve complete die-off of
thermo-tolerant organisms (only 6% of samples reached the recommended 70 °C). Inadequate food
reheating could be attributed to the fact that the caregivers reheated the food with the motive of
improving taste rather than to kill pathogens. A study conducted in Mali in which foods were reheated
to temperature in excess of %0 °C showed full die-off of thermo-tolerant bacteria [38]. This may be a
reflection of the type of food being heated by households in Malawi, as the Mali study had a thinner
porridge and fish soup for reheating, and is also indicative of the need to understand the context in
which the food is being prepared and reheated. Ninety-four percent of participants live below the
extreme poverty line, and as such, they struggle to access firewood for reheating, and even if they can,
have little time to reheat food thoroughly before consumption when there are competing tasks such as
collecting water, attending to children and agriculture fieldwork. As the majority of family foods are
cooked to a high temperature for long periods, contamination is minimal after preparation. Therefore,
focus should be on minimizing post-cooking contamination and safe storage.

4.3. Handwashing Practice

Handwashing after faecal contact, before food preparation, and before child feeding/eating snacks
was rare, but comparable to previous studies [32], universal handwashing only occurred when the
whole family was eating lunch or supper. This practice is therefore instilled as a social norm, with no
need for prompts to make it happen. Nevertheless, the quality of handwashing before eating and at
other critical times was ineffective in most cases, with little to no use of soap and use of communal
water for dipping hands thereby leading to further contamination. Leftover food from communal
eating is therefore subject to not only faecal-oral contamination, but also Staphylococcal pathogens
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such as Staphylococcus aureus, which, given the opportunity to multiply at the storage temperatures
recorded, will produce heat-stable toxins that will survive the reheating process and cause vomiting
and diarrhoea.

As with the storage and reheating of food, we must be cognizant of the context in which
respondents are washing their hands and the behavioural and structural barriers which may be
influencing these practices. As such, handwashing promotion needs to address the appropriate
location of handwashing facilities, issues of soap use, which, due to poverty, is prioritized for other
domestic activities such as bathing and washing clothes. Elsewhere, we reported that caregivers do
not see the benefit in using soap for handwashing as they see no direct link between use of soap and
a reduction of diarrhoeal disease in children [46]. As such, promoting handwashing with soap at
critical times needs not only the provision of infrastructure, but also the development of effective
behaviour-centred health promotion strategies.

4.4. Management of Household Utensils

Although this study did not show utensils to be contaminated with faecal pathogens, we observed
that utensils (both clean and dirty) were left on the ground or in the open for long periods of time over
which they could become contaminated with dust, faeces or from roaming animals. Previous research
has reported the contamination of plastic plates and cups in Tanzania, and found high levels of faecal
organisms in kitchen settings similar to those observed in this study [22]. As such, the role of utensils
and the environment in which they are stored and used should be considered as a potential route of
transmission for faecal-oral infections, we would recommend that items be washed just prior to use to
minimise the risk of cross contamination. In addition, utensils should be rinsed with soap and water if
sand was initially used to remove heavy stains.

4.5. Limitations and Further Research

This study has several limitations. Collection of study samples was conducted in October 2017
during the hot, dry season in Chikwawa, which has an average temperature of 29 °C [45]. As such,
contamination levels of food and hands may be higher than would be expected in the cooler season since
high temperatures favour microbial growth and survival. Further studies assessing the microbiological
quality of complementary foods in both summer and winter seasons are necessary. Observations at
cach household were conducted by a single research assistant which increased the burden of recording
events to one person and may have led to a lack of detail in some reports where concurrent activities
occurred. However, as complementary food hygiene is continuously being promoted, research findings
such as ours may provide guidance to public health programme designers to develop effective food
hygiene promotion strategies. Although undertaken within a larger research study, of which this
study is a component, water quality in households was not tested within this formative population,
The study would have benefited from microbiological sampling of household members’ hands after
washing prior to the main meal to determine the efficacy of their practice. Hence, microbiological
examination of the household water for drinking, cleaning utensils and handwashing would be an
important component of future research,

5. Conclusions

This study examines the risk factors for faecal-oral routes of infection for children under the age
of two years in rural Malawi. The results indicate that complementary foods produced solely for the
child are relatively free from contamination, though there is a high risk associated with shared family
meals, particularly those prepared from leftovers. Risks were identified from poor hand hygiene at
critical times, e.g., after faecal contact, before food preparation, and before child feeding. Although
handwashing before family meals was universal, the method was poor. Our findings also concur with
previous studies showing that children are at risk from faecal-oral infection from their continuous
contact and consumption of contaminated soil both directly and indirectly.
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Interventions to reduce the risk factors should focus on the critical control points in food
preparation, storage and reheating, and the contributing factors to post-cooking contamination such as
hand hygiene, clean utensils and reducing contact with flies and animals, Interventions should respond
to the contextual needs in which the practices occur and should be based on a behaviour-centred
approach to create social norms around appropriate motives.
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Toward Complementary Food Hygiene Practices among Child Caregivers in Rural Malawi
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Abstract. Despite being preventable, foodbome diseases remain a global health challenge. Poor food hygiene
practices such as improper handling of kitchen utensils are among the major causes of diarrhea transmission. A formative
study was conducted in Malawi to inform an intervention design to promote complementary food hygiene practices. An
assessment of contextual and psychosocial factors for behavior change was conducted using Risk, Attitude, Norms,
Ability, and Self-regulation model. We conducted 323 household surveys with caregivers of children aged 6 to 24 months.
Analysis of variance was used to estimate difference between doers and non-doers of three targeted behaviors: washing
utensils with soap, keeping utensils on a raised place, and handwashing with soap. Analysis of variance analyses revealed
that literacy level, ownership of animals, and presence of handwashing facility and dish racks were contextual factors
predicting storage of utensils on an elevated place and handwashing frequencies. Psychosocial factors, such as time
spent to wash utensils with soap, distance to the handwashing facility, and cost for soap, had an influence on washing
utensils and handwashing practices. Perceived vulnerability determined effective handwashing and storage of utensils.
Perceived social norms and ability estimates were favorable for the three targeted behaviors. Promotion of already
existing targeted beneficial behaviors should be encouraged among caregivers. Risk perceptions on storage of utensils
and handwashing practices should be increased with motivational exercises such as paint games. Caregivers’ technical

know-how of local dish rack and tippy tap construction is essential.

INTRODUCTION

Worldwide, the lives of approximately 525,000 children are
lost each year from 1.7 billion cases of childhood diarrhea with
the highest mortality rates reported among children aged less
than 2 years in south Asia and sub-Saharan Africa.” Fur-
thermore, it has been reported that 550 million people fall ill,
whereas 230,000 die every year globally because of diarrheal
diseases associated with food contamination.® Epidemio-
logical data indicate that food could be more important than
water in transmitting diarrheal disease,*® and it is estimated
that 40% of the burden of foodborne disease lies with children
aged less than 5 years in low- and middle-income countries.
This corresponds with reports that at least 70% of diarrhea-
related pathogens among children could be caused by con-
taminated food.”®

If children aged between 0 and 6 months are exclusively
breastfed, they are expected to be free from pathogens.”
Nevertheless, such protection is temporary because children
are subsequently exposed to pathogens when introduced to
complementary food between the ages of 4 and 6 months.®1°
This exposure together with increased environmental in-
teraction have been linked to the high incidence of diarrhea
among children aged between 6 and 24 months. - To
reduce diarrhea among children, the WHO has indicated im-
portant parameters that need to be implemented at the
household level, including access to safe water, improved
sanitation facilities, exclusive breast feeding, hygienic wean-
ing practices, and improved personal and household
hygiene.™

Food can become microbiologically contaminated if pre-
pared under unhygienic conditions, and studies have shown
that utensils, such as spoons, cups, pots, baby bottles, and

* Address correspondence to Kondwani Chidziwisano, Department of
Environmental Health and WASHTED, Polytechnic, University of
Malawi, Blantyre, Malawi. E-mail: kchidziwisano@poly.ac.mw
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plates, are potential sources of pathogens (such as Escher-
ichia coli, Salmonella, and Vibrio cholerae) in food.'®'® Con-
tamination of utensils was attributed to the method of
cleaning, resulting from repeated use of wash water and dirty
cloths. Because of the risk of post-cooking contamination, the
cleaning of utensils before eating, particularly for high-risk
groups, is integral to food safety, as demonstrated by studies
in Thailand and Mali."”"® As such, effective cooking of food
cannot be considered as a sole critical control point, but must
be combined with washing of utensils with soap and hand-
washing with soap at critical times.'®

A study conducted in Bangladesh showed that caregivers
have adequate knowledge of the importance of storing food
and utensils on an elevated surface.'® However, very few
translate the hygiene knowledge into practice.zn Imparting
knowledge alone about food contamination pathways to
caregivers has been found to be redundant and does not lead
to associated changes in behavior. However, improving
caregivers' perceptions while building awareness about food
hygiene practices has been recommended as one of the most
effective approaches to achieve positive and sustained
|:hang|(-:.21 Contamination can also be compounded by people
living in close proximity with animals. This increases the risk of
food contamination if there is poor storage of utensils and
leftover food, and the situation is worsened with poor hand-
washing practices following contact with animal and animal
feces.???3 Previous studies conducted in Malawi showed that
food is contaminated by utensils and hands during post-
cooking activities. 2425

Recent studies have indicated the importance of hand-
washing in diarrheal disease reduction, with systematic re-
views showing that handwashing with soap alone can reduce
diarrhea incidence by 30-47%.2547 In Brazil and Bangladesh,
studies have shown that poor hand hygiene practices during
food preparation were a source of food contamination.?®?°
Because handwashing has proven to effectively contribute to
enteric pathogen reduction, it is important to understand the
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paychosocial fectors that drive handwashing practices and
the contexd inwhich they ocour.

(Changing an individusl's beh avior i a process thatrequines
change in conteotusl and paychoaocisl factors that predict
humtﬂwunawmmttrg zuch =3 attitudes, norma,
and self-squlstion attributes * Based on our literature re-
vienw, no detailed aasssament of conEstusl and paychoaocial
factors for food hygiene practices hes besn conducted to
identify critical factors to be addresaed by a behavior changs
inervention for the targsted ares of this formathe study.
Paychoaocial faciors haw besn ddined a3 the influsnce of
social factors on an individual's mind or behevior, and the
intemelation of behavioml and social factors ™ Comesctual
factors refer to theenviron ment in which the behanvior occurs,
and they include the personal (eg., age and literacy), aocisl
{2.3., economic condition), andph;m::alpﬂma{ag
presence of sanietion facilitiee swch as
facility) =

The Risk Attiuds, Morma, Ability, and Self-sgulation
(RANAS) model™ which was developed hased on paycho-
logical theories™* and has besn applied in this formatve
atudy was designed to understand contextusl and paycho-
aocisl parameters of individusls asaocisted with their water,
gants five “fector bocks” that should be applied to understand
paychosocial factors of 2 study population to determine a
apecific behavor

FRizk factors. The risk fectors reapond to the level of un-
derstanding and awareness of the person's vulnershility and
aeverity of disessea They alao include heslth mowledge
shout disesse tranamisaion, prevention options, and personal
CONEE LSnoed.

Attitude factors. Attituds factora includs belisfa sbout the
cogts and benefits of a parcula behsvicr and feslings aa-
sociated with the behavior.

MNormative factors. The nomm factora addreas the percep-
tiom of what behavior iz performed in the sodaty and the level
of peracnal obligation to a specific behavior. it includes how
family and community membera, including leadars, approve
or disapprove a particular behavior.

Ability tactors. Ability factors assesa an indiidusl's ca-
pacity toperforma certain behavior, whichincludes its uptake,
maintenance, and recovery from drawbacks.

Self-regulation. The selfregulation facbors check on an
individusal's plan an how to sustain a specific behawvicr, and
they include the slemeant on how to deal with bamiars to the
implementation of the behavor.

To owr knowledge, the RAMNAS model has not besn -
viously applisd in a food hygiens assessment. Howewer, it
haa been sucoesafully used to evaluste water treatment,
sanitation, and handwashing behavicr. ™" The RAMAS
model is applied in two stages: 1) determine the behavior
fantnmfmﬂmhdiﬁd.ﬂsmduaudywd ) aelect behavior

te-nrnqg {BCTs) that should be applied to the
Comsaquently, this can provide acientific
gudanna on 'M'uld'u atrategies to follow dwring an in-
tervention. Because human behavior occurs inan emvinon-
meental sstting where a number of fctors come into play,
understanding of paychosocial fectors slone may not be
aenough to bring about behavior change. As such, this muat
be complemented with details of the contestual factors in
whiich the behavior occurs.

The objective of this formative study was to deacribe the
situation and behavior, and to determing fhe contedusl and
peychosocid faciors ssaociated with 1)washing of housshold
utersils with a.oap, #) storing of housshold utensils on an al-
evated area, and 3) waghing hands with soap at critical times.
Thiz atudy was a componant of a lerger body of work to un-
derstand behavioral factors related to complementary food
ygiene in fhe development of an intervention trial.

MATERIALS AND METHODS

Study area. The formative study was conducted in firee
rural administratie Traditiona Authonities of Massache,
MNgowe/Ngabu and Maseya in Chilavawa district in southesn
Malzwi. During the 2018 population censua, the Chilkbwawa
district population was 564,684, and Chichewa is the main
lznguage of the area. Chikwawa iz in a low-hing ares and,
thersfore, prone to flooding in the rainy season. Similar to
ather districts of Malswi, Chilwawsa has two sessons peryear,
that ia, reiny/farming assaon that lasts from Movember to
April and dryw'off farming season from May to October. The
district has an annusl sverage temperaturs of 2570 and an
average rantll of 747 mm.©

Thres Traditiona Authorities were chosen taking into ac-
count their geographic location (rural remote ares), socio-
economic vanability low-income communitiea), and acoeas
to protected water sowrces and high sanitation ocoversgs
{decianad open defecation free), butwith a continued high risk
of cholers and diarhea. Houzsholds in the targetad villages
are very cloas to each other, and this provid es an opportunity
for communities i have common values and share WASH,
including food hygiens isaues without aocial resistance.

Study population and sampling. Thiz formative study
targeted caregivers and fthar children aged 6 to 24 manths.
In fhis aticle, the word caregiver includes any houssehold
of the tangeted child. This includes feeding and praparing the
chilld's food, bathing, and assisting the child during defeca-
tion. Whth the use of information from the community health
workers' e, locally known as heslth surveillance sasistants)
regiater, a list was drawn up of households with children aged
between & to 24 months, having a pit latrine, and with acoeas
to aafe water within a distance of 500 m. A sample size of 285
was calculated based on Chilwawa district dismhea preva-
lence of 26.3% with an acceptable emor margin of 5%,
Taking into account of nonreaponae rate and misaing data,
the sample size was increased to 323,

Data collection. The ressarch team collected data fom
[Fetbruary to Juby 2017 As behaviors ane datermined by a wide
range of factors, it was necessary o use different data ool-
lection mefhods to revesl the compladty of the socioeco-
careq hver'a decision on the “what, " “how,™ “whan " and “wiy™
afinfant and child feeding practicea. Therefore, fomativedats
were collected from four complementany pheases which in-
cluded checHist and structured obaenations, in-depth inter-
views, household sureya (e, demographic and RANAS
queationa), and focus group discusaions. This arficle preaents
anly findinga from household swrvay. All householda (323)
undertook the combined demographic and RANAS model-
based housshold questionnaire. Initislly, before conducting
housshold swurveys, observations were conductsd which
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identified three critical behaviors: 1) washing utensils with
soap, 2) keeping utensils on an elevated area, and 3) hand-
washing with soap at critical times, where critical times in this
article mean handwashing with soap before food preparation;
before eating, including child feeding; after changing child’s
nappy; and after latrine use by the caregiver.

The identified three critical behaviors noted during obser-
vations were further assessed for the contextual and psy-
chosocial factors using the RANAS model-based household
questionnaire (n = 323) which was translated into the local
language of Chikwawa district (Chichewa). Responses to the
RANAS questions were recorded on a 5-point Likert scale
(ranging from “not at all” to “very much” scale). The household
survey questionnaire was mainly composed of closed ques-
tions that captured information about demographics, child
feeding, health status and awareness, psychosocial factors
related to washing utensils with soap, keeping utensils on el-
evated area, and handwashing with soap at critical times
(example item in Table 1). Furthermore, the questionnaire
contained rapid spot checks related to sanitation and hygiene
structures which could be objectively observed.

Household survey data collection was conducted by 10
well-trained and experienced research assistants who were
fluent in the local language (Chichewa). Pretesting of the
questionnaire was conducted before data collection where
the research team identified and eliminated irrelevant ques-
tions, whereas key questions were further edited for easy
understanding.

Data analysis. Demographic household and RANAS data
were collected using Open Data Kit software (Department of

Computer Science and Engineering, University of Wash-
ington, Seattle, WA) on android tablets and exported to
Microsoft Excel (Microsoft corporation, Redmond, WA) and
quality checked before being exported to Statistical Package
for Social Sciences (SPSS) where frequency distribution of
demographic characteristics using descriptive statistics was
plotted. IBM SPSS version 25, the PROCESS macro for SPSS,
was used to undertake all statistical tests (IBM, Armonk, NY).
The household RANAS model-based data were analyzed
using ANOVA mean comparison analysis to determine the
differences between doer and non-doer contextual and psy-
chosocial factors for the targeted behaviors. To measure the
three targeted behaviors, data collectors asked caregivers
how often they washed utensils with soap, how often they kept
utensils on a raised place, and how often they washed hands
with soap at critical times. Frequencies were measured on a 5-
point scale. All factors falling at or below the mid 3-point value
on a scale of 1-5 were considered non-doers of the targeted
behaviors, whereas those factors at or above 4 were doers of
the behavior, and the mean score for each targeted behavior
was calculated. Washing utensils with soap, keeping utensils
on an elevated area, and handwashing with soap were de-
pendent variables, whereas behavioral factors of the RANAS
model were independent variables. Three questions were
asked to caregivers to assess knowledge about diarrheal
disease causation, signs, and preventive measures. The ratio
of correct answers from the caregivers to all possible answers
formed the health knowledge constructs. A single item was
used to measure perceived severity, whereas perceived vul-
nerability of diarrhea and other psychosocial factors were

TapLe 1

Risk, Attitude, Norms, Ability, and Self-regulation model-based guestionnaire (e.g.. factors and items for washing utensils with soap)

Behavior determinants

Selected items

Risk factors
Vulnerability
Severity
Health knowledge

Attitudinal factors
Belief—effort
Belief—time-consuming
Belief—expensive
Feelings

Normative factors
Others’ behavior household
Others' behavior village
Others' approval

Personal obligation

Ability factors
Confidence in performance
Difficult water

Barriers hurry

Self-regulation factors
Coping plan

Remembering (pay attention)

Remembering (forgetting last 24 hours)

Commitment (important)

Washing utensils with soap behavior

In general, how high do you think is the risk that you get diarrhea?

Imagine that you contracted diarrhea. How severe would be the impact on your life in general?

Can you tell me what causes diarrhea? Could you please tell me if each of the following is a cause or
not? For example, no handwashing with soap after defecation. Could you please tell me for each
whether it is a preventive measure for diarrhea or not? For example, drink treated water

How pleasant is it for you to wash kitchen utensils with soap and water?

How time-consuming is it to wash kitchen utensils with soap and water?

How expensive is it for you to always wash kitchen utensils with soap and water?
How much do you like always washing kitchen utensils with soap and water?

How many people of your household always wash kitchen utensils with soap and water?

How many people of your village always wash kitchen utensils with soap and water?

People who are important to you like your family members, friends, Non Governmental Organization
(NGO) workers, or pastor, how much do they approve that you always wash kitchen utensils with
soap and water?

How strong do you feel a personal obligation to yourself to always wash kitchen utensils with soap and
water?

How confident are you that you can always wash kitchen utensils with soap and water?

How difficult is it to always get water for washing kitchen utensils?

Imagine that you are in a hurry, for example, because you want to go for relief distribution: How
confident are you that you can always wash kitchen utensils with soap and water?

Do you have a plan what to do so that you always have soap for washing kitchen utensils? Plan, please
specify.

How much do you pay attention to washing utensils with soap and water?

When you think about the last 24 hours: How often did it happen that you forgot to wash kitchen
utensils with soap and water?

How important is it for you to wash kitchen utensils with socap and water?

How often do you wash kitchen utensils with soap?

Response scales: 5-point Likert scale (from “not at all” to “very much™, from “at no time” to “almost each time"; from “never” to “very often”; and from “nobody” to “almaost all of them”).
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measured with multiple items. The WHO and United Nations
Children’s Fund definition of diarrhea was used when
assessing diarrhea incidence among targeted children. For
each targeted behavior, the significant factors among those
noted with ANOVA calculation were further analyzed (i.e.,
any factor at P < 0.05 using ANOVA) with effect size, d,
where Cohen’s d values mean small for those = or < 0.20,
medium = or < 0.50, and large = or > 0.80.

Ethics. The formative study protocol was approved by the
University of Malawi’s College of Medicine Research Ethics
Committee (P.04/16/1935). Permission was obtained from the
local authorities, that is, Chikwawa district council, Chikwawa
district health office, and the traditional chiefs. The participants
were informed of the research objectives and were advised that
they had the freedom to refuse participation or withdraw from
the study at any time. Participants’ written informed consent
was obtained before inclusion in the study. Participants were
provided with a unique identifying number, and data were
anonymized during data analysis. Data were accessed only by
the authors. The study was registered with the Pan African
Clinical Trials Registry (PACTR201703002084166).

RESULTS

Sociodemographic characteristics. All respondents of
the household questionnaire were females whose age
ranged from 18 to 53 years (mean 26.72 with SD 6.78). The
majority of them (71%) attended primary education, whereas
16% had never been to school. Income was primarily from
subsistence farming (67 %), and majority of the households
(74%) earmed at most $14 per month. As such, households
reported some levels of uncertainty about food supply. The
age range of targeted children was 6-24 months (mean 14.27
with SD 5.72) of which 49% were females. Forty percent of
children were introduced to complementary food (i.e., por-
ridge from maize flour) when they were between 3 and
6 months old, and 27% of the targeted children were re-
ported to have had diarrhea in the 2 weeks before the survey.
No participating households were connected to an electrical
power supply, and therefore, none owned a refrigerator.
Domesticated animals, such as pigs, dogs, goat and poultry,
were observed roaming freely in household yards. Human
and animal feces were observed in 2% and 52.9% of the
househeld yards, respectively.

Caregivers accessed safe water through boreholes (93%)
and piped water supply (3%). Latrines were owned by 95% of
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the households, whereas 5% either depended on their
neighbors’ latrine or practiced open defecation. Despite high
coverage, most toilets were unimproved traditional latrines
(64%) subject to collapse during the rainy season and offering
minimal privacy. Soap was available in 61% of the house-
holds, and it was prioritized in the following order: washing
clothes, bathing, washing kitchen utensils, and handwashing.
Contextual factors: doer versus non-doer analysis.
Contextual factors were compared between doers and non-
doers of the three targeted behaviors. Statistical analysis
identified significant variables related to handwashing with
soap and keeping of utensils on an elevated place, whereas no
significant variables were observed for washing utensils with
soap (Table 2). Factors that were found to be significant for
handwashing included level of literacy, where those who were
literate washed hands with soap at critical times more fre-
quently than those who were not literate (doers = 50%; non-
doers = 38%). Similarly, caregivers who had handwashing
facilities reported to wash hands with soap more than those
who had no handwashing facilities (doers = §9%; non-
doers = 46%). On keeping utensils, caregivers who had do-
mestic animals kept their utensils more frequently on an
elevated place than those who had no animals (doers = 78%;
non-doers = 60%), and those who had locally made dish racks
kept their utensils more on an elevated place than those who
had no dish racks (doers = 75%; non-doers = 14%).
Psychosocial factors: washing of household utensils.
From the household spot checks, the study noted that 29% of
the caregivers washed their utensils with soap. Risk, Attitude,
Norms, Abilities, and Self-regulation model-based questions
were asked to understand psychosocial factors that contrib-
uted to caregivers not using soap when washing utensils. As
shown in Table 3, we did not find significant differences be-
tween doers and non-doers on vulnerability, severity, health
knowledge, attitude (effort), personal obligation, and com-
mitment (importance). As such, these factors should not be
the focus for a behavior intervention. Significant differences
with medium to high cohen’s d values were found on others’
behavior (relatives; d = 0.64), others’ approval (d = 0.74), and
confidence in performance (continuation—barrier water; d =
0.7), where non-doers reported highly that they could not
wash utensils with soap because of inadequate water at the
household (Table 3). This means that these factors should be
key targets for behavior change among non-doers of washing
utensils with soap. Medium effect was found in the attitude
factor “pleasant” (d = 0.45) and self-regulation (remembering;

TapLe 2
Comparison of contextual factors of the study participants on washing of utensils with soap, keeping utensils on a raised place, and handwashing
with soap
Washing utensils with soap Keeping utensils on raised a place Handwashing with soap

Variable Scale Doer Non-doer Doer Non-doer Doer MNon=-doar
Literacy Yes/Ne 47% 40% 47% 42% 50%* 38%"
Marital status Yes/No 86% 87% 84% 87% 85% 87%
Age in years mean (SD) - 25.73(6.0) 27.60(7.3) 27.18(6.9) 26.55 (6.8) 25.46 (6.2) 27.57 (7.0)
Owned land for farming Yes/No 82% 84% 78% 85% 83% 84%
Owned livestock Yes/No 69% 62% 78%* B60%* 68% 63%
Presence of bicycle Yes/No 64% 681% 69% 60% 66% 60%
Presence of radio Yes/No 40% 40% 44% 38% 39% 40%
Presence of handwashing facility Yes/No - - - - 59%* 46%"*
Presence of dish rack Yes/No - - 75%t 14%7T - -

*P=0.05.
TP=<0.001;N=323
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TaBLe 3
Washing of utensils with soap: doer and non-doer Risk, Attitude, Norms, Ability, and Self-regulation psychosocial factors’ mean compared with
analysis of variance
Factors group Behavicral factors Doers, M (SD) MNon-doers, M (SD) Cohen's o

Risk factors Vulnerability 4.06 (1.39) 3.80 (1.48) n.s.
Severity 4.36 (0.97) 4.24(1.08) n.s.
Health knowledge 9.29 (3.09) 8.83(3.22) n.s.

Attitude factors Pleasantt 4.8 (0.65) 4.38 (1.15) 0.45
Timef 1.14 (0.41) 1.3(0.82) 0.25
Effort 1.13 (0.64) 1.22 (0.66) n.s.

Norms Others’ behavior relativest 3.26(1.3) 2.51(1.02) 0.64
Others’ behavior villaget 2.88(1.01) 2.54(0.9) 0.36
Others’ approvalt 4.79 (0.51) 4.2 (1.01) 0.74
Personal obligation 2.42 (1.86) 2.37 (1.73) n.s.

Ability factors Ability (confidence in performance 4.33(0.97) 3.57(1.2) 0.7

[continuation}—barrier: water)t

Self-regulation factors Commitment (importance) 4.88 (0.57) 4.79 (0.67) n.s.
Remembering (forgetting)t 2.61(1.16) 3.12(1.15) 0.44

Additional factors Intentionf 3.82(1.4) 3.34 (1.52) 0.33
Communicationt 3.14(1.42) 2.73(1.32) 0.3

n.s. = not significant.

N=323; washing of utensils with soap: doers N = 154 and non-deers N = 169. All guestions (excluding knowledge guestions, which were sum score)included a 5-point Likert scale and response

choices from “1=—not at all" to “5=—very much."
t+P<0.001.
tP<0.01.

d = 0.44), meaning that doers found it more pleasant to wash
utensils with soap than non-doers. Similarly, the doers were
less likely to forget to wash their utensils with soap than the
non-doers. Slightly significant differences between doers and
non-doers were noted on others’ behavior (village; d = 0.36),
intention (d = 0.33), and communication (d = 0.3). This implies
that non-doers do not desire much to wash their utensils with
soap than the doers. In addition, the non-doers do not discuss
much with their friends or relatives about the practice of
washing utensils with soap compared with the doers.
Psychosocial factors: storage of clean utensils. The
study found that 31% of the caregivers kept their utensils on
an elevated place that could not easily be reached by animals.
On psychosocial factors related to storage of utensils on an
elevated place, significant differences between doers and
non-doers could not be found on severity, health knowledge,
attitude (time and effort), and personal obligation (Table 4).

Hence, these factors should not be prioritized for intervention.
However, statistical differences on cohen’s d values were
noted on others’ behavior (relatives; d = 0.71 and village; d =
0.82), others’ approval (d = 0.6), and confidence in perfor-
mance which included “difficult” (d = 0.44), “hurry” (d = 57),
and “restart” (d = 0.65) (Table 4). This implies that non-doers
perceived that people in their village, including their relatives,
do not keep their utensils on an elevated place. In addition, the
non-doers were unlikely to restart or continue keeping utensils
on araised place if they stopped for other reasons and found it
more difficult to keep or dry their utensils on a raised place if
they do not have a dish rack. The non-doers also perceived
that they communicate less with others (d = 0.47) about using
an elevated surface to keep or dry their utensils and felt less
vulnerable (d = 0.58) to the risk of diarrheal disease than doers,
which is related to the non-doers perception that keeping
utensils on a raised place is not a pleasant practice (d = 0.35).

Tapie 4
Keeping of utensils on an elevated position: doer and non-doer Risk, Attitude, Norms, abilities, and Self-regulation psychosocial factors' mean

compared with analysis of variance

Factors Behavioral factors Doers, M (30} Non-doers, M (SD) Cohen's d
Risk factors Vulnerabilityt 4.19(1.27) 3.35(1.61) 0.58
Severity 4.37 (0.94) 4.27 (1.04) n.s.

Health knowledge 8.78 (2.85) 9.15(3.27) n.s.
Attitude factors Pleasantt 4.69 (0.88) 4.33(1.23) 0.35
Time 1.28(0.82) 1.21(0.7) ns.

Effort 1.08 (0.49) 1.21(0.7) n.s.

Norm factors Others’ behavior relativest 2.99(1.27) 2.16 (1.06) 0.71
Others’ behavior villaget 2.92 (0.99) 2.19(0.79) 0.82

Others’ approvalt 4.49(0.8) 3.83(1.22) 0.6

Personal obligation 2.58(1.92) 2.4(1.73) n.s.
Ability factors Confidence in performance (difficult)t 4.25(1.34) 3.61 (1.56) 0.44
Confidence in performance (hurry)t 4.16(1.42) 3.26 (1.74) 0.57
Confidence in performance (restart)t 4.63 (0.9) 3.81(1.54) 0.65

Self-regulation Commitment (importance) 2.60(1.94) 2.20(1.73) n.s.
Remembering (forgetting) 1.06 (0.47) 1.19(0.5) n.s.
Additional factors Communicationt 3.19(1.4) 2.53(1.41) 0.47

n.s. = not significant

N = 323; Keeping of utensils on a raised place: doers N = B8 and non-doers N = 235. All questions (excluding knowledge guestions, which were sum score) included a 5-point Likert scale and

response choices from “1—not at all” to “5—wvery much."
t+P<0.001.
FP=0.01.
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Psychosocial factors: handwashing with soap at critical
times. A specific place for handwashing was found in 51% of
the households, of which 62% were located near the latrine.
However, only 19% of the handwashing facilities had soap
and water. The study explored psychosocial factors that
contributed to nonuse of soap when washing hands at critical
times. As shown in Table 5, the highest associated population
effect sizes for handwashing with soap at critical times were
attitude (like; d = 1.17) and confidence in continuation (d =
0.81). This implies that non-doers show a lower preference to
washing their hands with soap and are less likely to continue
using soap when washing hands at critical times. Further-
more, the non-doers found it expensive (soap; d = 0.56) and
time-consuming (time; d = 0.45) to wash hands with soap
compared with the doers. The factor attitude (distance) was
also found to be significant (@ = 0.34). As such non-doers
perceived that the handwashing facility located near the latrine
was too far for them to wash hands with soap during other
critical times of handwashing, such as before preparing food.
The caregivers found it hard to have another handwashing
facility within the cooking area because they had no technical
know-how on handwashing facility construction. They
depended on their husbands to construct the handwashing
facilities, but they, in most cases, were reportedly engaged
with food-fetching activities for the home. Other significant
factors included cost (d = 0.27), others’ behavior (relatives; d =
0.76 and village d = 0.54), remembering (d = 0.7), and com-
munication (d = 0.62). Furthermore, risk factors (vulnerability
and severity) were slightly significant for handwashing with
soap practice (d = 0.26 and 0.28, respectively). This means
that doers found it more probable that they would suffer from
diarrhea and its severity would be more, compared with the
non-doers, although health knowledge, time, effort, confi-
dence in performance (water), and commitment (importance)
were insignificant.

Selection of the behavior change techniques. Based on
the results from formative data, the RANAS model fact sheet®®
provided guidance on which BCTs should be applied for the
behavioral interventions. Evidence-based decisions in the
choice of BCTs to promote complementary food hygiene
practices were derived from analysis of contextual and psy-
chosocial factors. Furthermore, household spot checks noted
that only 29% and 31% of the visited households had soap
for washing utensils and had an elevated place for keeping
kitchen utensils, respectively, whereas handwashing facilities
with soap and water were noted in 19% of the households. The
formative data provided a platform for developing interven-
tions with an overall aim of promoting child caregivers toward
improved complementary food hygiene practices. As shown
in Table 6, the strategies considered for the interventions
would aim the following. 1) Build awareness on complemen-
tary food hygiene habits at an individual and community level.
2) Reinforce the ability to wash hands with soap at all critical
times, wash utensils with soap, and keep them on an elevated
place. Thus, interventions to improve infrastructure (i.e., dish
racks and handwashing facilities) are being suggested to
boost caregiver’s self-efficacy and, therefore, increase their
confidence to perform the behaviors.*? In addition, their
confidence in performance would be enhanced through
demonstrations such as “Glo germ gel” and “hand and utensil
painting exercise” (see the following paragraphs) that would
lead to an increased perception of self-efficacy. 3) Indicate
that others are already performing the desired practices. Thus,
public commitment to show that others are performing the
targeted behaviors would be performed through open days
where caregivers would also sing songs about targeted be-
haviors. Public pledges would enhance normative factors and
posters to be placed outside caregivers’ houses would show
community members that others are performing targeted
behaviors that would boost descriptive norms. 4) Reinforce

TaBLe 5
Handwashing at critical times: doer and non-doer Risk, Attitude, Norms, Abilities, and Self-regulation psychosocial factors’ mean compared with
analysis of variance
Factors Behavioral factors Doars, M (SD) Men-doers, M (SD) Cohen's d
Risk factors Vulnerability* 4.36 (1) 4.08 (1.16) 0.26
Severity* 4.46 (0.86) 4.18(1.1) 0.28
Health knowledge 9.4 (3.25) 8.8(3.09) n.s.
Attitude factors Time 1.07 (0.47) 1.16 {0.62) n.s.
Effort 1.11 (0.57) 1.17 (0.72) n.s.
Distancet 1.41(1.2) 1.9(1.61) 0.34
Cost* 1.55(1.23) 1.92 (1.46) 0.27
Handwashing removes germs3} 4.86 (0.51) 4.46 (1) 0.5
Liket 4.43(1.03) 3.05(1.31) 117
Morm factors QOthers' behavior relativest 3.9(1.24) 2.89 (1.47) 0.76
Others' behavior villaget 29(1) 2.37 (0.96) 0.54
others’ approvalt 4.76 (0.68) 4.43(1.03) 0.38
Ability factors confidence in performance (sure) 4.69 (0.79) 3.7(1.54) 0.81
confidence in performance (water) 1.11 (0.62) 1.11 {0.54) n.s.
confidence in performance (soap)t 1.57 (1.19) 2.35(1.59) 0.56
confidence in performance (time) 1.05 (0.29) 1.38(1) 0.45
Self-regulation remembering (forgetting)f 1.73(1) 2.66 (1.6) 0.7
commitment (importance) 4.86 (0.49) 4.85 (0.55) n.s.
Additional factors communicationt 3.39(1.39) 2.55(1.31) 0.62

n.s. = not significant

N = 323; handwashing with soap at critical times: doers N = 132 and non-doars N = 191. All questions (excluding knowladge questions, which weare sum score) included a S-point Likert scale

and response choices from “1=—not at all" to “S=—very much."
“P=0.05.
tP<0.01
+P<0.001.
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Taee 6
Translation into practical strategies
Target RANAS
RAMNAS factor behavioral Definitions of the behavioral Corresponding RANAS
blocks Behavior determinants determinants Intervention types behavior change technigue Practical strategies
Risk factors  Keeping utensilson  Perceived Perception of the Information Provide practical Create practical
elevated area and vulnerability seriousness of interventions information on information
handwashing with suffering from behavior and exercises and
soap diarrhea health outcomes posters
Norm factors Washing utensils Descriptiveand Perception of other  Normative Flag out norms Public commitment
with soap, keeping  injunctive caregivers interventions event through
utensils on raised norms performing the open days and
place, and three behaviors cluster meetings.
handwashing with Role-model
soap guided practice.
Create posters
Ability factors Washing utensils Action self- Certain to always Ability Increase confidence Create practical
with soap efficacy wash utensils with interventions in behavior: exercises
soap prompt guided
practice
Keeping utensils on  Action self- Certain to always be Infrastructure and  Increase confidence Provide practical
raised place efficacy able to keep ability in behavior: instructions on
utensilsonaraised  interventions performance by dish rack
place providing practical  construction and
instructions show
pleasantness of
the behavior
Handwashing with  Action self- Certain to always be Infrastructure and  Increase confidence Create games and
soap efficacy able to wash ability in behavior: provide practical
hands withsoapat  interventions performance by instructions on
four critical times providing practical  tippy tap
instructions construction
Self- Handwashing with  Action self- Certain to always be Remembering Memory aids and Create memory aids
regulation soap efficacy able to wash intervention environmental for handwashing
factors hands with soap prompts

RANAS = Risk, Attitude, Noms, Ability, and Self-regulation.

the action self-efficacy through use of attractive posters with
key messages to remind caregivers to always wash utensils
and hands with soap will enhance their confidence to practice
the behavior.

DISCUSSION

As reported in other developing countries, complementary
food hygiene is suboptimal in Malawi,'®2"#345 and high
prevalence of diarrhea among children in this study suggests
that food hygiene practices such as these may play an im-
portant role in child health. However, motivators and barriers
for food hygiene improvements in this setting were not clearly
understood. For the first time, our study assessed the con-
textual and psychosocial factors related to caregivers’ food
hygiene practices in rural Malawi. Such data were necessary
for the development of population-tailored behavior change
interventions. In this formative study, data were collected from
child caregivers who had children aged between 6 and
24 months in Chikwawa, Malawi. Normative factors about
others’ behavior and ability factors were identified as the main
factors for all three behaviors. In addition, the self-regulation
factor (remembering) was found to be a strong predictor of
handwashing with soap at critical times. Guided practice,
memory aids, information about others’ behavior, and model
behavior are being considered in a behavior change in-
tervention for improved practices on washing of utensils with
soap, keeping utensils on a raised place and handwashing
with soap at critical times.

Although we acknowledged that washing utensils without
soap is not the only risk factor for diarrhea among children, the

practice of washing utensils without soap could increase the
risk of food contamination as this is a proven route of patho-
gen transmission.'®'® As such, the creation of effective pro-
motion strategies to encourage the use of soap to wash
utensils is important. The practice of placing utensils on the
ground before, during, and after washing utensils is common
in Malawi and may increase the risk of childhood diarrhea
contaminating utensils with pathogens in soil and animals
(directly and via feces). Nevertheless, this study found that the
presence of a dish rack at a household influenced the doers to
keep their utensils on an elevated place compared with the
non-doers. Previous research has shown that promoting
existing beneficial behavior is important in addressing local
needs.'® Thus, the safe practice of using locally made dish
racks which is already performed by a few (31%) in the study
area should be promoted.

In this study, use of soap for handwashing was uncommon.
Soap was found to be prioritized for other household usage
such as washing clothes and bathing. Contrary to what was
reported by Seimetz et al.,* purchase of soap in this study
was found to slightly influence handwashing with soap prac-
tice. However, usage of soap greatly depended on influence
from others and the availability of a convenient place for
handwashing. Failure of caregivers to wash hands because of
the lack of a handwashing facility confirms what has been
previously reported that a specific place for handwashing is a
predictor of household handwashing frequency.*”*¢ Gener-
ally, 62% of the handwashing facilities were located near the
latrine (behind and away from the cooking area) which affected
the frequency of caregivers’ washing hands at other critical
times (e.g., during food preparation). Furthermore, it has been
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shown in this study that the presence of a handwashing facility
at a household increased the handwashing practice among
the doers compared with the non-doers. Thus, constructing
additional handwashing facilities within the cooking area
could improve the frequency of handwashing practice.

Interpretation of results and implication for practice.
Three knowledge sections in the questionnaire showed no
significant difference between doers and non-doers about
diarrhea causation, signs/symptoms, and prevention as
knowledge was found to be high in both groups. However,
significant differences in risk perception between doers and
non-doers were noticed on keeping utensils on a raised place
and handwashing with soap practices. Thus, practical strat-
egies to sensitize the caregivers to the health risks associated
with storage of utensils and handwashing with soap should be
incorporated in an intervention.

Washing utensils with soap, keeping utensils on an elevated
surface, and handwashing with soap strongly interdepended
on the normative factor—others’ behavior (i.e., relatives and
friends). A study in Nepal showed that influence from others
plays a major role in one’s behavior about sanitation and hy-
giene.*® Therefore, corresponding normative BCTs should be
applied to facilitate behavior change. As community meetings
have been reported to strengthen normative elements,>*=’
group meetings with caregivers would be essential where a
positive group identity would be reinforced and role models
would be identified to promote the behaviors. In addition,
communication about the behaviors among caregivers would
be strengthened through the group meetings. Household
visits would be conducted as follow-up to group meetings to
prompt guided and behavioral practice at an individual level.
Importantly, BCTs related to personal commitment would be
appropriate to address personal norms toward the three be-
haviors. Such commitment should be made in public by
caregivers together with their husbands as they have been
found to have a major role in the construction of handwashing
facilities and dish racks. As reported in other behavior change
studies,®*37® public pledges would also help to reach out to
more people and, thus, change descriptive norms. Having
adequate water at the household increased the confidence of
caregivers to wash utensils with soap. This suggests that
promoting adequate water availability at households is a po-
tential strategy for washing utensils with soap. Role models on
this practice should be encouraged to demonstrate to others
how they manage to have adequate water in their homes for
washing utensils.

Caregivers’ abilities (confidence in performance) to keep
utensils on an elevated place and wash utensils and hands
with soap were a very strong predictor for the practice of these
behaviors. The lower perceived self-efficacy in washing
utensils with soap, keeping utensils on an elevated place, and
handwashing with soap among the non-doers requires the
implementation of a corresponding BCT. Demonstrations
such as “Glo germ gel” and “hand and utensil painting exer-
cise” could be applied to strengthen caregiver's belief and
ability to continuously use soap when washing hands and
utensils as its effectiveness would be appreciated. Hand
painting exercises show the potential movement of pathogens
from one person to another through hand shaking and being
in contact with household items, for example, utensils. Par-
ticipants put paint in their palm and then shake hands among
themselves and touch household items to represent

spreading of germs. While having paintin the hands, some are
asked to wash hands with soap, whereas others without and
notice the difference. Similarly, the utensil painting exercise
demonstrates the effectiveness of soap in removing dirt and
germs from utensils such as plate. Handwashing Glo germ gel
reveals areas in the hands that are concentrated with germs.>?
Practical demonstrations on dish rack and hand washing fa-
cility construction should be promoted to strengthen the
perception of self-efficacy, thus reinforcing ability factors. In
addition, the use of behavioral cues should be incorporated to
remind caregivers’ abilities to wash utensils and hands with
soap. The use of such interesting and innovative approaches
has proven to be effective in behavior change initiatives.5>=5%

LIMITATIONS OF THE STUDY

Self-reported findings are prone to bias as the participants
may report what the researcher wants to hear. However, this
was controlled by conducting spot checks on some of the
variables that were reported by the participants. Food hygiene
practices cover additional practices to those covered in this
article, such as storage conditions and reheating of leftover
food. However, further analysis of formative research findings
assessed these parameters in the same study setting. Socio-
cultural practices and geographical conditions across Malawi
may differ; hence, the results of this study may not be applied to
all the rural areas without further study. In addition, during re-
cruitment, all study households had a latrine and access to safe
water within a distance of 300 m. This is not the case with other
households in rural settings of Malawi. However, despite the
stated limitations, this research provides a good platform for
understanding the contextual and psychosocial factors related
to complementary food hygiene practices for the design of an
effective food hygiene intervention in rural Malawi.

CONCLUSION

This study for the first time has applied the RANAS model to
assess contextual and psychosocial factors influencing child
caregivers’ behavior relating to food hygiene practices in rural
Malawi. This research provides evidence-based results as a
basis for the development and implementation of food hy-
giene interventions to contribute toward prevention of di-
arrheal diseases. Selected contextual (i.e., presence of
handwashing facility, locally made dish rack and ownership of
animals) and psychosocial factors which include normative,
ability, and self-regulation (remembering) factors have been
identified as strong predictors for the success of an in-
tervention that focuses on washing of utensils with soap,
keeping of utensils on an elevated place, and hand washing
with soap at critical times. Therefore, they should be consid-
ered for promotion in future initiatives.
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3.8 Key findings of the formative research

This formative research provided important data and insights to inform the design of a context
appropriate food hygiene intervention. It identified key food hygiene behaviours including their
associated behavioural factors that may be considered in an intervention to promote food
hygiene practices of child caregivers who have children under the age of five years in low- and

middle-income settings.

3.8.1 Identified contextual factors

The study results (from both paper 1 and paper 2) have shown that most households in the study
setting live below the World Bank’s extreme poverty line of USD 1.90 a day, a situation that
requires further attention and context-appropriate health promotion strategies. Literacy level
was found to influence performance of some of the targeted behaviours; for instance, those who
were literate washed their hands with soap at critical times more frequently than those who were
not literate. At household level, the main child caregiver (mostly mother to the targeted child),
was multi-tasking, hence she could not ensure that the child was protected from exposure to
widespread environmental contamination at all times. While the men, despite being key decision
makers in the household, were rarely involved in domestic food hygiene practices. It was evident
that children primarily ate at home, where they have specific utensils allocated. However, from
time to time they also ate with neighbours or relatives where practices may vary. Importantly,
lack of WASH infrastructure (e.g. handwashing facility and a dish rack) was associated with poor
performance of the targeted behaviours in the household. At household level, there was

homogeneity in terms of food given to the children and adults. In addition, there were no specific
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eating place (e.g. a mat) meant for the children and all left over food was stored under the same
conditions (i.e. temperature, storage utensils and place). Since the formative study was
conducted during farming season, the primary child caregivers (i.e. mothers to the children) were
rarely available at the household as they spent most of their day time in the agriculture fields. As
such older children were left to look after their young siblings including feeding. It is important
that food hygiene interventions in these settings should be designed in such a way that those
who spend most of their time in the agriculture fields are also captured. For instance, if cluster
meetings are to be used as a channel of communicating hygiene promotion messages, there will
be a need for repetition of the health promotion modules to ensure that those who missed the
previous meeting are captured. This would also improve understanding of the module content
among the child caregivers due to low literacy level.

The formative research found that domestic animals move freely within households which
potentially contributes to the spread of pathogens through droppings. In addition, it was noted
that the animals were a risk to the few existing handwashing facilities, as they were easily
knocked down during animal movements within the household domain.

Considering that most of the existing WASH programmes had little emphasis on food hygiene,
this study found that the extension workers (HSAs) and community volunteers had limited

capacity to implement food hygiene behaviour change interventions.

3.8.2 Identified key behaviours

With the use of a mixed methods approach, the formative study identified that children were

exposed to numerous household contaminants that had the potential of causing diarrhoeal and
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respiratory infections. For instance, children were observed sitting on bare ground where they
touched dirt including putting different objects into their mouth. Child caregivers rarely washed
their hands with soap before child feeding, before food preparation and after attending to animal
and child faeces. Similarly, the children did not wash their hands with soap where they practiced

self — feeding.

Washing of utensils with soap was rarely observed, specifically before use. On some occasions,
sand was used as an alternative to wash the utensils instead of soap. Keeping of utensils away
from animals and children was very uncommon in the targeted households. The study observed
great variation on reheating of stored cooked food before consumption; the food was either
warmed to improve taste during eating or not reheated at all. Food was rarely reheated to a
recommended safe temperature. This corresponded with microbiological analysis where faecal
coliforms and total coliforms were primarily found in stored cooked food that had been kept for
more than four hours (overnight) at an ambient temperature. In addition, the presence of
Staphylococcus aureus in stored cooked food was an indicator of poor hygiene practices related
to handwashing and cleaning of utensils. Animal faeces were found in the household
environment where children played and sat when eating. In addition, the animals were observed
licking utensils and drinking water meant for cooking and washing the utensils.

With the use of the HACCP approach, the study identified key risks of contamination with
associated critical control points (CCP) related to complementary food and other family meals.

The identified CCPs included cooking, cooling and feeding the children.
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With this information from the formative research, priority behaviours to be targeted were
identified based on the following:

e Observed prevalence

e Expected impact on food contamination if changed

e Feasibility of change
Therefore, behaviours categorised into the following packages, were identified as critical for an
intervention:

1. Handwashing with soap; identified the following four critical times of handwashing:

Before food preparation

Before eating/ feeding

After toilet use

After cleaning child’s bottom
2. Food hygiene; identified the following:
e Washing utensils with soap
e Storing utensils safely
e Reheating of left-over food
e Child feeding by the caregivers
3. Faeces management; the following aspects were identified:
e No open defecation
e Management of child stools
e Management of animal stools

4. Household water management; the following were identified:
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e Safe water storage systems

e Safe drinking systems
It should be highlighted that the key focus of the study was to evaluate food hygiene behaviours;
thus handwashing with soap needed to be incorporated into the intervention as a key area of
food hygiene practice. Hence this Thesis focused on the following behaviours: handwashing with
soap and food hygiene (i.e. washing utensils with soap, storing utensils safely, reheating left over
food and child feeding by the caregiver). Despite indirect focus on faeces management and water
management, these were also inextricably linked with handwashing with soap and food hygiene

practices, and should therefore be addressed within the content of an intervention.

3.8.3 Identified behavioural factors

With the key behaviours identified in paper 1, the RANAS model of behaviour change was applied
to identify the behavioural factors (contextual and psychosocial) for the selected target
behaviours (Mosler & Contzen, 2016). The study documented in paper 2 indicated that literacy
level, ownership of animals, and presence of handwashing facility and dish racks were contextual
factors predicting storage of utensils on an elevated (safe) place and handwashing frequencies.
While psychosocial factors, such as time spent to wash utensils with soap, distance to the
handwashing facility, and cost for soap, had an influence on effective washing of utensils and
handwashing practices. Perceived vulnerability determined effective handwashing and storage
of utensils. Perceived social norms and ability estimates were favourable for all the identified
behaviours in this study. Promotion of already existing targeted beneficial behaviours should be

encouraged among caregivers. Risk perceptions on storage of utensils and handwashing practices

147



should be increased with motivational exercises such as paint games (visual demonstration of
cross contamination). Caregivers’ technical know-how of local dish rack and tippy tap
construction is essential.

The identified food hygiene behaviours have been supported by the contextual factors assessed
in the recruited formative research households. Furthermore, the psychosocial factors provides
the basis for understanding the immediate drivers behind each practice. Thus, it is important that
a holistic approach should be taken into consideration when designing food hygiene

interventions in low income household settings.

3.8.4 Designing the food hygiene intervention package

Five key food hygiene related behaviours (1. Handwashing with soap, 2. Washing utensils with
soap, 3. Storing utensils safely, 4. Reheating left over food and 5. Child feeding by the caregiver)
were identified for prioritization in a community based food hygiene intervention. Thus, the next
step was to design a food hygiene intervention package focusing on the identified behaviours
using locally available resources. In designing the food hygiene intervention, the contextual and
psychosocial factors, including critical control points identified in this formative research, should
be taken into consideration while aligning them to the corresponding behaviour change

techniques suggested in the RANAS model of behaviour change (Contzen & Mosler, 2015b).
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Chapter -4

Design and delivery of the food hygiene
intervention

4.1 Rationale

This chapter describes three key elements of the intervention: 1) design content, 2) the method
of content delivery and, 3) method for evaluating the primary outcome. All these elements were

grounded in the formative research outlined in Chapter 3.

4.1.1 Overview of Intervention Design Phase

The development of the intervention was guided by the formative research (refer to Chapter 3)
which was conducted between February to July 2017 prior to intervention design. Importantly,
previous research was also taken into consideration during designing of the intervention (Desai
et al., 2015; Gautam et al., 2017b; Islam et al., 2013; Luby et al., 2018b; Touré et al., 2013).
Prominently, the WHOs five key behaviours for safe food were critically assessed during
intervention development (WHO, 2014). Additionally, the cultural setting of rural Malawi has
been taken into consideration, particularly the previous methods that have been used in the
delivery of maternal and child health interventions (Manda-Taylor et al., 2017; Rippon et al.,

2018; Zimba et al., 2012). These studies emphasized the importance of using existing community
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structures, women’s cluster groups, contextualized dramas and songs in the delivery of health

promotion through leveraging social capital and collective efficacy.

The RANAS model of behaviour change (Figure 11) provided theoretical guidance in the
development of the intervention based on the critical control points identified by the formative
study. These critical control points were then examined in terms of context (social, personal, and
environmental), structural barriers, and psychosocial factors (RANAS model) to design specific
intervention activities. Specifically, the Behaviour Change Techniques (BCTs) of the RANAS model
(Mosler & Contzen, 2016) were used to determine specific activities to address significant

behaviour factors identified during formative research in order to bring targeted change.

Table 7 highlights the behavioural factors with corresponding Behaviour Change Techniques
(BCTs) of the RANAS model that were identified as significant, if positive change was to happen

in the targeted behaviours.
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Table 7: Behavioural factors with corresponding BCTS for the identified behaviours

Key hygiene
behaviours

Components of the key
behaviours

Identified behavioural factors

Corresponding RANAS BCTs

Handwashing 1.

Handwashing with soap

Risk factors (vulnerability, health

Present facts and scenarios (BCTs 1 and

with soap before food preparation knowledge) 2)
2. Handwashing with soap Inform about and assess personal risk
before child (BCT 3)
feeding/eating Attitudinal factors (feeling, beliefs Describe feelings about performing and
3. Handwashing with soap about costs and benefits) about consequences of the behaviour
after latrine use (BCT 8)
4. Handwashing with soap Inform about and assess costs and
after cleaning child’s benefits (BCT 5)
bottom Norm factors (other’ behaviour) Inform about others’ behaviour (BCT 9)
Prompt public commitment (BCT 10)
Ability factors (confidence in Increase confidence in behaviour:
performance) performance by providing practical
instructions (BCT 15)
Provide infrastructure (BCT 16)
Self-regulation factors (remembering) Memory aids and environmental prompts
(BCT 34)
Food hygiene 1. Washing utensils with Risk factors (health knowledge) Provide practical information on
behaviour soap behaviour and health outcomes (BCT 1)

Normative factors (others behaviour)

Inform about others’ behaviour (BCT 9)
Prompt public commitment (BCT 10)

Ability factors (confidence in
performance)
Self-regulation factors (remembering)

Increase confidence in behaviour: prompt
guided practice (BCT 18)

Memory aids and environmental prompts
(BCT 34)

Risk factors (health knowledge, costs
and benefits)

Present facts and scenarios (BCTs 1 and
2).
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2. Safe storage of utensils Inform about and assess costs and

(keeping on an elevated benefits (BCT 5)
place) Normative factors (others behaviour)  Inform about others’ behaviour (BCT 9)
Prompt public commitment (BCT 10)
Ability factors (confidence in Increase confidence in behaviour:
performance) performance by providing practical

instructions (BCT 15)

Self-regulation factors (remembering) Memory aids and environmental prompts

(BCT 34)
3. Reheating of left-over Attitudinal factors (feelings) Describe feelings about performing and
food about consequences of the behaviour
(BCT 8)

Normative factors (others behaviour)  Inform about others’ behaviour (BCT 9)
Prompt public commitment (BCT 10)

Ability factors (confidence in Prompt guided practice (BCT 18)
performance) Use arguments to bolster self-efficacy
(BCT 22)
4. Feeding of children by the Normative factors (others behaviour)  Inform about others’ behaviour (BCT 9)

child caregiver Prompt public commitment (BCT 10)
Ability factors (confidence in Demonstrate and model behaviour (BCT
performance and confidence in 17)
recovery) Prompt coping with relapse (BCT 25)
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As indicated in Table 7, formative research found that normative and ability factors were the
strongest factors of all the targeted behaviours. This is similar to the findings of previous studies
(Lilje et al., 2015; Slekiene & Mosler, 2018). Thus, development of the interventions to improve
the targeted behaviours focused primarily on these key factors, while incorporating the other

identified factors.

It was also necessary to consider other factors when selecting which adverse behaviours should
be targeted for change. Thus, these three factors were included in the selection of the
behaviours: 1) prevalence of the behaviours at the household setting, 2) feasibility of the
behaviours to change considering cultural and resource constraints, and 3) the expected impact
of the changed behaviours on contamination of household food. Consideration of these factors
also guided the methodological approach to be applied and emphasized the need for a detailed
anthropological approach to understand household daily routines in their natural setting. Taking
all of these factors into consideration, the intervention was named ‘Banja La Ukhondo’ or “The
Hygienic Family’ (Figure 15), as the formative research had identified all family members are

crucial in bringing change to the food hygiene behaviours at household level.
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Figure 15: Banja La Ukhondo (the Hygienic family) logo for the SHARE Intervention Study

4.1.2 The Hygienic Family Design Process
With reference to the identified behavioural factors, the author led the research team in
designing specific and complementary modules, examining both how content would be delivered

and how it would be framed.

The author led the research team at the Centre for Water, Sanitation, Health and Appropriate
Technology Development (WASHTED) based at the University of Malawi’s Polytechnic in the
development of the intervention, in collaboration with the behaviour change specialists at the
Swiss Federal Institute of Aquatic Science and Technology (EAWAG) who provided technical
advice in the development of the intervention. The team applied an interactive process in the
development of the intervention where participatory (i.e. brainstorming and sharing of ideas),
interesting and attractive methods of behaviour change were used, moving away from the
traditional, classroom based approach. Activities to be included in the food hygiene intervention

package were brainstormed with reference to the BCTs of the RANAS model during the
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intervention design meeting sessions (Figure 16) that were held weekly, throughout the three
months of intervention development. In attendance of the design meeting sessions included
three Public Health specialists in WASH, one Anthropologist, one Artist/marketer and two
Research field coordinators. In addition, the local context was considered during the
development of the intervention package. Thus, views from the Community Health Workers and
community members were sought and incorporated in the design of the intervention.
Importantly, the intervention was developed to ensure that it was simple and incorporated the
use of locally available resources (e.g. use of community coordinators, design of hand washing

facilities, etc.) to ensure that it was scalable and sustainable in the long term.

Figure 16: Intervention development creative session in progress

Before implementation, the intervention materials were tested in a village which was not part of
the study. Pre-testing of the materials allowed improvements to be made prior to full
implementation of the intervention. Pre-testing was conducted in selected rural households of
Chikwawa district that had similar characteristics to the intervention households. No incentives

were given to the households that participated during pre-testing.
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4.2 The Hygienic Family Implementation Model

Key to the successful delivery of the intervention was the implementation model. The design
team examined the recommended BCTs and models from both within and outside Malawi from
successful community health interventions where they have been proven to be effective in
changing health behaviours among community members (Contzen & Mosler, 2013; Pickering et
al., 2019). In previous community health interventions (e.g. Maternal and Child Health)
conducted in Malawi a high level of success was attained with interventions delivered through
women’s groups (Lewycka et al., 2010, 2013; Rosato et al., 2010). Similar success using these
lines of communication have also been demonstrated in other countries. For example, in Nepal,
local women worked together to design and implement an intervention that successfully
improved maternal and neonatal health (Manandhar et al., 2004). Similarly in India, with the use
of mother groups, neonatal mortality was reduced by 45% (Azad et al., 2010). Thus, community
health interventions involving mother groups has the potential to improve child health in low
income settings. Further, use of already existing community health structures and approaches is
essential if scaling up and sustainability of new health interventions is to be realized. Thus, based
on these assessments, the Hygienic Family intervention was designed to be implemented using
three levels of engagement and communication: public open days, cluster meetings (women’s
groups) and household visits.

The open days were conducted at the beginning and at the end of intervention implementation
(i.e. in December 2017 and November 2018 respectively). The open days were attended by the

village chiefs, targeted child caregivers, community coordinators, community health workers
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(HSAs), SHARE research project staff and other interested community members. The purpose of
the open days at the beginning of the intervention implementation was to create awareness
among community members of the upcoming food hygiene promotion campaign and to lobby
for social support from the local leaders (i.e. village chiefs) and the government (i.e. the HSAs).
The open days also aimed at generating interest and commitment amongst the child caregivers
and the community coordinators. The open days conducted at the end of the intervention
implementation aimed at motivating the child caregivers to sustain the adopted new behaviours
promoted by the campaign.

The cluster meetings helped bringing the caregivers together to learn and discuss how they would
adopt and sustain the promoted behaviours. While household visits were conducted to provide
one to one guided practice, observe and encourage use of cues for action and to remind the child

caregivers of their commitment in performing the targeted behaviours.

As shown in Figure 17, the ‘Hygienic Family’ intervention delivery model targeted child caregivers
with children under the age of five years who were grouped into clusters, i.e. mothers groups.
These clusters formed a focal point of meeting where all child caregivers for a particular cluster
were expected to attend training sessions to learn and share experiences pertaining to the

targeted food hygiene behaviours.
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Caregiver

SHARE Project Caregiver
coordinator ~20) (~20)
CC
cC CC
Community Caregiver
Caregiver group
group (~20)
(~20)
CC CC
CC
Caregiver Caregiver
group
(~20) (~20)

Figure 17: Implementation model for the intervention arm of the study

4.2.1 Community coordinators (CC)
In total, there were 40 clusters in the intervention area; each cluster had a range of 15 — 20 child

caregivers. Every cluster was assigned to one female community coordinator (CC) that were
recruited through competitive interviews. The community coordinators (n = 40) who facilitated
the cluster meetings and conducted household visits were drawn from the study communities
and some of them were already serving their communities as community health volunteers
through existing structures such as Village Health Committee (VHC). In addition, the coordinators
were holders of either the Malawi Junior Certificate of Education (JCE) or the Malawi School

Certificate of Education (MSCE) which is an equivalent to the English General Certificate of
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Education “O” level. Female volunteers were preferred since child care at household level in rural
Malawi is mostly done by the females; this was confirmed during formative research. Further,
research has revealed that female field workers find it easier to gain access to some aspects of
both men and women’s lives than male counterparts (Nader, 1986). During implementation of
the intervention, the community coordinators received a monthly monetary incentive of
MK20,000 ($27). At the end of the intervention implementation, the community coordinators

were given a certificate indicating their experience for future references. In addition, they were

given medals in recognition of their support in the research project (Figure 18).

Figure 18: Community coordinators recognized at the end of the intervention implementation

4.2.2 Scheduling
The cluster meetings were held in the afternoon on any day of the week to the preference of the

participants (except Saturday and Sunday) in the targeted communities (i.e. in three TAs).
Afternoon sessions (i.e. between 2:00pm — 5:00pm) were preferred because the child caregivers

were free from household chores including farming activities. The meetings were mainly held at
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an agreed community church or village chief’s meeting ground. A week of cluster meetings was

followed by a week of household visits where the community coordinators in collaboration with

the local HSAs reinforced the targeted behaviours that were discussed and demonstrated in the

cluster meetings (Table 8). In addition, the household visits created a platform for special sessions

where the community coordinators provided support to the child caregivers that experienced

specific challenges. Each cluster meeting session lasted about 1 to 2 hours, while households

visits took almost an hour.

4.2.3 Training

The community coordinators underwent training which was conducted in three phases as

indicated in Figure 19:

eProject
introduction and
objectives

3 days training
¢40 participants
split into 2 equal
groups - trained
separately

eHandwashing
with soap
package

*3 days training

¢40 participants
splitinto 2 equal
groups - trained
separately

»

-

eFood safety and
hygiene package
*6 days training
(splitinto 2
sessions, each
having 3 days)
¢40 participants
splitinto 2 equal
groups - trained
separately

v

Figure 19: Training phases that were followed during orientation of the community

coordinators
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Training phase 1:

Phase 1 comprised of introducing the community coordinators to the research project and
detailing their roles. The coordinators were grouped into two (each having 20 participants) and
were trained separately. Specifically, they were trained on the aims of the research project,
concepts about food hygiene at household level, and how to conduct community/cluster
meetings and household visits. Importantly, the training also imparted interpersonal and

communication skills to the coordinators.

Training phase 2:

This training followed phase 1 training and before implementation of the ‘handwashing with
soap’ package. The community coordinators were provided with knowledge and skills about the
handwashing with soap package which had four modules. As with Phase 1, during this training
phase, the participants were grouped into two (each having 20 participants) and they were

trained separately for three days.

Training phase 3:

Phase 3 training was conducted after implementation of handwashing with soap package. It
comprised of equipping the community coordinators with a specific ‘food safety and hygiene’
package. This package had eight modules, so delivery of the training was divided into two parts;
part 1 and 2 which comprised of training the participants with lessons from module 1 to 4,and 5
to 8, respectively. Part 1 training was delivered at the beginning of implementing the ‘food safety

and hygiene’ package. While part 2 training was conducted mid — way through delivery of the
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food hygiene package; after implementing modules 1 to 4. Again, the training participants were
grouped into two (each having 20 participants) during both Part 1 and 2 of the training which was

conducted for six days (i.e. each part had three consecutive days of training).

All the training phases applied the participatory approach where by the participants were actively
involved through taking part in role playing, demonstrations, and other practical exercises
including composing and singing hygiene promotion songs (Figure 20). It should be mentioned
that moving away from the traditional classroom based approach ensured that the community
coordinators understood the motive and the need to promote the targeted behaviours. It also
imparted them with the necessary skills on how they should effectively deliver the key messages
to the child caregivers in order to trigger the needed change. Each training phase started with a
feedback session on the previous materials and tools to evaluate the implemented package. Such
review meetings enabled discussion and helped address challenges encountered during

implementation of the preceding intervention package before introducing the new package.

5
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Figure 20: Training of community coordinators in progress

162



4.2.4 Oversight

Implementation of the research intervention in the targeted households was led by the research
group coordinators. As mentioned previously, there were two research group coordinators in the
intervention area and one in the control area; all three has a public health background. Their
responsibilities included training community coordinators, mobilizing and managing intervention
materials at community level, and providing support including supervision to community
coordinators during cluster meetings and household visits. They also facilitated monthly
feedback meetings with the community coordinators who reported on their performance,
discuss lessons learned and brainstorm solutions for any encountered challenges. For instance,
it was initially planned that each cluster meeting should be conducted once. However, when it
was noticed that some caregivers were missing the meetings due to farming activities, it was
resolved that ad hoc cluster meetings should be conducted with those who missed the initially
planned meetings at an appropriate time convenient to the child caregivers. At the grassroots
level there were also the Government community health workers, primarily HSAs who worked
closely with the community coordinators in conducting cluster meetings and household visits.
As with the formative research work, the author took the lead role in the design and delivery of
the intervention, including data collection and analysis, and importantly, led the team in

evaluating the intervention trial.
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4.3 Description of the intervention package

The intervention package focused on key food hygiene behaviours that were identified during

formative research, i.e. handwashing with soap and specific food hygiene behaviours. Table 8

summarizes the components of the package and implementation period.

Table 8: Intervention design and implementation period of key behaviours in the intervention

package
Key hygiene Components of the key Intervention Number of Number
behaviours behaviours period cluster of
meetings  household
visits
Handwashing 1. Handwashing with soap before
with soap food preparation 7 weeks 4 3
2. Handwashing with soap before
child feeding/eating
3. Handwashing with soap after
latrine use
4. Handwashing with soap after
cleaning child’s bottom
Food hygiene 1. Washing utensils with soap
behaviour 2. Safe storage of utensils 15 weeks 8 7
(keeping on an elevated place)
3. Reheating of left-over food
4. Feeding of children by the child
caregiver
Implementation 16 weeks

and follow up of
the behaviours

The specific intervention package events, activities implemented in the open days, cluster

meetings, and household visits are summarized in Table 9. The table also highlights the specific

reasons for conducting the selected activities.
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Table 9: Summary outline of the intervention package

Intervention
Handwashing
with soap and
food hygiene

Event

First public
event/open
day

Aim

e To sensitize the community members about the
food hygiene campaign

e To motivate the child caregivers

e To lobby support from local chiefs and
Government extension workers

Activity

Drama

Speeches

Songs

Public pledge by the child caregivers, community
coordinators, local chiefs and Government extension
workers

Handwashing
with soap

First cluster

e To present situations in everyday life of the

Paint game showing how disease spreads

meeting caregivers, practically showing how unhygienic e Demonstration using faecal oral route illustration

handwashing behaviour leads to diarrhoeal e How to wash hands with soap practical guide

disease e Hand washing with soap commitment-Paper plate

hand painting
e Handing out Hand washing with soap score cards
First e Toreinforce hand washing with soap practice e Guided practice on demonstrating hand washing with
household soap practice
visit e Follow up on activities put in place to address hand
washing with soap practice
Second e Toreinforce handwashing with soap practice e Paint game showing how disease spreads
cluster e To describe feelings about performing and about e  Follow up on disease transmission route
meeting consequences of the behaviour e Demonstrate difference between handwashing with
e To demonstrate handwashing practice and and without soap

prompt caregivers to pay attention to others’ e Singing handwashing with soap song

performing the behaviour and its consequences e Demonstrate handwashing with soap steps

in their everyday life
Second e Toreinforce hand washing with soap at e Provide guided practice about handwashing with soap
household household level e |dentifying performers by observing existing practices
visit e To prompt hand washing with soap practice
Third cluster e To demonstrate feelings about performing and e Hand washing with soap Dazzy game
meeting about consequences of not handwashing with e Steps for handwashing with soap demonstration

soap

Singing hand washing with soap song
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To provide information on handwashing facility
types

To prompt and support the caregivers to set up
handwashing facilities

With illustrations, demonstrate different handwashing
facility types
Practical demonstration on tippy tap construction

Third To prompt handwashing with soap practice Provide one to one practical guidance on handwashing

household facility construction

visit Caregiver’s handwashing observed and corrected
where necessary.

Fourth To reinforce correct hand washing with soap Hand Washing with Soap Glo Germ Experiment

cluster practice with the view to these becoming Benefits of Hand washing with Soap-Video

meeting habitual. Making hand washing with soap streamers

Reward the performers of handwashing with soap

Food hygiene

First cluster

To enhance confidence in performance

Paint game to enhance handwashing with soap,

meeting continuation-empower caregivers not to forget distribute bracelets to act as handwashing reminders,
hand washing with soap at four critical times each caregiver receive a certificate to indicate their
To create affiliation and habit formation commitment in hand washing with soap
First To prompt washing utensils with soap practice Observe caregiver’s washing utensils with soap and
household handwashing with soap at critical times, and corrected
visit where necessary
Second To build confidence in performance-soap, Puzzle game to initiate habit formation about washing
cluster confidence in continuation-time/forgetting and utensils with soap, group norms elicited by role
meeting to encourage that others are supporting and are models, washing of utensils with soap demonstration
washing utensils with soap all the times-relatives
& villagers
Second To remind and encourage that they can sustain Assess of use of bracelets, using illustration to
household washing utensils with soap demonstrate washing of utensils with soap
visit
Third cluster To strengthen habit formation about washing Cooking demonstration to motivate handwashing
meeting hands before food preparation, washing utensils before food preparation, washing utensils with soap

with soap before serving and washing hands
before feeding

To reinforce cues about washing of utensils with
soap

and washing hands before feeding, card game, child
feeding demonstration
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To point out the pleasant feeling a caregiver gets
when they always feed children themselves

Third To observe child feeding practices Encourage caregivers about good child feeding

household practices, remind about washing utensils with soap

visit and handwashing with soap at critical times

Fourth To reinforce child feeding practice Role models to motivate others about caregivers

cluster To reminding caregivers about handwashing with feeding their children. Practical session about

meeting soap consequences of child self — feeding, sing handwashing
song.

Fourth To observe child feeding practices With use of flip chart, motivate caregivers to always

household feed their children

visit

Fifth cluster To improve the food and utensil storage area and Pass the ball game to demonstrate how food stuffs

meeting reheating of leftover food and leftovers are stored, role play to promote
reheating of food, Fixing my food and utensil storage
area competition,

Fifth To observe if households are changing their Encourage on how they can change their setup if need

household storage area setup be

visit To identify performers Demonstrate good storage practice

Sixth cluster

To reinforce handwashing with soap and

Recognize those identified performing well during

meeting reheating of food and improvement of food household visits
storage area Sing handwashing song
To prompt households to keep utensils on raised Dish rack construction awards
place Demonstration on dish rack construction and
To empower caregivers that others already caregivers commit to own and use dish racks
support the behaviour
To reinforce dish rack construction among
caregivers
Sixth To observe if the child caregivers have Provide practical support on dish rack construction
household constructed a dish rack Using illustrations, encourage caregivers on the
visit To observe if the child caregivers are using the importance of using dish racks

dish rack
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Seventh

To reinforcing use of dish racks, washing of

Cardboard shuffling game-keeping utensils on a raised

cluster utensils with soap and child feeding practices place
meeting Role modeling on use of dish rack, washing utensils
with soap and child feeding practices
Food preparation and feeding contest
Distribute bibs
Seventh e To observe if households have constructed dish Provide practical support on dish rack construction
household racks Using illustrations, encourage caregivers on the
visit e To observe if other sanitary facilities like hand importance of using dish racks and use of bibs

washing systems are still available

Eighth cluster

To reinforcing food hygiene practices:

Drama shows

meeting o Utensil washing with soap Caregivers with good practice recognized

o Keeping utensil and food on raised place Banja la ukhondo theme song
o Child feeding practices Dances and poems by caregivers
o Handwashing with soap Distribute food hygiene buntings
o Reheating of food

Handwashing Last public e To motivate the child caregivers in the Drama

with soapand  event/open intervention area to continue practicing the Speeches

food hygiene day targeted behaviours Songs

Public pledge by the child caregivers, community
coordinators, local chiefs and Government extension
workers
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Selection of the specific activities outlined in Table 9 for the key targeted behaviours was guided
by the Behaviour Change Techniques (BCTs) of the RANAS model (Mosler & Contzen, 2016) as
presented in Sections 4.3.1 and 4.3.2. The training manuals used in the delivery of the

intervention package are available on https://doi.org/10.17868/76319.

4.3.1 Handwashing with soap
Activities related to handwashing with soap were promoted through four cluster meetings and

three household visits which took place in alternating weeks (i.e. two cluster meetings and two
household visits per month) (Table 8 and Table 9). The cluster meetings and household visits
focused on the identified key handwashing behaviour factors: “vulnerability,” “health

n u

knowledge,” “feelings,” “beliefs about costs and benefits,” “confidence in performance (provide

n u

infrastructure),” “others’ behaviour” and “remembering” which incorporated Behaviour Change
Techniques (BCTs) of the RANAS model (Mosler & Contzen, 2016). The BCTs provided guidance

on which specific activities to be included in the intervention as indicated below.

Handwashing with soap behaviour change intervention activities

The first element focused on understanding how disease can transmit via faecal oral routes. This
used games, group work and tangible methods to illustrate the risks (Figure 21): including a paint-
game which illustrated how disease can spread from person to person, group work to draw the
faecal oral transmission route, glo-germ™ with hand washing with water and hand washing with
soap and water to show efficacy of germ removal (Hygienic solutions, 2020). These activities

covered several aspects of handwashing that targeted “vulnerability,” “health knowledge” and
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“feelings” factors which incorporated Behaviour Change Techniques (BCTs) 1, 2, 3 and 8 (Mosler

& Contzen, 2016), and aimed to build trust and social capital in the group from the outset.

Figure 21: Child caregivers illustrating germ transmission through contaminated hands at a
cluster meeting

The second element presented four critical times for handwashing with soap:

1. handwashing with soap after cleaning child’s bottom,

2. after using the latrine,

3. before food preparation,

4. before child feeding/eating).
These four critical times were emphasized through use of poster presentations in cluster
meetings where the recipients discussed the “what” and “why” of these four critical times, and
this stimulated interesting conversations. Use of posters encouraged the caregivers to talk

amongst themselves about the behaviour. This element focused on the factors “health
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knowledge” and “beliefs about costs and benefits” (BCTs 1, present facts and 7, beliefs about

costs and benefits).

The third element targeted “confidence in performance” (BCT 16, “provide infrastructure”) which
prompted and supported the targeted households to construct handwashing facilities, commonly
referred to as a tippy-tap (Figure 22). In addition, it strengthened caregivers’ ability to perform
the behaviour since the community coordinators demonstrated the recommended steps to
properly wash hands with soap (BCT 18, “prompt guided practice”). This activity also proved to
others that some caregivers already had handwashing facilities and they were performing the
behaviour. Such role models explained to other caregivers how they managed to practice the
behaviour in their homes, addressing the factor “others’ behaviour” (BCT 9, “inform about

others’ behaviour”).

The fourth element of handwashing with soap behaviour involved provision of cues to action (i.e.
bracelets and bibs with handwashing messages) to act as a reminder to caregivers about
practicing the behaviour at all the four critical times of handwashing, targeting the factor

“remembering” (“use of memory aids and environmental prompts”, BCT 34).
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Figure 22: A tippy tap handwashing facility in use at one of the intervention households

The fifth activity involved encouraging the caregivers to make public pledge amongst themselves
and in front of other community members addressing the factor “others’ behaviour”. Making
public commitment to wash hands with soap demonstrated that others are already performing
the behaviour (“inform about others’ behaviour”, BCT 9). In addition, the caregivers made the
commitment by placing a plate with their hand print (Figure 23) on a noticeable place within their

household to show their friends/visitors about their commitment to the behaviour (“making
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public commitment”, BCT 10) which also acted as a reminder to the caregivers to practice the

behaviour (“use of memory aids and environmental prompts”, BCT 34).

Figure 23: Child caregivers printing their hands in a paper plate to show their commitment to

handwashing with soap. The printed paper also acted as a reminder to the caregivers to perform

the practice

Furthermore, to appreciate their adherence to the behaviour, caregivers were given a
handwashing certificate at the last cluster meeting which they could display within their
household, an indication of their commitment to the behaviour. The sixth activity related to
caregivers who sustained the behaviours being rewarded (rewards included soap, plates, cups,
basins, baskets and buckets), addressing the behaviour factor ‘costs and benefits’ (“use of
subsequent reward,” BCT 6).

During door-to-door follow-up household visits, the community coordinators and HSAs

reinforced the targeted behaviours that were discussed and demonstrated in the cluster
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meetings. Household visits allowed community coordinators to assess progress, helped to put
lessons into action, and provided support for any challenges that the households might have
been facing. Such discussions helped to strengthen trust and social capital among the community

members.

4.3.2 Food hygiene
The food hygiene component implemented specific food hygiene activities through eight cluster

meetings and seven household visits (i.e. two cluster meetings and two household visits per
month) (Table 8 and Table 9). Specifically, four behaviour components were promoted:

1. washing of kitchen utensils with soap,

2. keeping of the kitchen utensils in a safe (elevated) place

3. reheating of left-over food

4. child feeding by the caregiver.
Table 10 presents each food hygiene behaviour component with corresponding behaviour

factors identified from the RANAS model of behaviour change (Mosler & Contzen, 2016).
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Table 10: Food hygiene behaviour components and associated behaviour factors

No. Food hygiene behaviour components

Behaviour factors

1 Washing of kitchen utensils with soap

2 Keeping of the kitchen utensils in a

safe (elevated) place

“health knowledge”, “others’ behaviour”,

“confidence in performance” and

“remembering”

n”

“health knowledge,” “costs and benefits,

“others’ behaviour,” “confidence in

performance” and “remembering”

3 Reheating of left-over food

“feelings”, “others’ behaviour,” “personal

importance” and “confidence in performance”

4 Child feeding by the caregiver

“others’ behaviour”, “confidence in

performance” and “confidence in recovery”

The specific activities implemented to promote each behaviour of the food hygiene component

are highlighted below.

Washing of kitchen utensils with soap intervention activities

The first activity had a poster and a puzzle game exercise where caregivers were asked to put the

cards with different images in the recommended order that is followed when preparing

complementary food (i.e. porridge). The game and the poster addressed the factor “health

knowledge” through a discussion that highlighted the importance of washing utensils with soap

(“present facts”, BCT 1).
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The second activity targeted “confidence in performance” and “others’ behaviour” factors
through practical demonstrations of the effectiveness of using soap in removing germs from
utensils (“demonstrate and model behaviour”, BCT 17). Role models identified during household
visits discussed and encouraged others on how they managed to practice the behaviour (“inform

about others’ behaviour”, BCT 9 and “prompt to talk to others”, BCT 7) (Figure 24).

Figure 24: Role model demonstrating to fellow child caregivers how she sustains cleaning utensils

with soap at her household

The third activity was about encouraging the caregivers to make public commitment related to
washing utensils with soap addressing the factor “others’ behaviour”. Making public
commitment to wash utensils with soap showed that others are already performing the

behaviour (“inform about others’ behaviour”, BCT 9). In addition, the caregivers made the
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commitment by placing bunting that had washing utensils with soap messaging that was placed
within the household (e.g. on the sides of a dish rack) to show their friends/visitors about their
commitment to the behaviour (“making public commitment”, BCT 10). The bunting also acted as
a reminder to the caregivers to practice the behaviour (“use of memory aids and environmental

prompts”, BCT 34).

Keeping kitchen utensils on an elevated place

The first activity was a discussion among the caregivers about two types of poster illustrations
i.e. 1. Showing good storage of utensils inside and outside the house (i.e. utensils on a raised
place); 2. Showing poor storage of utensils inside and outside the house (i.e. utensils on the
floor/ground). The illustrations sparked a debate about hygienic storage of the utensils. It
encouraged the caregivers to talk to one another and provided knowledge (“present facts”, BCT
1 and “prompt to talk to others”, BCT 7). Thus, it addressed the behavioural factor ‘health

knowledge’.

The second activity was a practical demonstration about dish rack construction to raise the
confidence in performance (“provide infrastructure”, BCT 16). The community coordinators
guided the caregivers on how they can construct a dish rack with local resources and this was
reinforced during household visits (“prompt behavioural practice,” BCT 19) (Figure 25). Those
who already had dish racks encouraged others on the benefits and how they managed the

behaviour (“inform about others’ behaviour”, BCT 9). In addition, they discussed with their
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colleagues on how they dealt with relapses to poor habits (“prompt coping with relapse,” BCT

25).

The third activity addressed the ‘remembering’ factor where the caregivers placed bunting on
the wall with an image about keeping utensils on an elevated place (“use of memory aids and
environmental prompts”, BCT 34). In the fourth activity, caregivers made a public pledge by
signing a pledge card, committing themselves to always practice the targeted food hygiene
behaviours (“making public commitment”, BCT 10). In the fifth and final activity, caregivers who

sustained the behaviour were rewarded addressing behaviour factor ‘costs and benefits’ (“use of

subsequent reward,” BCT 6).

Figure 25: Household kitchen utensils dried on an elevated place (dish rack) in the intervention
area
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Reheating of left-over food intervention activities

The first activity was about a group discussion emphasizing on the positive feelings associated
with reheating of left-over food (“Describe feelings about performing and about consequences
of the behaviour”, BCT 8). Those who were already reheating their left-over food encouraged
others on the benefits and how they managed to perform the behaviour (“inform about others’
behaviour”, BCT 9). In addition, the role models discussed what motivated them to always reheat
their left over food and this included consequences of not performing the behaviour (“Prompt
anticipated regret”, BCT 12). With the use of poster illustrations, caregivers were encouraged on

how they can deal with challenges (e.g. inadequate firewood) that hindered them from reheating

left-over food (“confidence in performance” BCTs 18 and 22).

Figure 26: Child caregivers at cluster meeting practicing how they can prepare household food
hygienically
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Feeding of children by the caregiver intervention activities

With the use of role models, caregivers encouraged one another at cluster meetings that others
are already feeding their children (“inform about others’ behaviour”, BCT 9). In addition,
caregivers made a commitment in public to continue performing the behaviour (“prompt public
commitment,” BCT 10). In cluster meetings, caregivers practically demonstrated to one another
how they could achieve the behaviour which included concepts on how to deal with relapses

(“Confidence in performance,” BCTs 18 and 25).

4.4 Overall Process Design

Upon identification of the study sites (i.e. intervention and the control area), the study
participants were grouped into clusters within their study allocations. In total, there were 50
clusters (i.e. 40 and 10 in the intervention and control areas respectively); each cluster had a
range of 15 — 20 child caregivers. The 40 intervention clusters received the food hygiene
intervention and no intervention was delivered in the 10 control clusters. Child caregivers within
the same village formed a cluster. Child caregivers from neighboring villages formed a cluster if
one village had few women with children aged five years and below. As shown in Figure 27, 1180
households were eligible to participate in the study. However, 172 and 8 were excluded from the
study as they did not meet the inclusion criteria and declined to participate in the study
respectively. Section 4.5 highlights the selection criteria of the participating households. From
the remaining 1000 households, 800 and 200 households were allocated to an intervention and
control area respectively. At end line evaluation, the study established that 171 and 16

households were lost to follow up from the intervention and control groups respectively.

180



Behavioural outcomes were measured in 240 intervention households and 80 control

households.
Assessed for eligibility (n=1180)
Excluded (n=180)
Randomized (n=1000)
Allocation
Allocated to intervention Allocated to control
(n=800) (n=200)
Follow up
Lost to follow up (n=171) Lost to follow up (n=16)
Remaining (n=629) Remaining (n=184)
Analysis
Analyzed (n=240) Analyzed (n=80)

Figure 27: Flow diagram of the study

4.5 Intervention Evaluation Design

This was a Before and After Study with a Control (BAC) which included two surveys, one at
baseline, the other as a follow up, in rural Malawi from February 2017 to December 2018. The

study design comprised two arms: one was an intervention, while the other served as a control.
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The intervention arm received The Hygienic Family behaviour change intervention package,

whereas no intervention was implemented among the control households.

The study had 813 households (Treatment area n = 629; Control n = 184) who fully participated
in the intervention study. According to Cohen (Cohen, 1992, 2013), an alpha level of 0.05 and
small population effect size for analysis of variance (ANOVA) calculations require a sample size
of 393 respondents when comparing two groups. However, our study included 320 households
that were drawn from the recruited 813 households. Amongst the 320 households, 240
households were from the intervention area while 80 were from the control area. Selection of
the 320 households from the 813 households was conducted based on their availability and
interviewed at baseline and follow-up surveys as the study was designed to interview the same

respondents at both data collection points.

182



4.5.1 Inclusion and exclusion criteria
Table 11 presents criteria that were considered to include or exclude a household in the study.

Table 11: Criteria for the inclusion and exclusion of the study households

Criteria category | Description of criteria

Inclusion criteria | Household located in the intervention or control area, A household
located in the intervention or control area with a child aged between 4
and 90 weeks at the time of enrolment, A household with a functioning

latrine, A household within 500 m radius of a functional borehole

Exclusion criteria | A household not located in the intervention or control area, A household
located in the intervention or control area which had no child aged
between 4 and 90 weeks at the time of enrolment, Households in villages

where pre — testing was conducted.

4.5.2 Assessment of study outcomes
The primary outcome measure was the proportion of child caregivers who reported practicing all

the targeted behaviours, which was confirmed using structured observations and the hygiene
proxy measures that checked the WASH and food hygiene infrastructure (i.e. presence of a
handwashing facility, presence of soap and water at the handwashing facility, presence of water
and soap at the site where utensils were washed, and presence of a dish rack). The targeted
behaviours were: i) child caregivers practicing handwashing with soap before food preparation,
before feeding a child (or before eating in case of child self — feeding), after latrine use, and after
cleaning child’s bottom; ii) child caregivers washing kitchen utensils with soap before use; iii)
households that safely kept their kitchen utensils (i.e. kept utensils on an elevated place); iv)
households that reheated their left over food and; v) child caregivers who fed their children

complementary food.
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The primary outcome was measured using two data collection methods (i.e. observations and
household surveys) to measure the effectiveness of the intervention. The observation data was
necessary to confirm the key findings of the study that were measured through the RANAS model

based self — reported household surveys.

1. RANAS model based self — reported household surveys.

Face-to-face structured household surveys, based on the RANAS model, were conducted with all
participants to assess their self-reported handwashing and food hygiene practices. The
household surveys collected information about sociodemographic characteristics, food hygiene
behaviours, psycho-social factors underlying food hygiene behaviours, hygiene proxy measures,

and the recipient’s participation in the intervention.

Data collectors asked caregivers how often they washed utensils with soap, how often they kept
utensils on a raised place, how often they reheated left over food before consumption, how often
they fed their child main meals and how often they washed hands with soap at critical times.
Washing utensils with soap, keeping utensils on an elevated area, reheating left over food,
feeding the child main meals and handwashing with soap were dependent variables, whereas
behavioural factors of the RANAS model were independent variables. Questions were also asked
to caregivers to assess knowledge about diarrhoeal disease causation, signs, and preventive
measures. The ratio of correct answers from the caregivers to all possible answers formed the

health knowledge constructs. A single item was used to measure perceived severity, whereas
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perceived vulnerability of diarrhoea and other psychosocial factors were measured with multiple

items. Refer to Appendix 3: Sample of Household questionnaire based on the RANAS

model for a sample of the RANAS model based questionnaire.

2. Structured observations and hand hygiene audits

To support the reported data, direct observations were conducted in randomly selected
households in the control and intervention areas. The observations were conducted from 6 am
to 1pm continuously focusing on the targeted behaviours in 87 households (58 from the
intervention and 29 from the control) randomly selected from the 320 households that
participated in the RANAS model based household surveys (described above) in both groups. A

structured observation guide (checklist) and a hand hygiene audit form that was used to capture

the observed practices has been included in Appendix 1: Structured observation form and

Appendix 2: Hand hygiene audit observation form.

4.5.3 Statistical analysis for the primary outcome

Refer to Chapter — 5, section 5.5 and 5.6 (published articles) for more details on how data

related to the primary outcome of the study was analysed.

4.5.4 Quality control
Quality control was observed throughout development of data collection tools, as well as during

data collection and processing. To ensure reliability of the household structured interviews, the
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household questionnaire was developed based on the RANAS model (Mosler & Contzen, 2016).
The application of the RANAS model in the development of the household questionnaire was
discussed with local experts, that assessed the intelligibility of questions and the rating scales
involved. Structured household observations were conducted to ensure the validity of the self-
reported data collected through structured household questionnaire.

The author was directly involved in training and supervising the research assistants during data
collection. A team of five female observers (BSc holders in Social Sciences (n = 1) and
Environmental Health (n = 4)) were trained for five days to conduct checklist and structured
observations at baseline and follow up data collection points. Similarly, household surveys were
conducted by 10 well-trained BSc holders who were experienced research assistants. Both data
collection teams were fluent in the local language (Chichewa). In addition, the data collectors

were not involved in the intervention implementation.

Pretesting of the data collection tools (i.e. household questionnaire, observation forms and
hygiene proxy measure checklist) was conducted before data collection where the research team
identified and eliminated irrelevant questions, whereas key questions were further edited for
easy understanding. Debriefing sessions were conducted daily during data collection where
supervisors and enumerators cross-checked observation forms and questionnaires to ensure that
data were complete and consistent in reporting the actual practices. Use of the Open Data Kit
(ODK) software during data collection minimized the errors associated with data entry, since the

data was directly sent to the online server by the research assistants in the evening of each day
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of data collection. Importantly, being a cluster randomized trial, the possibility of confounding

was minimized.

During delivery of the intervention, both community coordinators and health workers (HSAs)
were supported and supervised by treatment arm coordinators to ensure the integrity and
fidelity of the content delivered. Each module of the intervention was preceded by a one-week
course of training for the community coordinators and HSAs. Completion of the module was also
followed up with a review exercise to evaluate the successes and challenges encountered, and

outline proposed changes in the content or delivery mechanisms.

4.5.5 Masking

With respect to the nature of the study, the intervention arm of the study knew that they were
receiving interventions that aimed at improving household food hygiene behaviours. Thus, it was
not possible to mask the study participants in the intervention group about the intervention they
were receiving. For the control group, since no intervention was delivered, the study participants
were not told about the intervention that was delivered to their counterparts in the intervention
area. Spill-over of intervention activities to the control group was minimized by spacing the
intervention group 20km away from the control area. To control for observation bias during
conduct of the observations, the observers informed the child caregivers that the purpose of the
observations were to learn about daily care of their children and not about WASH related
behaviours. In addition, the same team of observers was used during both data collection points

(i.e. baseline and follow up) and the team was not involved in any way during the design and
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implementation of the intervention. Similarly, a team of research assistants that collected
household data during baseline and follow up surveys had no connections to the intervention
implementation. Importantly, both data collection teams did not know which group was the

intervention and the control since this was not disclosed during the trainings.

4.5.6 Ethical approval of the study
Ethical approval for the formative research and the randomized cluster before and after trial with

a control was received from the University of Malawi’s College of Medicine Research Ethics

Committee (P.04/16/1935) (Appendix 5: Ethical approval from University of Malawi

College of Medicine to conduct the Food Hygiene Intervention Study). The study

was registered with the Pan African Clinical Trials Registry (PACTR201703002084166). The
research assistants explained the aims of the study to the members of the participating
households. Consent was then sought from the head of the households and child caregivers of

the targeted children. Prior to obtaining consent, potential participants were verbally given

information outlining the participant information sheet (Appendix 6: Participant Information

Sheet) and they were given the chance to ask questions and to discuss any issues. It was made

clear that participation in the study was voluntary and that consent to participate could be
withdrawn at any time. All data were collected in such a way as to maintain privacy and
confidentiality. Participants were given a household identification number that was used as the
only participant/household identifier. Any original audio and paper records including consent
forms were stored securely in locked cabinets. Only authorized members of the study team and

collaborators had access to the records.
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Chapter -5

Effectiveness of an intervention to improve
food hygiene behaviours among child
caregivers

5.1 Rationale

Chapter 5 provides the key behavioural research findings from the before and after trial with a

control (described in Chapter — 4). Firstly, the chapter highlights the context in which the

intervention was implemented, including the fidelity of implementation. This is followed by study
findings which examine the difference in observed practices between intervention and control
populations, how these correlated with self-reported behaviours and their relative influence on
study results. Finally, the chapter presents study results which examine the change in behaviours
and their associated behavioural factors among the child caregivers which mediated these
observed changes. It then summarizes key outcomes of the intervention implementation, and

their implications for future food hygiene programming in similar contexts.
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5.2 Implementation of the intervention

The intervention package presented in Chapter — 4 was delivered for a period of nine months

(February — October 2018) in the recruited intervention households in rural Chikwawa, Malawi.
The intervention was delivered by the community coordinators with support from the
community health workers (HSAs) and research project field coordinators (Figure 17). Cluster
meetings and household visits were the main channels of engagement and communication used
to deliver the intervention. As guided by the theoretical model of the RANAS Behaviour Change
Techniques (Mosler & Contzen, 2016), specific activities that were informing, attractive and
interesting were developed. The activities not only focused on increasing the child caregiver’s
knowledge, but also motivating them to appreciate the importance of adopting the targeted
behaviours. The intervention had a charming desire to be an ideal ‘hygienic family’ (Figure 15)
that should be admired by other households in the community. Such a family was being depicted
as being happy, with healthy children and living in a clean environment, all aspirations identified

in the formative research phase.

5.3 Implementation fidelity and dose

The study findings show that all planned activities were delivered by the end of the intervention
giving it 100% dose rate. Twenty-nine percent of cluster meetings and 8% of household visits
were rescheduled because of low attendance by caregivers and failure of community

coordinators to complete all the planned activities for the lesson. However, all planned cluster
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meetings, household visits, community volunteer trainings and supervisory visits were delivered
(by the end of the intervention) in the two intervention groups of the study.

The intervention team trained community coordinators before they (community coordinators)
could train caregivers. These trainings were practical, with community coordinators receiving
training as if they were caregivers, and then training others in the group to ensure they
understood the content and were able to deliver it competently. Community coordinators

received all the trainings that were planned.

Overall, good fidelity was achieved with all the activities being completed for the twelve planned
cluster meetings. However, challenges were met in the initial meetings. For example, some
activities set for cluster meetings were omitted, some clusters had challenges in finding a place
to hang posters during meetings and one meeting encountered a technical problem with the
public address system (PA System) that was being used for the delivery of a video on the
importance of hand washing. Nevertheless, these issues were addressed in subsequent cluster

meetings.

With regard to prompts and nudges used to support sustained behaviour change during the food
hygiene module, baby bibs, which were to be used as prompts for safe feeding and handwashing
practices, were distributed to caregivers later than planned, which affected the quality of the
intervention as some children were older and tried to remove them, or caregivers found that
they did not fit the children; hence were not used on a daily basis. Caregivers were also provided

with rubber bracelets with a message that reminded them to wash hands at critical times.
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However, a problem arose in households between the child caregiver (mother to the targeted
child) and their husband, as only one bracelet was provided and both felt they had a right to wear
it. This was an indication of positive acceptance of the bracelet at household level, but highlighted
the need for the intervention to be more inclusive to achieve whole family buy-in. Before the end
of the intervention implementation, it was noted that the handwashing message on the bracelet
had faded away. Nevertheless, caregivers indicated that they continued to wear the bracelet

which served as a reminder.

5.4 Reach of the intervention

Generally, the intervention was highly accepted by all stakeholders. Acceptability by study
participants (caregivers) was evidenced by presence of the bibs (85%), bunting (96%), bracelets
(71%), and promoted hygiene proxy measures (section 5.5 and 5.6) amongst the intervention
households. In addition, almost all (97%) targeted child caregivers were able to recall all the key
messages that were emphasized by the intervention. The intervention was designed to reach 800
participants but by the end of the intervention process evaluation found that there was a 18.7%
attrition rate. The primary reason for leaving the study was relocation of study participants from

the study area.

The average attendance values at cluster meetings gave an indication of the general participation
rates (Table 10). On average participation was at least 50% of the target number, though never
close to 100%, indicating that there were consistent absences throughout module delivery.

Generally, the child caregivers depended on subsistence farming for their income and this
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contributed to their absence in some of the cluster meetings when they went out farming.
However, this was addressed through deliberate repetition of cluster meetings to ensure that
the intervention reached out to all the study participants. In addition, there was reiteration of
key messages through subsequent cluster meetings and household visits. It is important that
future designs should be flexible in terms of scheduling of meetings with the community
members. For instance, project designs should not dictate fixed times when to meet the
community members, but rather it should be flexible depending on the availability of the
participants. Furthermore, there should be an opportunity to conduct more than one meeting

per session.

Overall, caregivers were exposed more to the intervention through household visits. For instance,
attendance for the handwashing with soap package was at 70% for households compared with
40.5% for cluster meetings. Similar observations were noted for the food safety and hygiene
package (Table 12). This could be attributed to the one to one nature of a visit versus a choice
and ability to attend a cluster meeting. In addition, people could be discouraged to attend the
cluster meetings if they thought someone would visit them at home for the same purpose. Thus,
it is recommendable that similar initiatives in future should have household visits supporting

cluster meetings to maximize reach of the intervention.

Table 12: Meeting attendance and Household visits

Intervention Total held Average % attended % attended all
package attendance none
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Cluster Handwashing 4 2.83 11.5% 40.5%
meetings
with Soap

(o]

Food Safety 4.94 14% 17%

and Hygiene

Household Handwashing 3 2.49 1.5% 70%

Visits with Soap
Food Safety
and Hygiene

~N

6.01 1% 41.5%

Being a ‘Hygienic Family’, the study targeted all household members including men/husbands.
For instance, men were invited to attend particular cluster meetings pertaining to their
traditional role as key decision makers (WASH inclusive) and provision of infrastructure at
household level. Specifically, men were invited to attend cluster meetings where they learned
how to construct a dish rack and handwashing facilities using locally available resources.
However, at the end of the study, low attendance was experienced from men since they were
present in only 35% of the expected cluster meetings. Reasons for low attendance were that men
felt out of place because the meetings were dominated by women, and being the main bread
winners in the homes, they were busy with farming, doing business and working. Nevertheless,
men fully participated whenever available at home during household follow ups conducted by
the community coordinators. It has been reported that men’s involvement in child care at
household level contradicts social norms about their role (Aubel, 2020); and sometimes their
involvement in child care has been associated with mockery (USAID, 2014). As reported
elsewhere (Malolo et al., 2020) absence of men in the cluster meetings empowered women to
have control over the resources to meet their WASH needs. Caregivers obtained skills and were

able to undertake traditionally male allocated tasks, such as construction of WASH facilities
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where men were not able to support. It is important that interventions should be carefully
designed to ensure that social norms discouraging men’s participation in community health

programmes are addressed properly.

Section 5.5 and 5.6 are articles published in peer reviewed journals and they present key findings

of the study in relation to the targeted food hygiene behaviours.
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Abstract: Few studies have attempted to measure the differences between self-reported and observed
food hygiene practioes in a household setting. We conducted a study to measure the level of agreement
between self-eported and observed food hy giene practices among child canegivers with children under
the age of five years in rural Malawi. Fifty-eight child caregivers from an intervention and 29 from a
control group were recruited into the study. At the end of a nine-month food hy giene mtervention,
household observations wen2 conducted followed by selfreported surveys. Cwverall, practices wene
found to be more frequently eported than observed in both groups. However, the difference between
self-reports and observed practices was minimal in the intervention companad to the control group.
The odds ratio results confirm that mome desirable prachices were observed in the intervention group
compared to the control group. Despite the effects of nactivity during observations, the study results
imply that the intervention group did not just improve their knowledge, but also translated the
messaging into better practice. Researchers and implementing agencies in water, sanitation and
hygiene and food hygiene sector should ensune that interventions are context-appropriate, and that
effective methods of observation ane used to confirm any meported effects of an intervention.

Keywords: food hygiene; direct observations; self-reported; Malawi

1. Intreduction

Globally, diarrhoeal diseases cause approximately 424,000 childhood deaths annually [1].
DMarrhoweal infections in low and middle income countries (LMIC) have been associated with 9% of
childhood mortality annually [2]. Importantly, 62 2% of diarrhoeal deaths in children under the age of
frve years in LMIC have been associated with poor waker quality, sanitation and hygiene, including the
consumption of contaminated food at the household level [3-5]. Frequent childhood diarrhoea has
been assodated with stunting, which leads to poor cognitive development in children and reduced
economic productivity in adulthood [6-5]. In Malawi, high rates of chronic malnutrition have led
to 37% of children aged 9-59 months being moderately or severely stunted [9]. In 2016, the Malawi
Demographic and Health Survey meported that 22% of children under the age of five had diarrhoea,
an increase from the 17.5% reported in 2000 [%,10]. Ineconomically challenged settings, childhood
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diarrhoea has been linked to various household factors such as faecal contamination of the household
environment, animal contact, ingestion of contaminated food and water [11-14].

Food alone has been suggested to be more important than water in the transmission of diarchoeal
pathogens in some low-income settings [4,15-17]. Supplementing breast milk with food, commonly
meferred to as complementary feeding, at about six months of age [15] has been strongly linked to
childhood diarrhoea, due to the foods” unhygienic preparation [11,19-21]. For instance, previous
msearch has eported poor storage of kitchen ukensils, storage of keft-over food under ambient/high
temperatune, lack of adéequate and/or running water, and contamination of the food preparation areas
by domestic animals [11,21,27] Research in rural Malawi showed that handwashing with soap at
critical times, use of clean utensils for serving food and reheating of left-over food ame uncommon,
and household water and utensils anz easily accessed by animals [23-25]. Paradoxically, interventions
to reduce childhood diarthoea have tended to foous on water, sanitation and handwashing practioes,
with little attention on food hygiene and safety at the household kevel [26]. Chald nuitntion programmes
have also emphasized exclusive breastieeding and micronutnent supplémentation, with little reference
to the associated food hygiene practioes that should be in place [27].

Despite meports indicating that food hygiene interventions have been effective in redudng
childhood diarchoea, there has been litthe effort to improve food hygene practices in rural household
settings of LMIC [2829]. As such, simple, scalable food hygiene behaviour change inkrventions
have been recommended [28,30-33], which aré based and expand on the World Health Organization’s
(WHO) five key prachices of safer food: keep clean; separate raw and cooked; cook thoroughly; keep
food at safe temperatures; and use safe water and raw matenals [34].

Childcare in rural household setting in low and middle income countries such as Malawi is mostly
done by women (also known as child caregivers) that include mothers, aunts and grandmothers
to the children [35,36]. The role of these child caregivers in the health of young children cannot be
underestimated since they bear the primary responsibility of deaming and feeding the children. Thus,
it is important that they adher to the WHO key safer food practices [34] to minimize the ingestion of
pathogens associated with food.

In determining the impact and uptake of improved food hygiene practioes, ome of the key
challenges is measuring change in practices, particularly taking into consideration the potential gap
betwoen weported and actual practices. As interventions invariably impart knowledge with the aim
of changing behaviour and associated prachices, the use of knowledge-based neporting assessments,
such as questionnaires, can be misleading if inberpreted to imply that the gaimed knowledge has
translated into practice. Similarly, as much as structured observations have been found to be effective
at moording actual practioes [37], they may be affected by the presence of an observer [38]. Although
both reported and observation methods have been used to measure food hygiene practioes, the level of
agreement between these methods in food hygene studies has not been explored i detanl [25,39,40].
Previous research conducted in Burkina Fazo, Bangladesh, the Democratic Republic of Congo and
the United States of America (USA) showed low levels of agreement between reported and observed
hand washing and sanitation practices [41-43]. It is important to note that those studies specifically
comparing reported and observed food hygiene practices have only been conducted in the USA [44 45],
the results of which ame not generally applicable to LMICs.

We conducted this study in rural Malawi to measune the level of agreement between the two
methods (Le., observations and inberviews) on food hygene including handw ashing practices at the
household kevel. Specifically, we measured the difference between reported and observed practices
for both an intervention and control population b validate if the inkervention group did not just
improve their knowledge, but had also translated the messaging into better practice. This study was
undertaken as part of the “Hygienic Family™ mesearch projct that aimed at improving complementary
food hygiene practices in rural households in Malaw [17,46,47]
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2. Materials and Methods

2.1 Study Area

The study was conducted in the rural areas of Chikwawa District, located in the southern region
of Malawi. With a population of 564,684 (of which 16% are under the age of 5 years) [45], the district is
divided into 12 traditional authornities (TAs), and this study was conducted in three TAs, Two TAs
servied as the intervention anea, while the other one served as a control. Selection of the participating
thmee TAs was completed in collaboration with the Health Department of Chikwawa District Councl.
Details of the selection criteria have been explained in our previous publications [46].

2.2, Study Population and Recruitment

The data used in this paper were collected as part of the end-line survey of a food hygiene
intervention [46] that was conducted from MNovember to December 2018 using structured observations
and household surveys that included spot checks of water, sanitation and hygiene proxy measurnes,
From the 820 households (Treatment area 1 = 629; Control 1 = 184) who fully participated in the
intervention study, including the end-line survey, 58 and 29 households were randomly selected for
structured observations in the intervention and control areas, respectively. Self-reported data for
this paper were drawn from the household intery iews of the same households whene the structuned
observations were conducted. Eligible households had a child under the age of 5 years at the time
of data collection, who had partidpated in the study as either an intervention or control household.
The main caregiver of the child was selected as a study participant from each sampled household.
The chuld’s mother (91%:) was most often identified as the main child canegiver.

2.3, Structured Observations and Household Interviews (Induding Houschold Spot Chedks)

At end-line evaluation, the structured observations wemne conducted within the vicinity of all
the sampled 87 households (both in the intervention and control areas). The observations wene
conducted by six trained femalke observers (Diploma and BSc holders in Community Development
{n = 1) or Environmental Health {1 = 5)); the observers wene not involied in the implementation of the
intervention and when training them, it was not disclosed as to which one was the intervention and
control area. Female observers wene chosen because childcare at community level in Malawi is mainly
undertaken by women and therefore female observers may gain acoess to personal information mone
easily than male ethnographers [49]. To minimize any potential observer effect during observations,
the caregivers were told that the purpose of the observations was to learmn about childcane without
specifying that the focus was on Water, Sanitation and Hygiene (WASH) and food hygiene practices.
Observations were conducted from 6 am. to 12 pom. because the formative research findings reveal
that the targeted practices wene most commonly practiced in the morning hours [24]. With six hours of
observation in a small household compound, the observers captuned the events of interest.

The practices of interest identified during the formative study wene: (1) handwashing with soap at
speafied cribical times (Le, before duld feeding/eating, before food preparation, after deaning child’s
bottom and after latrine use); (2) cdeaning utensils with soap; (3) safely storing utensils (Le., keeping
on an elevated place); (4) wheating keft-over food; and (5) feeding children by the caregiver [24,25].
The selected practices wene previously identified as critical to the improvement of WASH and food
hygiene practices at household level [23,30,3450-57]. A structured observation tool [53] guided the
development of the pre-coded, structured form that was used to capture all key practices of interest
(Supplementary Table 51). In addition, a hand hygene audit form (Supplementary Table 52) was used
to capture handwashing with soap practices. The audit form was structured to capture all handwashing
opportunities (including mepeated and missed opportunities) performed during the observation period.
Each observer conducted about 15 observations in 15 households and they wene supervised twice a
week by ome of the co-principal investigators of the study to ensure consistency in data collection whibe
maintaining data quality.
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Two weeks after conducting structured observations, a separate beam of enumerators (who wene
blinded to the treatment allocations) administered a structured questionnaire to the same households
to captume information about demographics, child health status, and socio-economic proxy measures,
In addition, the questionnaire collected self-reported data from the child caregivers on the same
variables (Le, targeted hy giene practioes) that were the focus of the structured observations. At the end
of the household inerviews, the enumerators conducted spot checks to record hygiene proxy measures
such as the presence of a latrine, handwashing facilities (including handwashing facility tvpe, the
availability of spap and water), dish racks, domesticated animals, and animal faeces. The interviews
werne conducted in Chichewa, the local language of the study area. All prachice-related questions
were in the format of a 5-point Likert scale, since the risk, athitude, norms, ability and self-regulation
(RAMNAS) [54] model of behaviour change was applied in formulating the questions. Example questions
are shown in Table 1.

Table 1. Likert scale questions for the targeted practices.

Practioes CDuestions Answer Format

Befom you feed your child food (e, porridgel bow 0
uﬁéndu}rmeadh}rﬁurhand.iwithumdwaﬂr? Saldam
After you defecate, how often do you wash your hands 5 P
with soap and water? Of
Hand . . Befone you prepans food, how often do yeu wash your
w g befone food peepar hands with soap and water? Very often
Hand washing after cleaning After cleaning child's bottom, how often do you wash
child’s bothom your hands with soap and water?
. . . . Efwe:,rmu.-be kitchen utenails, how uﬁndl.'r}rl.hl
Washing kitchen ulensils with soap wash them with soap and water?

Hand washing befone child feedingfeating

Hand washing after using the toilet

. . . Doyou keep your kitchen whensils on an Mot at all
Keeping kitchen utensils on el vated place elevated place? e
Reheating of left-over food Do you meheat keft over food befome being consumed?  Raphar
. ; . Do you feed your child main meals feg., unchand  Quite a Lot
Feeding of child by the caregiver P o Very miich

24 Statistion] Analysis

Observational and meported data were cleaned and analysed using Microsoft Excel (Microsoft
corporation, Redmond, WA, USA) and Statistical Package for Socal Sdences (SPSS), version 25.0 (SPS5
Inc., Chicago, IL, USA) mspectively. Self-reported practices wene compared with directly observed
practices by conducting odds ratio and Chi-square tests whene the confidence level and probability
value (p value) were calculated at 95% and <0.05, respectively. The selfreported practioe results wene
divided into the following four categores:

(1} Desirable reported and observed prachoes: these wene desirable self-reported food safety prachices
confirmed through direct observation;

(i) Undesirable eported and observed practices: these were undesirable practices observed and
then acknowledged through selfreport;

(iti} Desirable reported and not observed practices: these were self-reported desirable food safety
practices not confirmed through observation;

(iv] Undesirable mported and not observed practices: these were undesirable self-reported food
safety practioes unconfirmed through direct observation.

For the mported practices measured on the 5-point Likert scale, all responses falling at or below a
value of 3 wene considered non-performers of the prachoes and wene assigned a “no” esponse, whale

those responses at or above 4 wem performers of the practioes and were assignied “ves” mesponse.

Likewise, for the observed practices, participants who were observed as performing the desired
practices weme assigned a “yes” esponse, while those who were observed as not performing the
desired practioes were assigned a “no” msponse.
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2.5. Ethical Approval

The research ethics committee of the University of Malawi's College of Medicne reviewed and
approved the study protocol. The study was megistered with the Pan A frican Clinical Trials Registry in
March 2017 (PACTE20M703002084166). All the study procedures including 18sues about confidentiality
wene explained to the caregivers and written informed consent about themselves and that of their
children was obtained from them before being included in the study. Upon arrival at the household,
the normal rules of the community were followed, where the observer or interviewer greeted members
of the household and wene offered a place to sit, explained the purpose of the visit, and obtained
consent before commencing the observations or inberview.

3. Results

3.1 Demographic Characteristics

Demographic charackeristics of the sampled households in both the intervention and control areas
were broadly similar for the end line survey (Table 2). The majority of the ecruited households in
both intervention and control areas had pit latrines. However, more pit latrines and handwashing
facilities were found in the intervention anea companed to the comtrol group. The study established
that some households in the control area did not replace their latrines and handwashing faalities that
collapsed during the previous rainy season; however, households in the intervention area continued
maintaining their sanitary facilites during and after the rains. It was found that in both groups,
households maintained and increased availability of soap for varous household uses. Nevertheless,
there was no soap available on the handwashing facilities in the control area, while its presence was
high in the intervention anea (81%, 1= 47). The presence of animals around households was almost the
same n both groups. The mean mumber of people per household was 5.5 and 5.4 in the intervention
and control group, respectively, while the mean age of the child caregivers was 30.8 in the intervention
and 28.9 in the control group.

Table 1. Demographic characteristics of the study population.

Variable Intervention (N = 58) Control (N = 29)
Child caregiver is married 88% (n = 51) 0 (n = 26)
Child caregiver never attended formal education 28% (n = 16) 28% (n = 8)
Household living on <1.90 §/day B8% (n = 51) B3% (n=24)
Presence of animals at howsehold 65% (n = 38) 61% (n = 18)
Presence of soap at household 91% (n = 53) Bhin=24)
Presence of latrine at household 98% (n =57) T9% (n=23)
Presence of handw ashing facility at household 98% (n = 57) 14% (n = 4)
Soap on handwashing facility B1% (n = 47) 0% (n = 0)

3.2, Observed Hmdwashing Practice

For handw ashing with soap practice, the following pre-speafied cntical imes of handwashing
events had been identified as an opportunity to wash hands: before child feedingfeating, before food
preparation, after cleaning the child’s bottom, and after latrime use. At the end-line survey, the hand
hygiene observations revealed that the number of opportunities (opportunities wem considered as all
occasions when one was expected to wash hands with soap and water befone child feedingfeating;
befome food preparation; after cdeaning child’s bottom; and after latrine use. An opportunity was
megistered whether soap, water and handwashing facility were available or not) to wash hands at each
sampled household was 600 and 313 opportunities in the intervention and control area, iespectively, and
therefone, proportional to the study population. The results show that there were more opportunities
for handwashing ‘before preparing food” and ‘before child feeding/eating food” (Le., main meals and
snacks) in both the intervention and control groups (Table 3). However, few opportunities arose to
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wash hands with soap after ceaning a child’s bottom and after latrine use in both groups, which may
have been assocated with the ime of observation,

Table 3. Observed (seized and missed) handwashing opportunities.

Critical Time of Handwashing
Intervention (500 Opportunities)  Control {313 Opportuni tes) X2 Test {p-Value)
Before child feedingieating 447% (1 = 268) S546% (m=171) gl
Before food preparation A2 E% (n = 156) 35E% (m=112) msd1
After deaning child's bottom A7% (m=22) 1% (n=10) -
Afier latrine use A m=54) Gd%(n =20 -

3.3. Handwashing with Soap Practice at Critical Times

Az shown in Table 4, the odds ratio and 95% confidence intervals indicate significant differenaes
in instances of observed handwashing between the intervention and control groups. That is, the study
parhicipants in the intervention area were mone hkely to wash hands with soap dunng the four cntical
times of handwashing compared to those in the control anea.

Table 4 Ohserved hardwashing with soap practice at end-line.

- L Study Area .
Critical Times of Handwashing with Soap — ra— Ddds Ratio CI{95%)
Betfore child feedingleating 43.3% (n= 118 L% (n=1) 127 2208-5197.5
Betfore food preparation 47.3% (n=121) 0% in=13) ¥ 357-139
Afier deaning child's bothom TLEY in = 16) 10%: (n=1) v | 2745589
After latring uwe A26% in =23) Seim=1) 141 La-6107

N = number (numerator) of occasions the ﬂ'LI.d'_I.I’ participants wene obsarved washing hands with soap; the
denominator represents the opportunities one was expecied towash hands with soap during the specified critical
time of handwashing.

A majority (93.1%, 1 = 54) of the households in the intervention area had two handwashing
facilities positioned near the latrine (43.9%, n= 24) and cooking amea (56.1%, n = 30), which made
it easier for the child caregivers to wash their hands with soap in at critical imes. In contrast, one
household (3.4%) in the control anea had two handwashing facilities.

3.4 Frequencies of Observed and Reported Food Hygiene amd Handwashing Practices

Table 5 compames the frequencies of reported and observed food hygiene and handwashing
practices among the child caregivers in the mtervention and control area. In both groups, all practices
were found to be mome frequently reported than observed. The only exception to this was whene
children wene more frequently observed eating without a spoon than was reported in both groups.
The study noted almost simalar findings between self-reported and observed prachoes among the
intervention group for handwashing with soap after latrine use, handw ashing with soap befome food
preparation, child feeding/eating with hands, covering of keft-over food, keeping utensils in an elevated
place, and washing of utensils with soap. These results imply that the prachoes canegivers reported
corresponded with those observed. However, amongst the respondents in the control group, the child
caregivers over-ieported the practices. The excephions wene for children eating porridge without using
a spoon and for the feeding of children by the child caregivers (Table 5).

The study found over-reportimg of the following practioes in both groups handwashing with
soap after cleaning child’s bottom, handwashing with soap before child feedingfeating, and reheating
of keft-over food. However, those in the inbervention group over-reported these prachoes more than
the control group respondents (Table 5).
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Table 5. Observed and reported food hy giene and handwashing practices at end line survey.

Me Caomntrol Intervention
Pm:.r asures
Observed Reported Observed Reported
Hmwﬂmm 5% (n=1) B1% fn = 24) B6% (n=50)  96% {n=56)
Handw ashing with soap after _ _ _ _
cleaning child's b 8% (n = 2) &% (n = 20) B8% (n = 39) 91% (n = 53)
Handw ashing with soap before _ _ _ _
food preparation 10% n = 3) 1% = 12) 68% (n = 39) 3% (n = 48)
Handwashing with soap before _ _ _ _
i fosling/eating Fh(n=1) 61% [n = 35) 43% (n = 25) 95% [n = 55)
Child feeding with hands (not 39% (n = 11) 3% (n=7) % (n = 16) 19% (n = 11}
using spoon)
Child fed by camgiver 35% (n = 10) 18% (n = 5) 36% (n = 21) 15% (n = 10}
Left-over food reheated % (n = 8) B& (n = 25) 49% (n = 28) 90% (n = 53)
Left-over food coversd 52% {n = 15) TP (= 23 BI% (n = &) 93% (n = 54)
Keeping “”‘;ilfn':“ anelevated 7% (n = 2) 20%, {n = 8) BY%(n=48)  93%(n=>54)
Cleaning utensils with soap M% (n =T} 79% {n = 23) 7% (n = 44) 88% [n = 51)

Interry emtion group H= 58; control group i = 29.

3.5. Comparison of Observed and Self-Reported Food Hygiene Practices at Individual Leve in the Intervention
and Control Arei

The self-reported desirable food safety practioes not confirmed through observation (false positive)
wene highest amongst the control participants.  For instance, 83% (1 = 24) of the control study
participants compared to 199 (1 = 11) of the intervention participants eported, but were not observed,
washing hands with soap before food preparation (Table 6). There wene mome desirable self-reported
food safety prachoes confirmed through direct observation in the intervention compared to the control
group. For instance, 53% (1 = 31) of the study participants in the intervention area were observed
practicing (Le., washing utensils with soap) what they eported doing. In contrast, 24% (n = 7) of
participants from the control area wene observed practicing what they reported doing (Le., washing
utensils with soap). Furthermore, there wene mome observed and reported undesirable practices
amongst the partidpants in the control area compared to those in the intervention area. For example,
38% (n = 11) of the study participants in the control eported and were observed not washing hands
with soap after cleaning a child’s bottom but only 7% (1 = 4) of subjects from the intervention group
wene observed and reported not performing the same prachoe. Importantly, thene wene some desirable
practioes which the study participants wenz observed doing, which they did not self-report during the
household interviews. For instance, 22% (1 = 13) of the study participants in the intervention anca
wene observed feeding their children main meals (Le., breakfast and lunch). However, these study
participants did not report practicing this practice (Table 6).
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Table 6. Obsarved and salf-reported food hygiene and handwashing practices at end line.

Interv ention Area (M= 58) Controd Area (N = 29)
(Desirable (Undesirable (Dresirable (Undesirable (Desirable {Undesirable (Desirable (Undesirable
Reported and Re ported and Reporied and Reported and Reported and Reporied and Reported and Reported and
Observed) Observed) Mot Obseryed) Mot Observed) Observed) Observed) Mot Observed) Mot Observed)
w‘““""'ﬁ;:;ﬁ“" with  can (n=31) % n = 0) 45% (n = 26) % (n=1) Whin=T) 0% (n = 0) 69% fn = 20) 7% (n=2)
Eeep utensils on an _ e w _ PO _ _ o —
elevated place Tole(n=44) s fn =10} 17% fn =100 Thin=4) 14% (n=4) 17% (n=5) 5% fn=15) 17% (rn =5}
ed T akm=1y 10% fn = 6) 5% (n = 34) 0% (n = 0) T%(n=2) W% (n=3  79%m=2 3% (n=1)
Feedang of chaldren _ _ v e _ _ o - - -
by the camgiver % (n=124) 14% n = §) 2% fn = 13) 2% (n=13) 14% (n = 4) 8% (n = §) 52% fn = 15) 7% (n=12)
HW befose child _ e _ w f - - - - % (1=
feedingleating 3% (=19 I (n =0} 48% (n = 28) 19% (n=11) Ma(rn=0) 28% (n=8) 62% [ = 18) 1% (r = 3)
HW Before food e e _ _ _ _ _
pr o % (n=37) hin=1) 19% i =11) 16% (n = 9) Fz(r=0) 17% (n=5) 3% = 24) % (r=10)
HW After cleanang _ e e _ _ o _ _
child's bottom 53%(n=131) Thln=4) 8% (n = 22) Main=1) F(n=1) 3E%(n=11) 59% = 17) 0% (rn=0)
HW After latrine use  53% (n= 31) Win=2) 4%% (n = 25) 0% (n = 0) Iin=1) % n =12 5%, fn = 16} % (= 0)

Desirable reporied and obaerved practions these wen desirable self-mported food safety practioes confirmed through dimect observation; Undesirable reported and observed practicis these
wee undesirable practices observed and then ackniw ledged through self-weport; Desirable eported and not observed practices: these wene self-meported desirable food safety practices not
comifirmed through observation; Undesirable neported and not observed practices: these wene undesirable self-reported food safety practices unconfirmed through dinect observation.
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4, Discussion

This study compared observed and reported findings collected through structured observations
and household structured questionnaires regarding prachices associated with hand washing, cleaning
of ukensils with soap, safe storage of utensils (1e., on an elevaked place), mheating of keft-over food, and
feeding of children by the canegivers in the inkervention and control areas. The aim of the study was to
the assess validity of data collection methods (ie., observations and interviews) used in WASH and
food hygene research. With recent trials in WASH being criticized for their findings, which did not
establish a relationship between WASH interventions and diarrhoeal reduction/child growth [26,55],
ensuring that methods of assessment neflect actual practios 15 essential. Intervention studies need to be
cognizant of using methods that ane proven to be effective in promoting children’s health, and this
mquines an accurate understanding of whether the practioes have been put into action.

Similarly to previous work [41-43], this study found that participants in the intervention and
control groups over-reporied targeted practioes compared to those observed, demonstrating the effects
of social desirability bias. Thas finding implies that the study participants have hy gene knowledge
but tond to weport what is desirable, rather than the actual practices they perform. With this in mind,
errors associated with over-reporting should be comsidered when analysing data from self-reported
surveys [44]. Similar concerns must also be considered when interpreting observation-based mesults,
as participants may also change their practices if they know that they are being observed. In this study,
mesuls about undesirable self-reported food safety practioes which wene contradicked by the observation
of desirable practices on selected practices in both study groups indicate that the study participants
changed some of the practices due to the presence of the observer Conducting observations repeatedly
and not revealing the primary purpose of the observation visit have been suggested as possible
sohutions to address the observer effect [258,41,42]. A study in Burkina Faso confirmed the reliability of
mpeated observations in addressing the socal desirability bias assocated with self-reported WASH
practices [42].

Our study established that the targeted food hygiene and handwashing practices were mone
frequently observed and reported by the participants in the intervention group than in the control
group. This demonstrates that the intervention not only influenced the level of knowledge, but also
the targeted prachoes among the intervention parbcipants. Simalarly, a hagher level of food hy mene
and safety knowledge was measured in a food safety intervention campaign in Hartford, USA [56].
Mevertheless, the current study established a significant difference between what was reported and
observed in both study groups on handwashing with soap before child feeding and reheating of
keft-over food. The participants knew that it was important to wash hands with soap before feeding
their chaldren; however, this was not translated into prachos, since most of the tangeted chaldren wene
of an age to self-feed. Under such circumstances, the child caregivers should ensume that their children
wash hands with soap before eating. Simalarly, despite high know ledge on the importance of reheating
left-over food, in reality, challenges in accessing firew cod for cooking, and limited time might have
contributed to the poor performance of this practice.

In a food safety study conducted in Hartford, USA [44], the agreement of self-reported and
observed handwashing practice was low (33%). In our study, the agmement of desirable self-reporied
food safety practices confirmed through direct observation was higher in all the targeted practices
in the intervention group than the control group; there wene few undesirable reported and observed
practices amongst the intervention participants. A high level of agreement (89%) between self-reported
and observed practices was also noked by Kendal etal. [45] in a consumer food behaviour questionname
validation study. Dhared et al. [56] suggested that the high level of agreement between self-reported
and observed practices measured in the study by Kendal etal. [45] could be attnibuied to the participants”
previous exposure to food hy giene and safety interventions. Similarly, the high level of agmeements
between self-reported and observed practices in our intervention population may be explained by
the fact that parbapants improved their knowledge and skills through the programnme of activibes
and follow-ups [46]. In particular, the follow-up household visits made by the community volunteers
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motivated mspondents to practice the desired practices consistently to support habit formation.
The intervention was designed to be context-appropriate, which may have contrbuted to the change
in the targeted practices in the infervention group. Nevertheless, numerous desirable ieported and not
observed practioes amongst the control participants correspond with previous work [57] indicating
that child caregivers have high levels of WASH know ledge, but few an translated into practice.

The type of questions to the respondent has an influence on whether the respondents
over-report [42].  Likert scale questions, previously applied in other mesearch [58] to measure
psvchological constructs, were used in this study to improve the understanding of the questions by the
study participants. The Likert scale-based questionnaire provided a range of possible answers (five
options) for the study participants to choose their specific msponses relevant to the questions rather
than if the “yes™ or “no” type of esponses wene used.

Although this study demonstrated over-reporting, the observation of the targeted handwashing
and food hygiene practices might have influenced how the study participants behaved due to the
presence of the observer [37]. To address this problem, the study participants were told that the purpose
of the observations was to kearn about daily care of their young children. In addition, the observations
wene conducted for 6 h per household per day, as an extended duration has been associated with
mduced reactivity [539]. In our study, observations were not conducted repeatedly per household
due to resource (cost and time) constraints. Similar studies in future should consider conducting
the observations repeatedly since this has been proven to stiengthen the validity and reliability of
observations as a data collection method [42]. Such observation studies could also include more
than one observer per session to allow all practioes to be fully captured for inter-observer analysis.
However, the context in which observations take place should be considered to ensume that conducting
observations mpeatedly with the presence of additional observers in a small space will not kead
to a higher kevel of social desirability bias. The study population was restricted to 87 households
in rural Malawi, which is not statistically representative of rural Malawian households., However,
this research provides important information about the validity of the information provided by the
study participants, which is necessary to determine the effectiveness of an intervention in changing the
targeted practioes.

This mesearch has established that the study participants in the intervention area wene more
likely to wash hands with soap at the targeted critical imes of handwashing compared to their
counterparts in the control group. Increasing the presence of handwashing facilities in the intervention
area was melated to the increase in performance of the desired handwashing practioe. Encouraging
the household participants in the intervention area to install a handwashing facility within the
cooking anra promoted handwashing before food preparation, an activity rarely performed before
the implementation of the intervention [25]. Previous msearch demonstrated that the presence of
handwashing facilities encouraged handwashing practioe among community members in Ethiopia [60].
Living in an economically challenged environment might have contributed to the failure of the
participating households to practice some of the desired practices (e.g, child eating using spoon).
The study established that the majority of the sample population had a low level of education and lived
in abject poverty (Le., below World Bank's extreme poverty line of USD 1.90 a day [61]), a situation
that demands context-specific health promotion approaches to encourage desined WASH and food
hygmene practices.

5. Conclusions

Our study adds to the evidenoe that community members have a high level of WASH-related
knowledge, but that the knowledge is ramly translated into practice.  The development and
implementation of this context appropriate intervention for hygene related practices led to a higher
kevel of agreement self-reported and observed practices within the intervention population. Although
there may be still the effect of neactivity during observations, this result implies the intervention group
did not justimprove their knowledge, butalso translated the messaging into better practice. Researchers
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and implementing agencies in WASH and food hygene sector should ensure that interventions are
context-appropriate, and that effective methods of observation ame used to confirm any reported effects
of an intervention.

Supplementary Materials: The following are available online at httpy)www mdpi.com/1660-460117/12/44095/51,
Table 51: Household structured observation form, Table 52: Hand washing awdit form.
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Improving Complementary Food Hygiene Behaviors Using the Risk, Attitude, Norms, Ability, and

Self-Regulation Approach in Rural Malawi
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Abstract. The study evaluated the effectiveness of an intervention to improve complementary food hygiene behaviors
among child caregivers in rural Malawi. Formative research and intervention development was grounded in the risk,
attitude, norms, ability, and self-regulation (RANAS) model and targeted washing hands and kitchen utensils with soap,
safe utensil storage, reheating of leftover food, and feeding of children by caregivers. Longitudinal research was applied at
baseline and follow-up surveys among 320 caregivers. Determinants of selected behaviors were found, and interventions
were developed based on the behavior change techniques aligned with these determinants in the RANAS model. The
intervention was delivered over 9 months through group (cluster) meetings and household visits and included demon-
strations, games, rewards, and songs. We randomly assigned villages to the control or intervention group. Follow-up
results indicated a significant increase in three targeted behaviors (washing kitchen utensils with soap, safe utensil
storage, and handwashing with soap) among intervention recipients. Several psychosocial factors differed significantly
between the intervention and control groups. Mediation results showed that the intervention had a significant effect on
these three targeted behaviors. For handwashing, feelings, others’ behavior in the household, and remembering; for
washing kitchen utensils, others’ behavior in the household and difficulty to get enough soap; for safe utensils storage,
others’ behavior in the village and remembering mediated the effect of the intervention on the targeted behaviors. The
study demonstrated that targeting food hygiene behaviors with a theory-driven behavior change approach using psy-

chosocial factors can improve the behavior of child caregivers in rural Malawi.

INTRODUCTION

Globally, diarrheal diseases are the second leading cause
of deaths after acute respiratory infections among children
younger than 5 years, with approximately 424, 000 deaths
annually.1 Contaminated water, food, and hands have been
associated with diarrhea causation in children.?™ Annually,
contaminated food alone contributes to 550 million cases of
diarrhea, with 230,000 deaths worldwide.® Furthermore, it is
estimated that 125,000 deaths occur annually among chil-
dren younger than 5 years in low- and middle-income
countries (LMICs) resulting from the burden of food-borne
diseases.®

Complementary food hygiene practices have been linked to
diarrhea among children in low-income settings.®” This has
been related to unhygienic food preparation and storage en-
vironments such as the method of washing utensils,® use of
contaminated utensils,® poor storage of food (temperature
and covering) and utensils,'®'" presence of animals in food
preparation and storage areas,'? and lack of handwashing at
critical times, for example, before food preparation and child
feeding."®"® Post-cooking activities (e.g., usage of utensils,
handwashing, and storage of food) were identified as the main
critical areas to potentially control food contamination in rural
Malawi."®'”

Despite the significant burden of food-borne diseases in
LMICs, little effort has been made to understand and improve
food hygiene practices in rural household settings. Such an
understanding is important for the promotion of child health
programs (e.g., nutrition programs) because complementary

*Address correspondence to Kondwani Chidziwisano, Department
of Environmental Health and WASHTED Centre, Polytechnic, Univer-
sity of Malawi, P/Bag 303, Chichiri, Blantyre 3, Malawi. E-mail:
kchidziwisano@poly.ac.mw

1104

feeding, water, sanitation, and hygiene (WASH) have been
associated with high risk of growth failure.'®2" Despite this,
there has been little emphasis on food hygiene in nutrition or
child health programming.2? Previous research studies have
focused on measuring microbial contamination in food with
little attention to the development of context-appropriate food
hygiene behavior change interventions.'®'72%26 Those
which developed and tested food hygiene behavior change
interventions'®2"2° focused on increasing the level of
knowledge as well as provision of WASH infrastructure and
did not address the psychosocial determinants integral to the
performance of a behavior.

To bring about a behavior change, psychosocial factors that
determine a behavior should be explored to understand why
people perform particular health behaviors. Such an assessment
provides the basis for the development of subsequent effective
behavior change interventions.3>®" The risk, attitude, norms,
ability, and self-regulation (RANAS) model of the behavior
change provides detailed psychosocial block factors from a di-
verse range of psychological theories.®* Risk factors include
the level of understanding and awareness of the person’s vul-
nerability and severity of diseases. It also incorporates health
knowledge about disease transmission, prevention options, and
personal consequences. Attitudinal factors relate to one’s as-
sessment of the beliefs about costs and benefits of a particular
behavior and feelings associated with the behavior. Norm factors
present the perception of what behavior is performed in society,
describing how family and community members, including
leaders, approve or disapprove a particular behavior. Ability
factors describe an individual’s capacity to practice a particular
behavior, which includes its uptake, maintenance, and recovery
from drawbacks. Finally, self-regulation factors describe one’s
plan on how to maintain a behavior, and it includes how to ad-
dress barriers to the implementation of the behavior.
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IMPROVING FOOD HYGIENE BEHAVIORS USING THE RANAS APPROACH

The RANAS model has been applied successfully to de-
termine behavioral factors as well as to promote water treat-
ment, sanitation, and handwashing practices in LMICs 3336
Importantly, we used the RANAS model for the first time to
identify and inform an intervention centered on the psycho-
social factors influencing complementary food hygiene be-
haviors in rural Malawi.*"%®

The present study. The first aim of this study was to
demonstrate the effectiveness of an evidence-based in-
tervention on complementary food hygiene behaviors, such
as handwashing with soap, washing kitchen utensils with
soap, keeping kitchen utensils in a safe (elevated) place,
reheating of leftover food, and child feeding by the caregivers.
The second aim of the study was to reveal the underlying
mechanisms of the behavior change using a theory-based
approach and mediation analysis method. This provides in-
formation on the most effective elements of the behavior
change intervention when addressing complementary food
hygiene behaviors.

We addressed the following research questions in our
study:

1. Did target behaviors change because of the intervention?

2. Which psychosocial factors changed between intervention
and the control group, and how did these vary?

3. Which psychosocial factors changed because of the in-
tervention and, therefore, mediated the change in behavior?

MATERIALS AND METHODS

Study area and design. The longitudinal study included
two surveys at baseline and follow-up in rural Malawi between
February 2017 and December 2018. The evidence-based in-
tervention package was implemented from February until
October 2018. The study design comprised two arms: one
was an intervention arm, while the other served as a control.
The intervention amm received the “hygienic family” behavior
change intervention package, whereas no intervention was
implemented among the control households. The study was
conducted in Chikwawa district, which is located in the
southern region of Malawi. With a population of 564,684 (of
which 16% are younger than 5 years),” the district is divided
into 12 traditional authorities (TAs). This study was conducted
in three TAs. Generally, households were made of mud walls
(59%), thatch roof (77.1%), and had domesticated animals
(61%). Separate kitchens were rare (43%) in the area with the
majority of food preparation, including cooking, taking place in
the household yard. Similar to other districts in Malawi, fire
wood is the main source of energy for cooking in rural Chik-
wawa (90-95%).4°*" According to Cohen,*>3 an alpha level
of 0.05 and small population effect size for analysis of variance
(ANOVA) calculations require a sample size of 393 respon-
dents when comparing two groups. However, our study in-
cluded 320 respondents (i.e., 240 households in the
intervention area and 80 households from the control area)
who were available at baseline and follow-up surveys as
the study was designed to interview the same respondents at
both data collection points. The inclusion criteria for a
household to be part of the study required that it should be
located in the intervention or control area, had a functioning
latrine, and resided within a 500-m radius of a functioning
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borehole to ensure that there were no significant variations
in access to water or sanitation infrastructure. In addition, el-
igible households had a child aged between 4 and 90 weeks at
the time of enroliment to ensure that children were not neo-
nates and that all children would be youngerthan 60 months at
the end of the intervention period. The age of children was
verified, where possible, through birth and/or immunization
records supplied by the caregiver and cross-checked by
community health workers (health surveillance assistants
[HSA]). The main caregiver of the child was selected as a study
participant from each household.

Data collection procedure. A team of 10 enumerators
were recruited and trained for 1 week before data collection.
The enumerators were trained on study goals, practiced in-
terview techniques, and translated the questionnaire into a
local language (Chichewa). The training also included prin-
ciples of human research subjects which ensured that hu-
man dignity, integrity, self-determination, rights, and
confidentiality were safeguarded during the data collection
process. One of the co-principalinvestigators supervised the
data collection in the field throughout the baseline and
follow-up surveys.

Measures. Face-to-face structured interviews, based on
the RANAS model, were conducted with all participants to
assess their self-reported handwashing and food hygiene
practices. The gquestionnaire collected information about
sociodemographic characteristics, food hygiene behav-
iors, psychosocial factors underying food hygiene behav-
iors, hygiene proxy measures, and the recipient's
participation in the intervention (Table 1, Supplemental
Annexes 1-3).

Behavior change intervention package. Development of
the intervention was derived from the formative research study
conducted between February and July 2017 among 323 child
caregivers in villages near and with similar characteristics to
the study villages.>”*** The formative study identified different
psychosocial factors for the targeted food hygiene behaviors
to be included in an intervention. Thus, the intervention
implemented different activities to address specific behavioral
factors for each intervention package to facilitate improve-
ment in targeted behaviors.

The complementary food hygiene behavior change in-
tervention package that was implemented under the concept of
“Hygienic Family” used cluster meetings and door-to-door
household visits on alternating weeks, as the main communi-
cation channels® because they have been proven to be effec-
tive in changing health behaviors.*>™*" The concept of “Hygienic
Family” aimed to promote the performance of the targeted be-
haviors by all family members. The interventions were facilitated
by female community volunteers with support from govemment
community heatth workers and Sanitation and Hygiene Applied
Research for Equity (SHARE) project intervention staff. The
community volunteers were trained for 2 days before imple-
menting specific behavior change interventions in the cluster
meetings. During door-to-door follow-up household visits, the
community volunteers and HSAs reinforced the targeted be-
haviors that were discussed and demonstrated in the cluster
meetings. Sanitation and Hygiene Applied Research for Equity
project staff, who trained the community volunteers, conducted
regular monitoring visits during cluster meetings and household
follow-ups. Quarterly feedback meetings were conducted with
community volunteers and HSAs to report on their performance,
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TasLe1
Questions on targeted behaviors

Behaviors

Items:

Answer format

Handwashing before eating main meals
(e.g., lunch)

Handwashing after using the toilet

Handwashing before food preparation

Handwashing before eating snacks

Handwashing after cleaning child's
bottom

Washing kitchen utensils with soap

Keeping kitchen utensils on an elevated
place

Reheating of leftover food

Feeding of child by the caregiver

Before you feed your child main meals
(e.g., lunch), how often do you wash
your hands with soap and water?

Before your child takes main meals (e.g.,
lunch), how often does he/she wash
hands with soap and water? (askedin
case of child self-feeding)

After you defecate, how often do you
wash your hands with soap and water?

Before you prepare food, how often do
you wash your hands with soap and
water?

Before you feed your child snacks, how
often do you wash your hands with
soap and water?

Before your child eats snacks, how often
does he/she wash hands with soap and
water? (asked in case of child self-
feeding)

After cleaning child’s bottom, how often
do you wash your hands with soap and
water?

Before you usekitchen utensils, howoften
do you wash them with soap and
water?

Do you keep your kitchen utensils on an
elevated place?

Do you reheat leftover food before being
consumed?

Do you feed your child main meals (e.g.,
lunch and breakfast)?

(Almost) at no time—{almost) each time
(5-point rating scale)

(Almost) at no time—{almost) each time
(5-point rating scale)

Mot at all-very much (5-point rating scale)
Mot at all-very much (5-point rating scale)

Not at all-very much (5-point rating scale)

Response scales: 5-pointrating scale (from "[aimost] at no time” to “[almost] each time™; from "not at all” to "very much™).

discuss lessons learned, and brainstorm solutions for any en-
countered challenges.

Implementation of the food hygiene package was con-
ducted through two components, which included 1)
handwashing with soap, where activities related to hand-
washing with soap were promoted through four cluster
meetings and three household visits. The cluster meetings
and household visits focused on the identified key hand-
washing behavior factors such as vulnerability, heafth knowi-
edge, feelings, beliefs about costs and benefits, confidence in
performance (provide infrastructure), others’ behavior, and re-
membering, which incorporated behavior change techniques
(BCTs) of the RANAS model.*®2) The food hygiene component
implemented specific food hygiene activities through eight
cluster meetings and seven household visits. Specifically, focal
components were washing of kitchen utensils with soap,
keeping the kitchen utensils in a safe (elevated) place, reheating
of leftover food, and child feeding by the caregiver. For washing
utensils with soap, the following behavior factors were in-
cluded: health knowledge, others’ behavior, confidence in
performance, and remembering. Keeping utensils in a safe
place focused on health knowledge, costs and benefits, others’
behavior, confidence in performance, and remembering fac-
tors. Reheating of left-over food targeted behavior factors
about feelings, others’ behavior, personal importance, and
confidence in performance, whereas feeding of the child by the
caregiver included others’ behavior, confidence in perfor-
mance, and confidence in recovery. In total, these components
of the intervention were implemented through 12 cluster
meetings and 10 household visits. The cluster meetings took

place at communal meeting places (e.g., church and village
chief's meeting ground) within targeted villages. Design of the
intervention package was developed by SHARE project staff
with support from the Department of Environmental Social
Sciences at Eawag (Swiss Federal Institute of Aquatic Science
and Technology) and the SHARE research advisory group that
comprised sanitation and hygiene experts in Malawi. Training
manuals are available on request, and description of the in-
tervention package has been published elsewhere®® and briefly
described in Supplemental Annex 4.

Ethics. Ethical approval for this study was received from the
College of Medicine Research Ethics Committee (P.04/16/
1935). The study was registered with the Pan-African Clinical
Trials Registry (PACTR201703002084166). Written consent
was received from all households willing to participate before
allocation of a household identification number and associ-
ated barcode.

Statistical analysis of data. The statistical analysis of data
was performed using IBM SPSS 23 Statistics software (IBM
Corp., Amonk, NY), and the PROCESS macro for SPSS.*°
Frequency analysis, ANOVAs, and t-test analysis methods
were applied to answer our first and second research ques-
tions. The differences between baseline and follow-up data,
and between the intervention and control groups were cal-
culated for the targeted behaviors and the underlying psy-
chosocial factors. Comparing the data from the baseline and
follow-up surveys, and control and intervention groups
revealed significant changes in targeted behaviors and
changes in psychosocial factors. Mediation models were used
to uncover underying mechanisms and effects of an
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intervention on changes in target behaviors. Therefore, we
computed a multiple mediation model using the PROCESS
macro*® to answer our third research question. Only psychoso-
cial factors with significant differences between the control and
intervention groups were included in three separate multiple
mediation models for each targeted behavior. We included in-
tervention design (1 = intervention, 0 = control) as a predictor,
changes in psychosocial factors as mediators, and changes in
target behaviors as outcomes. The specific indirect (a’b), direct
(c'), and total effects (c) of the predictor on outcomes were
calculated.

RESULTS

Characteristics of the study population. The analysis of
respondent characteristics (N = 320) revealed that all partici-
pating caregivers were women, and the average household
size was 5.30 (SD = 1.87). The majority of the caregivers were
married (88%), and their average age was 28.6 years (SD =
8.6). Most participants (69.9%) had attended primary educa-
tion, whereas 21.6% had not attended any formal education.
All participating households had a child younger than 5 years
whose average age was 32.1 months (SD = 6.1).

The monthly income of the respondents in Malawi Kwacha
(MK) (1 USD=740 MKW) varied greatly. |t ranged from MKO to
MK9,999 among 34.1%, MK10,000 to MK19,999 among
24.1%, MK20,000 to MK29,999 among 18.4%, MK30,000 to
MK39,999 among 14.4%, MK40,000 to MK49,000 among
5% ,and over MK50,000 among 4.1%. The wealth index of the
respondents included ownership of TV (2.2%), mobile phone
(45.3%), electricity (4.4%), unning water (1.3%), and bicycle
(48.1%). The availability of soap in the households was ob-
served in 86% of the households, and 73.1% of the respon-
dents owned a faiming area.

Changes to targeted behaviors. To answer our first re-
search question, did target the behavior change because of
the intervention, we compared differences in targeted be-
haviors between the intervention and control groups between
baseline and follow-up surveys. As shown in Table 2, fre-
guency analysis methods, t-tests, and ANOVAs were applied
to answer the first question.

The statistical analysis, using t-test mean comparison,
revealed significant differences in handwashing with soap,
washingkitchen utensils with soap, keeping kitchen utensilsin
a safe place, and reheating of leftover food at the follow-up in
the intervention group. However, there was a slight decrease
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in feeding children by the caregivers in the intervention group
(Table 2). At the follow-up, a significant decrease in keeping
kitchen utensils in a safe place was found in the control group.
In addition, reheating of leftover food and feeding of children
by the caregivers increased considerably among the control
group. Nevertheless, there were no significant differences
between baseline and follow-up in the control group for the
handwashing with soap at key times and in washing kitchen
utensils with soap. The ANOVA results showed a significant
difference in differences between the intervention and control
groups at follow-up in all the five targeted behaviors: hand-
washing with soap at key times, washing kitchen utensils with
soap, keeping kitchen utensils in a safe place, reheating of left-
overfood, and feeding of children by the caregivers. However,
the results for reheating of leftover food and feeding children
by the caregivers changed significantly among the control
group. As such, these two behaviors were not influenced by
the intervention. Hence, only the other three significant tar-
geted behaviors (i.e., handwashing with soap, washing
kitchen utensils with soap, and keeping kitchen utensils in a
safe place) were included for further analysis.

Changes to the proxy measures about the targeted
behaviors. Statistical analysis (chi-square) revealed signifi-
cant differences (P = 0.000) in differences between the in-
tervention and control groups between baseline and follow-
up surveys in all observed hygiene proxy factors: the pres-
ence of a handwashing facility (HWF), presence of soap and
water at the HWF, presence of water and soap at the site
where utensils were washed, and presence of a dish rack
(Table 3). The presence of handwashing facilities and dish
racks was observed in 95% and 96% of the participating
householdsin the intervention group, respectively, at the end
line compared with baseline (43% and 29%, respectively).
And, 65% of the intervention households were observed to
have water and soap at the dish-washing location, and 77%
of the handwashing facilities had both soap and water. This
indicated an increase from 31% to 20%, respectively, from
what was observed at baseline. However, no significant
changes were observed in the control group. Thus, the proxy
measures conducted at baseline and follow-up surveys
supported what was reported about the change in hand-
washing and utensil management behaviors among child
caregivers in the intervention area.

Changes in psychosocial factors underpinning behaviors
such as handwashing with soap, washing kitchen utensils
with soap, and keeping kitchen utensils in a safe place. To

TapLe 2
Changes to target behaviors
Gontrol group (N = 80) Intervention group (V = 240) Intervention vs. control
M (SD)diff. of M (SD) diff. of Analysis of variance:
Behavioral factors M (SD) BL M (SD)F mean t-test M (SD) BL M (SD)F mean i-test diff. of mean P-value

Handwashing with scap 2.98(1.21) 2.96 (1.00) -0.02 (1.39) 2.91(1.22) 4.41 (0.66) 1.49 (1.39)™ 0.000

at critical times
Washing kitchen utensils 3.84 (1.34) 3.84 (1.08) 0.00 (1.57) 3.31 (1.46) 4.58 (0.68) 1.27 (1.64y™ 0.000

with soap
Keeping kitchen utensils 2.85(1.98) 2.23(1.74) -0.63 (2.48) 2.08 (1.62) 4.57 (0.91) 2.49 (1.74)™ 0.000

on an elevated place
Reheating of leftover food 3.30(1.31) 4.73 (0.67) 1.43 (1.47)™ 3.74(1.19) 4.67 (0.70) 0.93 (1.34)™ 0.005
Feeding of child by the 2.33(1.41) 2.83(1.71) 0.50 (2.00) 2.97 (1.46) 2.71(1.711) -0.26 (2.28) 0.008

caregiver

BL = baseling; F = follow-up; diff = difference; M= mean; SD = standard deviation.

*P=0.05," P=0.01, " P<0.001. Handwashing with soap at keytimes combined factors such as before eating, after using the toilet, after changing babynapkin, before preparing food, and before

eating snack/fruit.
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TaLE3
Changes in proxy measures

Control (N = 79) Intervention (V = 237) Intervention vs. control
Proxy measures BL, % (n) F, % 1) Diff., % () BL, % (n) F,% (n) Diff., % (n) Chi-square: diff. P-value
Presence of a HWF 51(40) 35 (28) -16 (-12) 43 (102) 95 (225) 52 (123) 0.000
Presence of soap and 24(19) 18 (14) -6 (-5) 20 (47) 77 (182) 57 (135) 0.000
water at the HWF
Presence of soap and 28(22) 24(19) -4 (-3) 31(73) 65 (154) 34 (81) 0.000
water at the utensil-
washing location
Presence of a dish rack 39(31) 26 (21) -13(-10) 29 (69) 96 (228) 67 (159) 0.000

BL = baseling; F = follow-up; diff = difference; HWF = handwashing facility.
*P<005 " P<0.01, "™ P=< 0,001

answer our second research question, which psychosocial
factors changed between the intervention and control
groups, and how did these vary, we compared the differ-
ences in psychosocial factors underlying handwashing
with soap, washing kitchen utensils with soap, and keeping
kitchen utensils in a safe place between the intervention and
control groups at baseline and follow-up surveys. We used
frequency, t-test, and ANOVA mean comparison analysis
methods (Tables 4-6).

Changes in psychosocial factors underlying handwashing
identified 10 factors with significant differences between the
control and intervention groups. Analysis of variance revealed
feelings, others’ behavior in the household, others’ behaviorin
the village, others’ approval, confidence in performance, dif-
ficulty to get enough soap for handwashing, distance as a
barrier, remembering (pay attention), remembering (forgetting
last 24 hours), and commitment as significant factors for the

handwashing with soap behavior (Table 4). These significant
factors were included in the mediation model as mediators.

The results for changes in psychosocial factors underlying
washing kitchen utensils with soap revealed eight factors
with a significant difference in differences between the
control and intervention groups. As shownin Table 5, ANOVA
revealed the following significant factors: others’ behaviorin
the household, others’ behavior in the village, confidence in
performance, difficulty to get enough water, difficulty to get
enough soap, confidence in performance (recovery), re-
membering (pay attention), and commitment. Again, these
changes in psychosocial factors were included for further
mediation analysis.

For keeping kitchen utensils in asafe place, 10 factors were
identified with a significant difference in differences between
the control and intervention groups at the follow-up. Accord-
ing to ANOVA results, behavioral factors such as others’

TaBLE4
Differences in changesin risk, attitude, norms, ability, and self-regulation psychosocial factors explaining handwashing with soap between control

and intervention groups

Control group (N =80)

Intervention vs.

Intervention group (N = 240) confrol group

M (SD) diff. of M (SD) diff. of  Analysis of variance:
Factor group Behavioral factors M (SD) BL M (SD} F mean t-test M (SD) BL M (SD)F mean t-test diff. of mean P-value
Risk factors Vulnerability 1.68 (0.47) 3.24(1.71) 1.56(1.78) 1.75(0.43) 2.84(1.86) 1.09(1.93) 0.054
Severity 469 (0.8) 4.88(0.43) 0.19(0.8) 4.52(1.09) 4.85(0.55) 0.33(1.19) 0.337
Health knowledge 7.13 (2.32) 7.38(1.85) 0.25(2.88) 7.52(262) 7.85(2.01) 0.33(3.47) 0.846
Attitude factors Belief: effort 1.11(0.64) 1.13(0.51) 0.02(0.77) 1.15(066) 1.12(0.51) -0.03(0.85) 0.669
Belief: time consuming 1.08 (0.47) 1.14(0.47) 0.06(0.66) 1.13(0.58 1.12(0.56) -0.01(0.83) 0.462
Belief: expensive 1.84 (1.44) 1.98(1.49) 0.14(21) 1.73(1.35 158(1.09) -0.15(1.83) 0.228
Belief: certain prevention ~ 4.59 (0.92) 4.35(1.2) -0.24(1.54) 4.63(0.84) 4.67 (0.88) 0.04 (1.20) 0.112
Feelings (like) 3.66 (1.35) 3.71(1.17) 0.05(1.69) 3.58(1.39) 4.61(0.76) 1.03 (1.49) 0.000~*
Normfactors  Others’ behaviorin the 3.75(1.38) 3.18(1.34) -0.57(1.89) 3.14(1.47) 428(1.05)  1.14(1.82) 0.000"*
household
Others’ behaviorin the 278(1.06) 3.18(1.34)  0.4(1.63) 252(0.98) 428(1.05)  1.76 (1.45) 0.000"*
village
Others approval 468 (0.76) 4.36(1.14) -0.32(1.36) 4.52(096) 4.77(0.66) 025(1.17) 0.000™*
Ability factors Confidence in performance 4.43 (1.12) 4.06(1.14) -0.37(1.68) 3.99(1.44) 4.69(0.68) 0.70 (1.56) 0.000™*
Difficulty getting water 1.05 (0.27) 1.08(0.38) 0.03(0.45) 1.13(0.64) 1.23(0.78) 0.10 (1.03) 0.548
Difficulty getting soap 2.09 (1.45) 2.23(1.28) 0.14(1.9) 2.02(1.51) 1.69(1.04) -0.33(1.85) 0.048°
Difficulty getting time 1.25 (0.77) 1.13(0.56) -0.12(0.75) 1.25(0.82) 1.20(0.0.70) -0.05(1.08) 0.566
Barrier: distance 413(1.4) 3.91(1.21) -0.22(1.94) 3.74(1.53) 4.61(0.86) 0.87 (1.75) 0.000"*
Self-regulation Remembering (pay 3.78 (1.54) 3.91(1.08) 0.13(1.88) 3.36(1.57) 4.59(0.80) 1.23 (1.68) 0.000~*
factors attention)
Remembering (forgetting  2.00 1.30) 2.51(1.51)  0.51(1.94) 2.38(1.51) 1.44(0.99) -0.94(1.80) 0.000"*
last 24 hours)
Commitment jmportant)  4.88 (0.49) 4.68(0.88) -0.20(1.05) 4.85(0.54) 4.82(0.63) -0.03 (0.84) 0.132
Commitment (commitment) 4.63 (0.85) 4.19(1.08) -0.44(1.38) 4.48(1.05) 4.82(0.52)  0.34(1.20) 0.000"*

BL = baseling; F = follow-up; diff. = difference.

*P=005,* P<0.01, ™ P< 0.001. Allquestions included 5-point rating scales and response choices from "1 = notat all” to "5 = very much.” Health knowledge: sum scale (0-13).
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between control and intervention groups
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Taele 5
Differences in changes in risk, attitude, norms, ability, and self-regulation psychosocial factors explaining washing kitchen utensils with soap

Intervention vs.

Control group (N = 80) Intervention group (N = 240) control group
M (SD) diff. of M (SD)diff. of  Analysis of variance:
Factor group Behavioral factors M (SD) BL M ED)F mean M(SD) BL M (SD) F mean diff. of mean P-value
Risk factors Vulnerability 1.68(0.47) 3.24(1.71) 156(1.77) 1.75(0.43) 2.84(1.86) 1.00(1.93) 0.054
Severity 4.60(0.80) 4.88(0.43) 0.19(0.79) 4.52(1.09) 4.85(0.0.55) 0.33 (1.19) 0.337
Health knowledge 7.13(2.32) 7.38(1.85) 0.25(2.88) 7.52(2.62) 7.85(2.01)  0.33 3.47) 0.846
Attitude factors  Belief: effort 1.11(0.50) 1.13(0.54) 0.02(0.75) 1.13(0.50) 1.14(0.55  0.01 (0.75) 0.932
Belief: time consuming 1.23(0.69) 1.2(0.62) -0.03(0.93) 1.22(0.65) 1.23(0.75)  0.01 (1.03) 0.797
Belief: pleasant 4.79(0.72) 4.65(0.96) -0.14(1.11) 4.50(1.03) 463(1.04)  0.13(1.39) 0.133
Normfactors  Others’ behaviorin the 3.24(1.33) 3.23(0.98) -0.01(1.56) 2.74(1.16) 3.73(1.01)  0.99 (1.49) 0.000"
household
Others’ behaviorinthevillage 3.19(0.99) 3.24(0.89) 0.05(1.17) 2.55(0.90) 3.53 (0.84)  0.98 (1.16) 0.000"*
Others’ approval 3.55(1.73) 3.73(1.58) 0.18(2.18) 3.72(1.63) 4.29(1.18)  0.57 (2.00) 0.132
Personal obligation 2.54(182) 3.35(1.68) 081(2.17) 2.35(1.78) 343(1.75)  1.08 (2.29) 0.354
Ability factors  Confidence in performance  4.25(1.42) 3.83(1.27) -0.42(1.98) 3.64 (1.60) 4.60 (0.83)  0.96 (1.66) 0.000"
Difficulty getting water 4.08(150) 4.08(1.27) 0.00(1.92) 3.7(1.53) 4.68(0.76)  0.98 (1.66) 0.000"*
Difficulty getting soap 2.74(1.06) 2.58(1.21) -0.16(1.50) 2.92(1.21) 1.74(0.90) -1.18 (1.90) 0.000
Confidence in performance  4.56 (0.93) 4.23 (1.03) -0.33*(1.48) 4.05(1.37) 4.69(0.73)  0.64 (1.52) 0.000"
(recovery)
Self-regulation  Remembering (pay attention) 3.55(1.73) 3.9(1.19) 0.35(1.90) 3.72(1.63) 4.62 0.73)  0.90 (1.75) 0.018"
factors Remembering (forgetting last 3.95 (1.35) 1.58(1.18) -2.38(1.86) 3.45(1.51) 1.35(0.89) -2.09 (1.74) 0.210
24 hours)
Commitment mportance)  4.74 (0.84) 4.74(0.74) 0.00(1.0) 4.86(0.54) 4.83 (0.54) -0.03 (0.79) 0.732
Commitment commitment)  3.98 (1.56) 4.39(0.99)  0.41(1.91) 3.66(1.69) 4.72 (0.70)  1.06 (1.78) 0.006*

BL = baseling; F = follow-up; diff = difference.
P =005 "F=0.01,"

behavior in the village, others’ approval, personal obligation,
confidence in performance (hurry), confidence in performance
(no place), confidence in performance (cannot do), confi-
dence in performance (recovery), remembering (pay atten-
tion), remembering (forgetting last 24 hours), and
commitment (importance) were significant forthe behaviorof
keeping kitchen utensils in a safe place (Table 6). Thus, these
significant factors were included for further multiple mediation
analysis.

Changes in psychosocial factors as mediators. To an-
swer our third research question, which psychosocial factors
changed because of the intervention and, therefore, changed
the behaviors, three multiple mediations were computed for
the behaviors of handwashing with soap, washing kitchen
utensils with soap, and keeping kitchen utensils in a safe
place. In our multiple mediation models, intervention (yes/no)
was included as predictors, changes in psychosocial factors
as mediators, and changes in the target behavior as out-
comes. Only factors with a significant difference in differences
between the control and intervention groups were selected for
mediation analysis as shown in Figures 1-3. Our calculations
included specific indirect (a*b), direct (¢'), and total effects (c)
of the intervention on changes to targeted behaviors. The
specific indirect effects (a*b) are defined as the effects of the
intervention (predictor X) via psychosocial factors (mediators
M) on targeted behaviors (outcome Y). The direct effect (¢') is
defined as the effect of intervention on changes to targeted
behaviors when all mediators are included in the model. The
total effects (c) include all factors calculated in the mediation
model.

Our findings from multiple mediation calculations suggest
significant specific indirect effects of the intervention on
handwashing with soap in the following four psychosocial
factors (factors marked gray in Figure 1): feelings (b = 0.2049,
[Cl: 0.0990-0.3458]), others’ behavior household (b = 0.2850,

P = 0.001. All questions included 5-point rating scales and responsa choices from 1 = not atall” to 5 = very much.” Health knowledge: sum scale (0-13)

[CI: 0.1120-0.4854]), remembering (pay attention) (b=0.1304,
[Cl: 0.0366-0.2530]), and remembering (forgetting last 24
hours) (b = 0.2337, [Cl: 0.1112-0.3794])). That is, these factors
mediated the relationship between intervention and changes
in handwashing with soap at key times.

Factors such as others' behavior in the village, others’ ap-
proval or disapproval, confidence in performance, difficulty to
get enough soap, distance as a barrier, and commitment did
not explain handwashing (path “b” not significant). Thus,
though these factors did not bring any significant change to
the behavior, they were influenced by the intervention (path
“a” significant).

Multiple mediation models for the effects of the intervention
on changes in washing kitchen utensils with soap revealed
significant specific indirect effects in two psychosocial factors
(factors marked grey in Figure 2): others' behavior household
(b = 0.1574, [Cl: 0.0461-0.3019]) and difficulty in having
enough soap (b = 0.2367, [Cl: 0.1038-0.3986]). Meaning that,
these factors mediated the effects of the intervention on
washing kitchen utensils with soap behavior.

Psychosocial factors such as others’ behavior in the village,
confidence in performance, difficulty in having enough water,
confidence in performance (recovery), remembering (paying
attention), and commitment were not predictors of washing
kitchen utensils with soap (path “b” not significant). However,
as shown in path “a,” the intervention also significantly influ-
enced these factors, despite being irrelevant in changing the
behavior (path “a” significant).

Multiple mediation analysis results for the effects of the in-
tervention on changes in keeping kitchen utensils in a safe place
revealed significant specific indirect effects in three psychosocial
factors (factors marked gray in Figure 3): others’ behavior in the
village (b = 0.3507, [CI: 0.0825-0.6260]), remembering (paying
attention) (b = 0.1962, [Cl: 0.0349-0.3878]), and remembering
(forgetting last 24 hours) (b =0.2635, [Cl: 0.0853-0.4685]). Thus,
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Differences in changes in risk, attitude, norms, ability, and self-regulation psychosocial factors explaining keeping kitchen utensils in a safe place

between control and intervention groups

Control group (N = 80)

Intervention group (N = 240) Intervention vs. control

Factor group Behavioral factors M D) BL M(SD)F M {Sn?}eadnﬁ' of M (SD) BL M (SD) F M {sr?gg}‘ﬁ of mmiiﬂ'ﬁ:ﬁédﬁ of
Risk factors ~ Vulnerability 1.68(0.47) 3.24 (1.71) 156(1.77) 1.75(0.43) 2.84(1.86) 1.09 (1.93) 0.054
Severity 4.69(0.80) 4.88 (0.43) 0.19(0.79) 4.52(1.09) 4.85(0.0.55) 0.33(1.19) 0.337
Health knowiedge 7.13(2.32) 7.38(1.85) 025(2.88) 7.52(2.62) 7.85(2.01) 0.33 (3.47) 0.846
Attitude Belief: effort 1.1(0.52) 1.14 (0.49) 0.04(0.74) 1.19(0.0.65) 1.10(0.49) -0.09(0.81) 0.207
factors Belief: time consuming 1.1(0.34) 1.23(0.78) 0.13(0.86) 1.28 (0.82) 1.20(0.75) -0.08(1.13) 0.149
Belief: pleasant 4.44(1.04) 453(1.02) 0.09(1.45) 4.44(1.18) 4.69(0.90) 0.25 (1.52) 0.403
Norm factors Others’ behaviorinthe  4.08(1.33) 4.15(1.19) 0.07(1.87) 4.12(1.29) 4.58(0.79) 0.46 (1.50) 0.059
household
Others’ behaviorinthe  2.68(1.11) 2.48 (0.89) -0.2(1.36) 2.30(0.81) 3.33(0.84) 1.03 (1.12) 0.000™
village
Others’ approval 4.01(1.46) 3.30 (1.56) -0.71(2.094) 3.86 (1.53) 4.25(1.23) 0.39 (1.91) 0.000™
Personal obligation 2.56(1.81) 299 (1.66) 043(2.18) 2.41(1.78) 3.54(1.73) 1.13 (2.55) 0.028"
Ability factors Confidence in 3.88(1.62) 3.83(1.27) -0.05(2.11) 3.38(1.71) 4.60(0.83) 1.22 (1.82) 0.000™
performance (hurry)
Confidence in 4.03(1.41) 3.98 (1.21) -0.05(1.88) 3.71(1.56) 4.7 (0.73) 0.99 (1.70) 0.000™
performance (no place)
Confidence in 2.61(1.48) 325(1.61) 064(229) 2.31(1.06) 1.52(0.94) -0.79(1.49) 0.000™
performance (cannot
do)
Confidence in 4.29(1.29) 3.95(1.26) -0.34(0.00) 3.95(1.47) 4.63(0.73) 0.68 (0.00) 0.000
performance
(recovery)
Self- Remembering (pay 2.61(1.82) 2.95(1.71) 0.34(2.50) 2.75(1.75) 4.72(0.74) 1.97 (1.93) 0.000™
regulation attention)
factors Remembering (forgetting 2.63 (1.37) 2.76 (1.78) 0.13(2.30) 2.42(1.18) 1.38(0.95) -1.04(1.47) 0.000
last 24 hours)
Commitment 4.73(0.76) 4.66 (0.79) -0.07(1.12 4.61(0.92) 4.88(0.46) 0.27 (1.03) 0.015*
(importance)
Commitment 3.36(1.79) 43(1.068) 0.94(2.24) 3.56(1.76) 4.84(0.50) 1.28 (1.81) 0.175
(commitment)

diff. = difference; BL = baseling; F = follow up.

*P=<0.05, " P<0.01, " P< 0.001. Allquestions included 5-point rating scales and response choices from "1 = not at all* to "5 = very much.” Health knowledge: sum scale (0-13).

these factors were mediators on the effects of the intervention on
keeping kitchen utensils in a safe place.

Psychosocial factors including others’ approval, personal
obligation, confidence in performance (hurry), confidence in
performance (no place), confidence in performance (cannot do),
confidence in performance (recovery), and commitment (im-
portance) did not explain keeping kitchen utensils in a safe
place behavior (path “b* not significant). Hence, the intervention

influenced these psychosocial factors. However, they were not
relevant in changing the behavior (path “a” significant).

DISCUSSION

Interpretation of study results. This study investigated the
effectiveness of an intervention package derived from
evidence-based data using the RANAS model of the behavior

Feelings
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Multiple mediation: effects of intervention on changes to handwashing with soap via changes in psychosocial factors (mediators).
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Total effect (c)
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-22*

Confidence in performance

Difficult water

Difficult soap

Confidence in recovery

Remembering (pay attention)

Changes to
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c

soap

1

Direct effect {¢’)
Sy

Fieure 2. Multiple mediation: effects of intervention on changes to washing kitchen utensils with soap via changes in psychosocial factors

(mediators).

change®?*® that aimed to improve complementary food hy-
giene practices in rural Malawi. The evidence-based inter-
ventions targeted the following food hygiene behaviors:
handwashing with soap at key times, washing kitchen
utensils with soap, keeping kitchen utensils in a safe place,
reheating of leftover food, and feeding of children by care-
givers. This study aimed to identify the underlying mecha-
nisms of the intervention on target behaviors using the
multiple mediation analysis method*® to identify which in-
terventions were most effective in changing the behaviors.
The study results have shown that most households in the
study setting live below the World Bank’s extreme poverty
line of USD 1.90 a day,?® a situation that requires further
attention and context-appropriate health promotion
strategies.

The results of the study for the first research question, did
complementary food hygiene behaviors change because of
the intervention, suggest a significant increase in three target
behaviors after the intervention: handwashing with soap,
washing kitchen utensils with soap, and keeping kitchen
utensils in a safe place. These results confirmed the effec-
tiveness of the RANAS model in developing and testing
evidence-based interventions for food hygiene behaviors, the
first of its kind. These findings are also in line with previous
research examining the effects of behavior change interven-

tions on hygiene, for example, handwashing with soap.®'=*

On the proxy measures (availability of an HWF, availability of
soap and water at the HWF, and availability of an elevated
place for keeping kitchen utensils), the study results showed a
significant increase after intervention implementation in the
treatment group. This increase in WASH infrastructure was as
aresult of promotion activities that encouraged the caregivers
to install the facilities. Previous research suggests that avail-
ability of infrastructure is a strong predictor for successful
performance of desired target behaviors.>*

The study results for the second research question, which
psychosocial factors vary between the intervention and con-
trol groups, revealed a significant difference in differences
between the intervention and control groups at the time of
follow-up survey. These factors were included in further me-
diation models to investigate the most effective interventions
and to uncover underlying mechanisms of the effects on tar-
geted food hygiene behaviors via psychosocial factors.

Establishing a relationship between the intervention and
changes in the targeted behavior does not translate to an
understanding of exactly how interventions affect the behavior
change.49 As such, mediation models can be used to uncover
underlying mechanisms of the evidence-based behavior
change in the public health sector385255 The results of this
mediation analysis indicated that some changes in psycho-
social factors were mediators of the improved changes no-
ticed in the targeted food hygiene behaviors.

Others behavior village

Toral effect () Others approval

. Personal obligation

Confidence in performance (hurry)

Confidence in performance (no place)

Confidence in performance (can’t do so)

Confidence in recovery

Changes to
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keeping kitchen
utensils on

control (0)

- Ayg -1.17%+<

Commitment (importance)

elevated place
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¢

Direct effect (')

5 )

Ficure 3. Multiple mediation: effects of intervention on changes to keeping kitchen utensils at a safe place with soap via changes in psychosocial

factors (mediators).
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For changes in handwashing practice, mediation analysis
uncovered feelings, others’ behavior in the household, re-
membering (pay attention), and remembering (forgetting last
24 hours) as significant mediators. This, in tum, confirms the
effectiveness of the behavior change intervention elements
targeting, first, feelings (BCT 8) by describing feelings about
performing and consequences of handwashing without
soap; second, others’ behavior in the household (BCT 9) by
encouraging that others already perform the behavior; and
third, remembering (BCT 34) by using memory aids and en-
vironmental prompts. The remaining factors in the mediation
analysis were included in the intervention, but had no sig-
nificant influence on the behavior. In summary, the cues for
action increased the ability of the child caregivers to wash
their hands with soap. In addition, the intervention signifi-
cantly increased their positive feelings (like) about handwashing
with soap. It also increased the perception by caregivers that
other household members also performed handwashing
with soap, which in retum increased the caregivers practice.
This adds to the growing research indicating a need to in-
corporate psychosocial factors, in addition to contextual ele-
ments, for the success of handwashing with soap promction
interventions 34357

For intervention effects on changes in washing kitchen
utensils with soap, significant mediators were changes in
others’ behavior in the household, targeted by encouraging
others that some are already performing the behavior (BCT 9),
and changes in the difficulty of having enough soap to wash
kitchen utensils (“demonstrate and model behavior”, BCT 17),
which targeted ability, for example, confidence in perfor-
mance. This is again a confirmation of the effectiveness of the
tested interventions. Other remaining factors included in the
mediation were tackled by the intervention, but exerted
no significant influence on the behavior. In summary, the in-
tervention significantly increased the influence of others’
behavior in the household among study participants. Fur-
thermore, the intervention increased the participants’ un-
derstanding on the importance of using soap when washing
utensils. This enabled them to prioritize soap for utensil
washing (i.e., became less difficult to have soap), and this
subseqguently increased the performance of the behavior.

The mediators that influenced changes to the behavior
about keeping utensils in a safe place included others’ be-
havior in the village, remembering (pay attention), and re-
membering (last 24 hours). This confirms the effectiveness of
incorporating public commitment (BCT 10), memory aids, and
environmental prompts (BCT 34) in the intervention. Other
factors included in the model were influenced by the in-
tervention, but were not found to be significant for the behavior
change. In summary, the intervention significantly increased
the influence of the behavior of others in the village and re-
membering to keep kitchen utensils in a safe place among
study participants, which in tum increased the practice.

Finally, the intervention package in our study included
multiple BCT's that were derived from evidence-based
baseline data.®" Previous health behavior change research
suggests that multiple behavior change interventions could
provoke coaction,®® which in turn increases the effectiveness
of the whole intervention package. However, recent studies
from Bangladesh and Kenya focused on WASH, and nutrition
behaviors showed no differences between single and multiple
interventions.5%8 Despite the increase in targeted behaviors,

some interventions from our study changed specific psy-
chosaocial factors significantly which, however, had no impact
in changing the behavior. These findings are helpful to refine
the intervention package. The BCTs corresponding to the
significant psychosocial factors that were not relevant in
changing the targeted behaviors could be further reviewed in
future research interventions.

In summary, findings from our research study revealed a
significant increase in self-reported target behaviors and in
behavioral proxies after the intervention, uncovered the un-
derlying mechanisms of behavior change interventions on
target behaviors, and showed which interventions, (e.g.,
BCT’s from the RANAS catalogue) were most effective in
changing the behaviors. This research is especially relevant
for future projects to refine behavior change interventions in
this particular population and to ensure time and resources
target interventions with the best opportunity for success.

Practical implications. The study results provide a plat-
form and an opportunity to further integrate food hygiene into
WASH and nutrition programming. In addition, the identified
handwashing with soap behavior factors could be used to
promote handwashing in existing sanitation programs such as
community-led total sanitation to maintain a sustained be-
haviorchange. As such, our evidence-based research study is
important for policy makers and programming in a number of
ways.

First, community volunteers from the intervention area can
be identified to deliver the behavior-centered intervention
successfully. This process could, therefore, be integrated with
existing programs such as scaling up nutrition caregiver
groups and village health committees. However, community
health workers must be available to regularly backstop the
services of community volunteers with their expertise. There-
after, handwashing BCTs from the intervention, addressing
feelings, others’ behavior in the household, and remembering
should be practically delivered to the caregivers in conjunction
with facts about the link between the handwashing practice and
onset of diarrhea diseases.

Second, BCTs for washing utensils with soap targeting
others’ behavior in the household and difficulty to get enough
soap should be implemented. Thus, the effective use of the
intervention may encourage households to realign priorities
for soap, which is critical in such low-income settings. For
continuity, key handwashing with soap messages initially in-
troduced should be incorporated and reiterated during this
process.

Third, the caregivers should be introduced to the concept of
keeping utensils in a safe place that will focus on others’ be-
havior in the village and remembering. Importantly, already
delivered behaviors (i.e., handwashing with soap and washing
utensils with soap) need to be integrated in theimplementation
of this behavior. In addition, to foster confidence in perfor-
mance, the demonstration on how to construct their own
handwashing facilities and dish racks should be repeated from
time to time among the child caregivers.

The perception of how others behave (others’ behavior) had a
strong significance across all three behaviors. Thus, a strong
emphasis on these normative elements through the intervention
may be necessary to successfully promote the desired food
hygiene behaviors. In addition, this has demonstrated the im-
portance of using the concept of “Hygienic Family” to influence
the behavior of all family members.
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By refining the interventions using psychological theories
(e.g., the RANAS model) and specific statistical analysis
methods (e.g., mediation analysis), the study has shown the
effectiveness of incorporating the significant behaviors in the
promotion of complementary food hygiene practices in rural
household settings.

Limitations. Self-reported health behaviors are prone to
bias.5' However, this was controlled by conducting spot
checks on a number of variables (i.e., handwashing with soap,
washing utensils with soap, and keeping utensils in a safe place)
that were reported by the participants. Much as the government
extension health workers HSAs were incorporated in the de-
livery of the intervention, their participation (i.e., supervising the
volunteers) was affected by their high workload because they
are responsible for all health-related activities at the community
level. However, this was addressed by using field intervention
supervisors. Nevertheless, this may have an implication on the
long-term sustainability and scalability of the intervention be-
causethe hired field intervention supervisors would not be there
when the research project comes to an end. As such, there isa
need for a follow-up study to assess how the existing structures
have continued with the interventions without external support.
Although the sample size in this study was less than the ANOVA
calculation required, we are confident that the significant dif-
ferences in behaviors reported reflect the legitimate impact of
the intervention. Nevertheless, further data collection would
support validation. The use of mass media as a communication
channel should be taken into consideration in promoting the
key behaviors on a wider scale.

CONCLUSION

The research study inthis articleis the first to address food
hygiene behaviors using the RANAS behavior change ap-
proach. The evidence-based interventions successfully
changed handwashing, washing utensils with soap, and
keeping utensils in a safe place among the intervention
households. In addition, our research study uncovered un-
derlying behavior change mechanisms by identifying spe-
cific psychosocial factors relevant in changing the behaviors.
However, further research should test other potential medi-
ators or moderators of behavior.

Thus, the intervention package used in our study can be
recommended for promotion of the behavior change to
handwashing with soap, washing of utensils with soap, and
keeping utensils in a safe place in rural settings of Malawi.
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5.7 Key findings of the intervention trial

This chapter presents findings of the implemented food hygiene intervention measured using a
a randomized cluster before and after trial with a control design. Structured observations and
hand hygiene audits were used to measure the proportion of child caregivers performing all the
targeted food hygiene and handwashing practices. While a questionnaire based on the RANAS
model of behaviour change was used, via face to face interviews, to assess the psychosocial
factors that influenced behaviour change among the study participants. This study applied these
two data collection methods (i.e. observations and household face-to-face interviews), as
observation data was necessary to confirm the key findings of the study that were measured
through the RANAS model based self — reported household face-to-face interviews. It was
essential to confirm the self — reported data since it has been previously reported that the child
caregivers tend to have a high level of knowledge about WASH practices, with few translating
this knowledge into practice (Pang et al., 2015). The type and presentation of questions can also
have an influence on whether the respondent over —reports (Curtis et al., 1993). The Likert scale
- RANAS model based questions previously applied in other research (Messick, 1989) to measure
psychological constructs, were used in this study to improve the understanding of the questions
by the study participants. The Likert scale-based questionnaire provided a range of possible
answers (five options) for the study participants to choose their specific responses relevant to

the questions rather than if the “yes” or “no” type of responses were used.
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Study findings presented in this chapter have shown that it is possible to successfully mediate
change in the behaviours surrounding food hygiene in rural household settings of Malawi.
Despite extreme levels of poverty within the study population, statistical analysis (chi-square)
revealed significant difference between the intervention and control groups between baseline
and follow up surveys in all observed hygiene proxy factors, i.e. the presence of a handwashing
facility (HWF), presence of soap and water at the HWF, presence of water and soap at the site

where utensils were washed, and presence of a dish rack.

The ANOVA results showed a significant difference between the intervention and control groups
at follow up in all the five targeted behaviours: handwashing with soap at key times, washing
kitchen utensils with soap, keeping kitchen utensils in a safe place, reheating of leftover food,
and feeding of children by the caregivers. However, the results for reheating of leftover food and
feeding children by the caregivers also changed significantly among the control group. As such,
these two behaviours did not seem to have been influenced by the intervention. Failure of the
intervention to influence these two behaviours could be attributed to the fact that fuel wood for
cooking food remains a scarce resource in the area. In addition, cooking or reheating food using
biomass takes time and requires more effort. This has the potential to influence the child
caregivers (who are mostly multi-tasking and have a busy schedule) to partially reheat the food
or feed the child cold food. It is important that future programme implementors should
emphasize encouraging households to prepare adequate food for a specific meal to eliminate the

need for reheating left—over food. Importantly, such programmes should focus on food hygiene
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promotion activities that are participatory and practical in nature for the child caregivers to

appreciate the need for adequate reheating of left-over food before consumption.

During end of project evaluation, the targeted children were ageing (from 6 months at
recruitment to 48 months at project evaluation), hence they preferred self - feeding which
normally starts between 15 to 36 months among infants (Carruth et al., 2004). Where possible,
child caregivers did not feed their children who were able to self-feed, but rather took the
opportunity to concentrate on other household activities. It would not be appropriate to
persuade the child caregivers to continuing feeding their children when they are ageing, as self-
feeding is an important component of the child development process. However, there is a need
for the child caregivers to take the responsibility of ensuring that the children wash their hands
with soap before they start self-feeding, and provide the child with a clean environment in which
to eat, free from dust, dirt and animal faeces. Thus, future food hygiene behaviour change
programmes should emphasize on the need for the child caregivers to provide hygienic spaces,

and be teaching their children to practice handwashing with soap before eating.

Mediation results showed that several psychosocial factors differed significantly between the
intervention and control groups on the three significant behaviours (i.e. handwashing with soap,
washing utensils with soap, and keeping utensils on an elevated place). This is an indication that
psychosocial factors play an important role in influencing behaviours associated with food
hygiene at household level. Social norms (i.e. descriptive norms) influenced these three

significant behaviours. As reported elsewhere (Cooper, 2019), working with child caregiver
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subgroups provided a mechanism for the promoted behaviours to be adopted and had the
potential for diffusing and sustaining new norms and behaviours to larger groups, while door to
door household visits conducted by the community coordinators reinforced the new norms
among the child caregivers. Despite social norms being amongst the strongest factors of hygiene
behaviours at household level, it has been noted that social and behaviour change (SBC)
approaches to complementary food hygiene often overlook social norms, targeting individual
attitudes and beliefs (or focusing solely on structural-level factors) without addressing
community rules and shared beliefs (Dickin et al., 2020). Considering that social norms cut across
various aspects in the community, it has been suggested that exploring and addressing social
norms to improve complementary feeding might have the most leverage in areas such as
exclusion of foods based on health-related beliefs; responsive feeding; food hygiene; gender
norms and family roles (Dickin et al., 2020). Thus, to influence change in social norms, there is a
need for formative research to understand context specific norms and their influence on various
aspects of the community.

In this study, contextual factors such as having a handwashing facility with soap and a dish rack
for safe storage of utensils supported performance of the promoted behaviours. This confirms
the notion that performance of recommended hygiene behaviours (such as handwashing with
soap) is more frequent in households that have access to facilities (Luby et al., 2009; Luby &
Halder, 2008; Schmidt, Aunger, et al., 2009; Seimetz et al., 2016c). As previously reported (Luby
et al., 2009), presence of WASH infrastructure is a manifestation of the intention to perform a
behaviour rather than an independent determinant. Availability of WASH infrastructure (i.e.

handwashing facility with soap) motivates behaviour performance, acts as a cue for action and
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enhances social norms (Contzen et al., 2015). Thus, it is important that future WASH programmes
should continue promoting availability of WASH infrastructure while reinforcing the psychosocial

behavioural factors.

The research results show that the evidence-based interventions successfully changed
handwashing, washing utensils with soap, and keeping utensils in a safe place among the
intervention households. In addition, our research findings uncovered underlying behaviour
change mechanisms by identifying specific psychosocial factors relevant in changing the

behaviours.
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Chapter -6

Conclusion and Recommendations

6.1 Rationale
Chapter 6 presents a summary of progress towards the overall aim and objectives of the study,
with the key findings for each. It also highlights the limitations, overall conclusions and

recommendations of the study, with future research considerations.

6.2 Overall aim and objectives of the study

An intervention to improve food hygiene behaviours was successfully developed, implemented
and evaluated with relevant stakeholders and child caregivers in rural Malawi. Based on the
objectives set out at the beginning of this study, the following was achieved:

1. Research and programming gaps addressing domestic food hygiene at household level in low
and middle income countries (LMICs) were identified, and are presented in

.. Chapter — 1..
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7. Chapter 2 of this thesis. This included the review of existing research and

literature to establish current knowledge and actions related to critical control points and
recommended actions in preventing food borne illnesses at household level in low income
settings of the world. Furthermore, WASH behaviour change theories/models suitable for a
food hygiene behaviour change intervention trial were examined and critically assessed .

Through formative research (Chapter 3), this study identified and evaluated current food
hygiene practices among child caregivers with children aged five years and below in rural
households of Malawi. Using structured observations and microbial sample collection and
analysis, the study specifically assessed food hygiene practices critical to the prevention of
food borne diseases including diarrhoea among under five year old children in rural Malawi.
It is important to note that structured observation as a method of data collection has been
associated with influencing the study participants’ behaviour due to the presence of the
observer (Pedersen et al., 1986). To address this problem, the study participants were told
that the purpose of the observations was to learn about daily care of their young children. In
addition, the observations were conducted for six hours per household per day, as an
extended duration has been associated with reduced reactivity (Cousens et al., 1996). In our
study, observations were not conducted repeatedly per household due to resource (cost and
time) constraints. Similar studies in the future should consider conducting the observations
repeatedly since this has been proven to strengthen the validity and reliability of observations
as a data collection method (Curtis et al., 1993). Such observation studies could also include

more than one observer per session to allow all practices to be fully captured for inter-
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observer analysis. However, the context in which observations take place should be
considered to ensure that conducting observations repeatedly with the presence of
additional observers in a small space will not lead to a higher level of social desirability bias.

8. Formative research (Chapter 3) also investigated and interpreted the behavioural factors
associated with the identified context specific food hygiene practices in the study area. For
the first time, the RANAS model of behaviour change (Mosler & Contzen, 2016) was used to
identify the psychosocial and contextual factors underlying identified food hygiene
behaviours. This data in combination with the observed practices was essential for the
subsequent development of the trial intervention.

9. Formative research informed the design of an intervention to improve food hygiene

behaviours among child caregivers in rural Malawi which was then tested in a randomized

before and after trial with a control (Chapter — 4). The behaviour centred intervention was

implemented through community based coordinators for nine months, applying behaviour
change techniques (BCTs) identified through the RANAS model of behaviour change.

10. The trial was evaluated to determine the effectiveness of the implemented behaviour change
interventions on food hygiene practices and behavioural factors among child caregivers. The
study revealed the mechanisms and factors underpinning changes in food hygiene behaviours
after implementation of the intervention. Thus, it ascertained that a behaviour change
centred intervention was able to both directly and indirectly influence changes in contextual
and psychosocial factors, leading to improvements in some targeted food hygiene

behaviours. It should be mentioned that this trial evaluated psychosocial factors of food
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hygiene behaviours using self — reported data which are prone to bias (Curtis et al., 1993).
However, this was controlled by conducting observations on a number of variables (i.e.
handwashing with soap, washing utensils with soap and keeping utensils on a safe place) that
were reported by the participants. Direct observations of hygiene practices have been
considered as the most valid and reliable method of measuring hygiene behaviours at

household level (Biran et al., 2008; Cousens et al., 1996).

6.3 Summary of study findings

The study findings suggest that use of a theory driven behaviour change model is capable of
promoting improvements in multiple food hygiene behaviours among child caregivers in rural
Malawi. For the first time, the study results have shown that addressing psychosocial factors
guided by the behaviour change techniques (BCTs) of the RANAS model (Mosler & Contzen, 2016)
can bring about desired changes in food hygiene behaviours. However, these must be applied
with consideration to appropriate contextual factors such as presence of WASH infrastructure
(e.g. dish rack and handwashing facility) and related materials (e.g. soap and water), which play

a significant role if desired behaviours are to be achieved and sustained.

After intervention implementation, significant improvements were identified in the following
behaviours among the intervention group in comparison to both baseline and the control group:
handwashing with soap at key times; washing kitchen utensils with soap; keeping kitchen utensils
in a safe place. Reheating of leftover food and feeding children by the caregivers were not

influenced by the intervention. Failure of the intervention to influence reheating of leftover food
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could be attributed to the fact that fuel wood for cooking food remains a scarce resource in the
study area, and setting a fire for reheating and waiting for food to reach a high time temperature
also places a significant time burden on caregivers, who in essence have prepared extra food to
save time. In addition, by the time end line evaluation was being conducted, the targeted children
were older, as such rather than being fed by the caregiver, they preferred self — feeding. This is
an important aspect of child development, and was also an advantage to the child caregiver as it
enabled them to concentrate on other household activities. With this in mind, intervention
adaptation should be considered for these key behaviours to take into consideration these arising
contextual factors. For example, future programme implementors should encourage households
to prepare adequate food for a specific meal to eliminate the need for reheating leftover food,
ensure safe feeding of younger children, and ensure older children wash their hands with soap

before they start self-feeding.

The significant improvement in the targeted behaviours among the intervention participants can
be attributed to several factors.

(1) The use of practical demonstrations to show how cross contamination occurs and the
effectiveness of soap in removing dirt and bacteria motivated the participants to practice
the desired behaviours (e.g. handwashing with soap at selected critical times).

(2) Cluster meetings provided a safe and supportive environment in which child caregivers
could share their successes and failures. For example, those who had adopted the
promoted behaviours explained to their colleagues during cluster meetings how they

managed to perform the behaviours and this might have encouraged others to do the
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same in their homes. Similarly, those who were struggling to make soap available could
ask how others were managing, to gain insights and alternative ideas (Malolo et al., 2020).

(3) Use of cues for action such as bracelets and buntings reminded the household members
to perform the targeted behaviours. However, it was observed that the bibs were not
preferred by the children; they could not fit into them since they were ageing. Hence they
were uncommonly used by the children during eating. Thus, it is important to test the
appropriateness of an intervention if it fits with the local context.

(4) Practical demonstrations on how to construct handwashing facilities and dish racks with
the use of locally available resources motivated the caregivers to construct and maintain
such facilities in their homes. The presence of such facilities in combination with cues for
action motivated the child caregivers and other household members to perform the
related promoted behaviours, and increased the ease with which they could be
performed as noted during observations.

(5) Household follow-ups have been reported to motivate the performance of targeted
behaviours in a hygiene campaign (Christensen et al., 2015; Parvez et al., 2018). Thus,
frequent household visits conducted by the community volunteers recruited in the
project had an influence in the adoption of the targeted behaviours. However, it may not
necessarily be required that the household visits should be very intensive to bring the

required change.

The nine months promoted food hygiene intervention was rigorous. However, it may be adjusted

to fit into existing community health and WASH programmes. The associated expenses
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highlighted in another paper (Panulo et al.,, 2021) may be adjusted to only focus on those
items/activities that are needed to implement the intervention; leaving out the intervention
development cost (including time) since the intervention has already been designed and

developed by this research.

The literature review presented in

Ch d pte r 2 has shown that Malawi has an enabling environment to support promotion

of food hygiene behaviours at household level. For instance, food hygiene interventions can
easily be integrated into existing the Community Led Total Sanitation (CLTS) programme which is
being used nationally to promote WASH practices. Thus, Government extension workers (i.e. the
Health Surveillance Assistants [HSA]) and existing community structures such as Village Health
Committees (VHCs) and traditional leaders already involved in the CLTS programme should also
promote food hygiene initiatives. Much as the HSAs were involved in the delivery of this trial,
their participation (i.e. supervising the community volunteers) was affected by their high
workload since they are responsible for all health-related activities at community level. For the
purpose of this study, this was addressed by employing field intervention supervisors.
Nevertheless, this may have an implication on the long-term sustainability and scalability of the

intervention since the hired field intervention supervisors would not be there. As such similar
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interventions in the future should consider using existing community structures. Specifically, the
HSAs should be used as supervisors to the VHC members who will deliver the intervention in the
community households. With this arrangement, the HSAs will not be fully required to implement

the project; thus giving them more time to concentrate on other duties.

It should be mentioned that the CLTS programme emphasizes latrine use and construction of a
handwashing facility near the latrine; food hygiene and associated practices are not currently
included. Similarly, national nutrition programmes such as the Scaling Up Nutrition (SUN) focus
on nutrition specific activities (e.g. food supplementation) with little emphasis on nutrition
sensitive initiatives such as food hygiene. It is important that this missed opportunity be
addressed if adequate progress is to be made towards overall hygiene promotion at household

level. Much focus should be particularly put on SUN as it uses caregiver group model.

This study was conducted in the rural district of Chikwawa in Southern Malawi. Thus it may not
be generalizable to the whole of Malawi. The study findings may need to be verified if they are
to be applied in the urban context. For instance, there is more storage of already prepared food
including porridge as it is prepared ahead of time in the urban areas and the children may spend
some of their time in the Early Childhood Development Centres (ECDCs) where they are provided
with food. Further, there is less social capital in the urban areas (Hill et al., 2014; Melariri et al.,
2019; Mwapasa, 2021). Nevertheless, the delivery approach (e.g. use of cluster meetings/mother

groups and home visits) of the food hygiene intervention tested in this research has been proven
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to be successful in other parts of rural Malawi (other than Chikwawa) for maternal and child

health (Fitzsimons et al., 2016; Manda-Taylor et al., 2017; Rosato et al., 2010; Zimba et al., 2012).

This research provides a good platform for understanding the contextual and psychosocial factors
related to complementary food hygiene practices for the design of an effective food hygiene
intervention in rural Malawi. Further, the evidence-based intervention successfully changed food
hygiene behaviours among the intervention households. This research study uncovered
underlying behaviour change mechanisms by identifying specific psychosocial factors relevant in

changing the behaviours.

6.4 Overall conclusion

This thesis presents research that has demonstrated it is possible to improve food hygiene
behaviours in rural settings of low income countries like Malawi. There are a number of factors
that contributed to the success of the tested intervention such as use of community coordinators
to deliver the intervention and use of health promotion (i.e. practical demonstrations, cues for
action and role models) rather than the traditional one way communication health education
approach. In addition, the project staff and community volunteers that were involved in the
delivery of the intervention were well trained and there was adequate supervision at all levels of

the intervention implementation.

The study has indicated that behaviour change theory driven innovative approaches are required

if we are to improve the deep rooted habits associated with household food hygiene. For instance
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use of specific behaviour change techniques to shift social norms among the child caregivers
needs to be incorporated in a food hygiene campaign. All food hygiene behaviours promoted in
this research have the potential to improve child health through reduced diarrhoea disease
(Morse et al., 2020) and malnutrition. However, it should be mentioned that there is a need to
assess the long term sustainability and scalability of the intervention in different contexts which
may be hastened by incorporating food hygiene interventions into existing community health
programmes. Thus, public health planners and implementers (including WASH and nutrition)
should be targeted to ensure that food hygiene interventions are part of the priority areas in

their programming.

This research study confirms that:

e Identifying and targeting contextual factors (such as homogeneity in diet, availability of
caregivers including men at household, free movement of domestic animals and income
level of the households) is critical in the promotion of food hygiene interventions in rural
household settings.

e For our study, the contextual (e.g. availability of WASH infrastructure) and the following
psychosocial factors were crucial in changing targeted behaviours: personal perceived
risks (e.g. if they did not wash hands with soap), descriptive norms (i.e. behaviour of
others e.g. relatives), personal confidence to perform the behaviours and self — regulation
attributes (e.g. cues for action) were important to facilitate food hygiene behaviour

change.
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Food hygiene research targeting the household setting has been rarely studied in low
income countries including Malawi. Relatedly, this study is one of the few that have
explicitly evaluated perceived changes in social norms about food hygiene behaviours.
The three targeted food hygiene behaviours (handwashing with soap at the identified
critical times; washing of utensils with soap before use; and safe storage of utensils and
food) are critical in the promotion of household food hygiene interventions in rural
household setting.

Use of theory driven food hygiene interventions has the potential to bring in significant
behavioural change on food hygiene related behaviours. To our knowledge, this study is
the first to successfully apply the RANAS model of behaviour change to influence food
hygiene behaviours at household setting.

Use of already existing community structures (e.g. community health volunteers and
Government community health workers —i.e. HSAs) is vital if significant progress is to be
achieved in promoting food hygiene behaviours in rural household settings.

To bring effective change on food hygiene behaviours among the child caregivers,
hygiene promotion strategies should be participatory and incorporate interesting and
attractive behaviour change promotion activities.

This research has shown that use of multiple communication channels (e.g. household
visits, cluster meetings and open days) in the delivery of the intervention has an influence
on improving food hygiene behaviours among the child caregivers in rural household

settings.
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Malawi has an enabling environment to support implementation of food hygiene
interventions at rural household setting. For instance food hygiene promotion activities
can be integrated into existing hygiene and nutrition promotion programmes such as the

Scaling Up Nutrition (SUN).

6.5 Recommendation

Designing of food hygiene behaviour change interventions should be population tailored.
Thus, formative research should be conducted at the onset of such interventions to
understand the key behaviours, including their behavioural factors, if successful results
are to be realized in a food hygiene behaviour change intervention. Formative research
may also be considered for ongoing WASH and food hygiene programmes to assess
progress and make alterations where necessary.

Implementation of food hygiene promotion initiatives should be guided by proven
behaviour change theories. This study has demonstrated the effectiveness of applying
RANAS model of behaviour change in food hygiene interventions at rural household level.
Results have shown that implementation of a behaviour centred intervention which
targets multiple food hygiene behaviours is possible. Nevertheless, future programme
designers should ensure that a holistic approach is applied so that all the behaviours are
promoted equally as they are significant to the safety of a child’s food. For instance,
thorough reheating of left-over food may be obsolete if serving utensils are not washed
properly with soap. Similarly, washing the utensils with soap may not help if they are kept

in a place easily reached by domestic animals or pests. Importantly, all these behaviours
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may fail to prevent disease transmission if children eat their food with dirty, potentially
contaminated hands.

Most of the targeted behaviours at household setting were performed by the mother of
the child with support from other household members such as older children, aunts or
grandmothers. Although the intervention aimed to target all household members there
was a significant focus on the mother as the main caregiver. However, future
interventions should target all household members rather than focusing on one
individual, to support household adoption of behaviours and ensure sustained change.
This study has shown the effectiveness of addressing social norms as an important
component for improving food hygiene practices in addition to the contextual factors.
Thus, behaviour change interventions in future should consider targeting these attributes.
In addition, cues for action, demonstrations/practical sessions, WASH infrastructure,
household visits and cluster meetings should be considered in similar interventions since
they have proven to be effective communication channels in bringing positive change
related to food hygiene interventions.

To ensure that issues of household food hygiene are supported at all levels, programme
implementers should identify and integrate behaviour change techniques that effectively
brought change in the targeted behaviours in this study. Such techniques should be
incorporated in existing community Nutrition and WASH programmes (e.g. for Malawi it
could be integrated in the Scaling Up Nutrition (SUN)). This study provides insights on
appropriate actions required to address barriers related to food hygiene practices at

household domain.
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6.6 Areas for further research

The tested intervention in this study was implemented in a small rural area in Malawi and
was supported by the research project intervention staff and existing community health
structures. Thus, more effort is needed to evaluate and assess the sustainability of WASH,
food hygiene and behaviour change interventions in a wider population, including urban
settings, for longer periods. The evaluation should also assess the feasibility of
implementing such interventions without involvement of temporary, hired project staff,
but rather using local human resource (e.g. community extension workers and
community committees).

Further research is needed to assess the link between specific food hygiene behaviours
and its impact on the nutritional status of young children. This is critical in informing
future food hygiene interventions and promotion of child health.

More research work is needed to provide details about the link between enteric pathogen
pathways and associated health outcomes. This will guide in the design of context specific
behaviour change interventions appropriate for rural household settings.

Considering that this research has identified specific perceived risk, descriptive norms,
confidence in performance and self-regulation as major factors of the targeted key food
hygiene behaviours, it is important that more evidence is provided on the effectiveness
of these attributes on child health outcomes related to food hygiene behaviours.

Further research is needed to test other potential mediators or moderators of food

hygiene behaviour.
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e Further research is needed to develop approaches that require minimal contact time
during delivery of the intervention yet still remain effective. This will help to address the
challenges associated with resource constraints in the implementation of WASH and food
hygiene interventions at household level.

e Descriptive norms were found to facilitate change in the three significant behaviours (i.e.
washing utensils with soap, keeping utensils safely and handwashing with soap). Thus,
they have been strongly identified as potential factors for the adoption of improved food
hygiene behaviours among the child caregivers in rural household settings. Nevertheless,

more research is needed to confirm this assertion.

Reference
Adak, G. K., Meakins, S. M., Yip, H., Lopman, B. A., & O’Brien, S. J. (2005). Disease risks

from foods, England and Wales, 1996-2000. Emerging Infectious Diseases, 11(3), 365—
372. https://doi.org/10.3201/eid1103.040191

Afidep. (2019). The Malawi Growth and Development Strategy (MGDS) 111 (2017—2022).
African Institute for Development Policy - AFIDEP [Online]. Available:
https://www.afidep.org/resource-centre/downloads/policy-guidelines/malawi-growth-
development-strategy-mgds-iii-2017-2022/. [Accessed 23 December 2019].

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Alkema, L., & You, D. (2012). Child Mortality Estimation: A Comparison of UN IGME and
IHME Estimates of Levels and Trends in Under-Five Mortality Rates and Deaths. PL0S

Medicine, 9(8). https://doi.org/10.1371/journal.pmed.1001288

243



Archer. (1984). Diarrheal episodes and diarrheal dis- ease: Acute disease with chronic
implications. Jour- Naloffoodprotection, 47, 322-328.

Archer, & Young, F. E. (1988). Contemporary issues: Diseases with a food vector (Vol. 1).
https://doi.org/10.1128/CMR.1.4.377

Aubel, J. (2020). A neglected family resource for saving newborn lives—Grandmothers. OSF
Preprints. https://doi.org/10.31219/0sf.io/pyc63

Aunger, R., & Curtis, V. (2013). The Anatomy of Motivation: An Evolutionary-Ecological
Approach. Biological Theory, 8(1), 49-63. https://doi.org/10.1007/s13752-013-0101-7

Aunger, R., & Curtis, V. (2015a). A Guide to Behaviour Centred Design. London School of
Hygiene and Tropical Medicine, 85.

Aunger, R., & Curtis, V. (2015b). Gaining Control: How Human Behavior Evolved. Oxford
University Press.

Aunger, R., & Curtis, V. (2016). Behaviour Centred Design: Towards an applied science of
behaviour change. Health Psychology Review, 10(4), 425-446.
https://doi.org/10.1080/17437199.2016.1219673

Azad, K., Barnett, S., Banerjee, B., Shaha, S., Khan, K., Rego, A. R., Barua, S., Flatman, D.,
Pagel, C., Prost, A., Ellis, M., & Costello, A. (2010). Effect of scaling up women’s
groups on birth outcomes in three rural districts in Bangladesh: A cluster-randomised
controlled trial. The Lancet, 375(9721), 1193-1202. https://doi.org/10.1016/S0140-
6736(10)60142-0

Baker, H. J., Butler, L. T., Chambers, S. A, Traill, W. B., Lobb, A. E., & Herbert, G. (2010). An
RCT study to evaluate a targeted, theory driven healthy eating leaflet. Social Science &

Medicine, 71(11), 1916-1920. https://doi.org/10.1016/j.socscimed.2010.09.023

244



Bandura, A. (1989). Human agency in social cognitive theory. American Psychologist, 44(9),
1175-1184. https://doi.org/10.1037/0003-066X.44.9.1175

Barker, R. (1968). Ecological psychology; concepts and methods for studying the environment
of human behavior. Wiley, 71(6), 1184-1186.

Barrell, R. A. E., & Rowland, M. G. M. (1979). Infant foods as a potential source of diarrhoeal
illness in rural West Africa. Trans R Soc Trop Med Hyg., 73, 85-90.

Barrell, R. A. E., & Rowland, M. G. M. (1980). Commercial milk products and indigenous
weaning foods in a rural West African environment: A bacteriological perspective.
Journal of Hygiene, 84(2), 191-202. https://doi.org/10.1017/S0022172400026693

Bartram, J., & Cairncross, S. (2010). Hygiene, Sanitation, and Water: Forgotten Foundations of
Health. PLOS Medicine, 7(11), e1000367. https://doi.org/10.1371/journal.pmed.1000367

Biran, A., Rabie, T., Schmidt, W., Juvekar, S., Hirve, S., & Curtis, V. (2008). Comparing the
performance of indicators of hand-washing practices in rural Indian households. Tropical
Medicine & International Health, 13(2), 278-285. https://doi.org/10.1111/j.1365-
3156.2007.02001.x

Biran, A., Schmidt, W. P., Varadharajan, K. S., Rajaraman, D., Kumar, R., Greenland, K.,
Gopalan, B., Aunger, R., & Curtis, V. (2014a). Effect of a behaviour-change intervention
on handwashing with soap in India (SuperAmma): A cluster-randomised trial. The Lancet
Global Health. https://doi.org/10.1016/52214-109X(13)70160-8

Biran, A., Schmidt, W.-P., Varadharajan, K. S., Rajaraman, D., Kumar, R., Greenland, K.,
Gopalan, B., Aunger, R., & Curtis, V. (2014b). Effect of a behaviour-change intervention
on handwashing with soap in India (SuperAmma): A cluster-randomised trial. The Lancet

Global Health, 2(3), e145—e154. https://doi.org/10.1016/S2214-109X(13)70160-8

245



Biran, A., Tabyshalieva, A., & Salmorbekova, Z. (2005). Formative research for hygiene
promotion in Kyrgyzstan. Health Policy and Planning, 20(4), 213-221.
https://doi.org/10.1093/heapol/czi024

Black, R. E., Brown, K. H., Becker, S., Abdul, A., & Merson, M. (1982). Contamination of
weaning foods and transmission of enterotoxigenic Escherichia coli diarrhoea in children
in rural Bangladesh. Trans R Soc Trop Med Hyg, 76, 259-264.

Black, R. E., Lopez De Roma, G., Brown, K. H., Bravo, N., Grados Bazalar, O., & Creed
Kanashtro, H. (1989). Incidence and etiology of infantile diarrhea and major routes of
transmission in huascar, peru. American Journal of Epidemiology, 129(4), 785-799.
https://doi.org/10.1093/oxfordjournals.aje.a115193

Boehm, A. B., Wang, D., Ercumen, A., Shea, M., Harris, A. R., Shanks, O. C., Kelty, C.,
Ahmed, A., Mahmud, Z. H., Arnold, B. F., Chase, C., Kullmann, C., Colford, J. M.,
Luby, S. P., & Pickering, A. J. (2016). Occurrence of Host-Associated Fecal Markers on
Child Hands, Household Soil, and Drinking Water in Rural Bangladeshi Households.
Environmental Science and Technology Letters, 3(11).
https://doi.org/10.1021/acs.estlett.6000382

Bongartz, P., Vernon, N., & Fox, J. (Eds.). (2016). Sustainable Sanitation for All: Experiences,
challenges, and innovations. Practical Action Publishing.
https://doi.org/10.3362/9781780449272

Boschi-Pinto, C., Velebit, L., & Shibuya, K. (2008). Estimating child mortality due to diarrhoea
in developing countries. Bulletin of the World Health Organization, 86, 710-717.

https://doi.org/10.1590/S0042-96862008000900015

246



Bowen, A., Agboatwalla, M., Ayers, T., Tobery, T., Tarig, M., & Luby, S. P. (2013). Sustained
improvements in handwashing indicators more than 5 years after a cluster-randomised,
community-based trial of handwashing promotion in Karachi, Pakistan. Tropical
Medicine & International Health, 18(3), 259-267. https://doi.org/10.1111/tmi.12046

Brinkman, E., Dijk, R., Nieuwland, L. van, & Beumer, R. R. (1999). Microbiological quality of
leftovers of foods from domestic environments and effect of chilled storage. Food
Microbiology and Food Safety into the next Millennium : Proceedings of the 17th
International Conference of the International Committee on Food Microbiology and
Hygiene (ICFMH), Veldhoven, The Netherlands, 12-17 September 1999 / A.C.J.
Tuijtelaars, R.A. Samson, F.M. Rombouts, S. Notermans. Zeist : Foundation Food Micro
99, 1999, 11-12.

Bronfenbrenner, U. (1977). Toward an experimental ecology of human development. American
Psychologist, 32(7), 513-531. https://doi.org/10.1037/0003-066X.32.7.513

Brown, J., Cairncross, S., & Ensink, J. H. J. (2013). Water, sanitation, hygiene and enteric
infections in children. Archives of Disease in Childhood, 98(8), 629-634.
https://doi.org/10.1136/archdischild-2011-301528

Bryan F. L., & Organization W. H. (1992). Hazard analysis critical control point evaluations: A
guide to identifying hazards and assessing risks associated with food preparation and
storage. World Health Organization [Online]. Available:
https://apps.who.int/iris/handle/10665/37314. Accessed 25 October 2019].

CAC. (1969). Recommended International Code of Practice- General Principles of Food

Hygiene. Codex Alimentarius Commission.

247



Cairncross, S., & Feachem, R. (1993). Environmental health engineering in the tropics: An
introductory text (second). John Wiley and Sons.

Cairncross, S., & Shordt, K. (2004). It does last! Some findings from a multi-country study of
hygiene sustainability. Waterlines, 22(3), 4-7. https://doi.org/10.3362/0262-
8104.2004.003

Carruth, B. R, Ziegler, P. J., Gordon, A., & Hendricks, K. (2004). Developmental milestones
and self-feeding behaviors in infants and toddlers. Journal of the American Dietetic
Association, 104, 51-56. https://doi.org/10.1016/j.jada.2003.10.019

Carvajal-Vélez, L., Amouzou, A., Perin, J., Maiga, A., Tarekegn, H., Akinyemi, A., Shiferaw, S.,
Young, M., Bryce, J., & Newby, H. (2016). Diarrhea management in children under five
in sub-Saharan Africa: Does the source of care matter? A Countdown analysis. BMC
Public Health, 16(1), 830. https://doi.org/10.1186/s12889-016-3475-1

Christensen, G., Dentz, H. N., Pickering, A. J., Bourdier, T., Arnold, B. F., Jr, J. M. C., & Null,
C. (2015). Pilot Cluster Randomized Controlled Trials to Evaluate Adoption of Water,
Sanitation, and Hygiene Interventions and Their Combination in Rural Western Kenya.
The American Journal of Tropical Medicine and Hygiene, 92(2), 437—-447.
https://doi.org/10.4269/ajtmh.14-0138

Clark, V. L. P. (2008). The Mixed Methods Reader. SAGE.

Clasen, T. F., Alexander, K. T., Sinclair, D., Boisson, S., Peletz, R., Chang, H. H., Majorin, F., &
Cairncross, S. (2015). Interventions to improve water quality for preventing diarrhoea

(No. 10; p. CD004794). https://doi.org/10.1002/14651858.CD004794.pub3

248



Clasen, T. F., & Cairncross, Y. (2004). Editorial: Household water management: refining the
dominant paradigm (Vol. 9). Tropical Medicine and International Health.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.738.9328&rep=repl&type=pdf

Climate Data Organization. (2018). Climate: Chikwawa [Online]. Available: https://en.climate-
data.org/location/27968/. [Accessed 19 July 2018].

Cohen, J. (1992). Quantitative methods in psychology: A power primer. Psychol. Bull., 112,
1155-1159.

Cohen, J. (2013). Statistical power analysis for the behavioural sciences (Revised ed). Taylor
and Francis.

Contzen, N., Meili, I. H., & Mosler, H.-J. (2015). Changing handwashing behaviour in southern
Ethiopia: A longitudinal study on infrastructural and commitment interventions. Social
Science & Medicine, 124, 103-114. https://doi.org/10.1016/j.socscimed.2014.11.006

Contzen, N., & Mosler, H. J. (2015a). Identifying the psychological determinants of
handwashing: Results from two cross-sectional questionnaire studies in Haiti and
Ethiopia. American Journal of Infection Control, 43(8), 826-832.
https://doi.org/10.1016/j.ajic.2015.04.186

Contzen, N., & Mosler, H. J. (2015b). RANAS (Risks, Attitudes, Norms, Abilities, and Self-
regulation) methodological fact sheets—Resources * SuSanA [Online]. Available:
https://www.susana.org/en/knowledge-hub/resources-and-
publications/library/details/2397. [Accessed 2 February 2019].

Contzen, N., & Mosler, H.-J. (2013). Impact of different promotional channels on handwashing

behaviour in an emergency context: Haiti post-earthquake public health promotions and

249



cholera response. Journal of Public Health, 21(6), 559-573.
https://doi.org/10.1007/s10389-013-0577-4

Coombes, Y., & Devine, J. (2010). Introducing FOAM: A Framework to Analyze Handwashing
Behaviors to Design Handwashing Programs. World Bank.
https://doi.org/10.1596/27924

Cooper, R. (2019). Social and Behaviour Change Communication Interventions in Mozambique.
Institute for Development Studies [Online]. Available:
https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/15122. [Accessed 3 November
2020].

Cousens, S., Kanki, B., Toure, S., Diallo, 1., & Curtis, V. (1996). Reactivity and repeatability of
hygiene behaviour: Structured observations from Burkina Faso. Social Science &
Medicine, 43(9), 1299-1308. https://doi.org/10.1016/0277-9536(95)00380-0

Creswell, J. (2005). Educational Research: Planning, Conducting, and Evaluating Quantitative
and Qualitative Research (2nd ed.). Pearson Education.

Cumming, O., Arnold, B. F., Ban, R., Clasen, T., Esteves Mills, J., Freeman, M. C., Gordon, B.,
Guiteras, R., Howard, G., Hunter, P. R., Johnston, R. B., Pickering, A. J., Prendergast, A.
J., Pruss-Ustiin, A., Rosenboom, J. W., Spears, D., Sundberg, S., Wolf, J., Null, C,, ...
Colford, J. M. (2019). The implications of three major new trials for the effect of water,
sanitation and hygiene on childhood diarrhea and stunting: A consensus statement. BMC
Medicine, 17(1), 173. https://doi.org/10.1186/s12916-019-1410-x

Curtis, & Cairncross, S. (2003a). Effect of washing hands with soap on diarrhoea risk in the
community: A systematic review. The Lancet Infectious Diseases, 3(5), 275-281.

https://doi.org/10.1016/S1473-3099(03)00606-6

250



Curtis, Cousens, S., Mertens, T., Traore, E., Kanki, B., & Diallo, 1. (1993). Structured
observations of hygiene behaviours in Burkina Faso: Validity, variability, and utility.
Bulletin of the World Health Organization, 71(1), 23-32.

Curtis, Danquah, L. O., & Aunger, R. V. (2009). Planned, motivated and habitual hygiene
behaviour: An eleven country review. Health Education Research, 24(4), 655-673.
https://doi.org/10.1093/her/cyp002

Curtis, Kanki, B., Cousens, S., Diallo, I., Kpozehouen, A., Sangaré, M., & Nikiema, M. (2001).
Evidence of behaviour change following a hygiene promotion programme in Burkina
Faso. Bulletin of the World Health Organization, 79(6), 518-527.
https://doi.org/10.1590/S0042-96862001000600007

Curtis, Schmidt, W., Luby, S., Florez, R., Touré, O., & Biran, A. (2011). Hygiene: New hopes,
new horizons (Vol. 11). https://doi.org/10.1016/S1473-3099(10)70224-3

Curtis, V., & Cairncross, S. (2003b). Effect of washing hands with soap on diarrhoea risk in the
community: A systematic review. The Lancet Infectious Diseases, 3(5), 275-281.
https://doi.org/10.1016/S1473-3099(03)00606-6

Dangour, A. D., Watson, L., Cumming, O., Boisson, S., Che, Y., Velleman, Y., Cavill, S., Allen,
E., & Uauy, R. (2013). Interventions to improve water quality and supply, sanitation and
hygiene practices, and their effects on the nutritional status of children. The Cochrane
Database of Systematic Reviews, 8, CD009382.
https://doi.org/10.1002/14651858.CD009382.pub2

De Onis, Monteiro, C., Akré, J., & Clugston, G. (2015). Global Database on Child Growth and

Malnutrition The worldwide magnitude of protein - energy malnutrition: An overview

251



from the WHO Global Database on Child Growth. Bulletin of the World Health
Organization, December, 2015.

Desai, A., Smith, L. E., Mbuya, M. N. N., Chigumira, A., Fundira, D., Tavengwa, N. V., Malaba,
T. R., Majo, F. D., Humphrey, J. H., & Stoltzfus, R. J. (2015). The SHINE Trial Infant
Feeding Intervention: Pilot Study of Effects on Maternal Learning and Infant Diet
Quality in Rural Zimbabwe. Clinical Infectious Diseases, 61(suppl_7), S710-S715.
https://doi.org/10.1093/cid/civ846

Devine, J. (2009). Introducing SaniFOAM: A Framework to Analyze Sanitation Behaviors to
Design Effective Sanitation Programs. World Bank [Online]. Available:
http://www.wsp.org/sites/wsp.org/files/publications/GSP_sanifoam.pdf. [Accessed 9
January 2020].

Dickin, K., Litvin, K., MacCain, J., & Coleman, F. (2020). The Influence of Social Norms on
Complementary Feeding Practices: Relevance for Social and Behavior Change
Interventions. Unpublished.

Dodos, J., Mattern, B., Lapegue, J., Altmann, M., & Aissa, M. (2017). Relationship between
water, sanitation, hygiene, and nutrition: What do Link NCA nutrition causal analyses
say? Waterlines, 36(4), 284-304.

Doyle, C. (2016). Evaluation of a Home-Based Walking Exercise Program on Fatigue and
Health Related Quality of Life in Prostate Cancer Patients Undergoing Radiation
Therapy: A Pilot Study [Doctoral, London School of Hygiene & Tropical Medicine]
[Online]. Available: https://researchonline.Ishtm.ac.uk/id/eprint/2531232/. [Accessed 5

November 2020].

252



Dreibelbis, R., Winch, P. J., Leontsini, E., Hulland, K. R., Ram, P. K., Unicomb, L., & Luby, S.
P. (2013a). The Integrated Behavioural Model for Water, Sanitation, and Hygiene: A
systematic review of behavioural models and a framework for designing and evaluating
behaviour change interventions in infrastructure-restricted settings. BMC Public Health,
13(1), 1015. https://doi.org/10.1186/1471-2458-13-1015

Dreibelbis, R., Winch, P. J., Leontsini, E., Hulland, K. R. S., Ram, P. K., Unicomb, L., & Luby,
S. P. (2013Db). The Integrated Behavioural Model for Water, Sanitation, and Hygiene: A
systematic review of behavioural models and a framework for designing and evaluating
behaviour change interventions in infrastructure-restricted settings (\Vol. 13).
https://doi.org/10.1186/1471-2458-13-1015

Egan, M. B., Raats, M. M., Grubb, S. M., Eves, A., Lumbers, M. L., Dean, M. S., & Adams, M.
R. (2007). A review of food safety and food hygiene training studies in the commercial
sector. Food Control, 18(10), 1180-1190. https://doi.org/10.1016/j.foodcont.2006.08.001

Ehiri, Azubuike, M. C., Ubbaonu, C. N., Anyanwu, E. C., Ibe, K. M., & Ogbonna, M. O.
(2001a). Critical control points of complementary food preparation and handling in
eastern Nigeria. Bulletin of the World Health Organization, 79(5), 423-433.

Ehiri, J. E., Azubuike, M. C., Ubbaonu, C. N., Anyanwu, E. C., Ibe, K. M., & Ogbonna, M. O.
(2001b). Critical control points of complementary food preparation and handling in
eastern Nigeria. Bulletin of the World Health Organization, 79(5), 423-433.

Ehiri, J. E., & Prowse, J. M. (1999). Child health promotion in developing countries: The case
for integration of environmental and social interventions? Health Policy and Planning,

14(1), 1-10. https://doi.org/10.1093/heapol/14.1.1

253



Ejemot-Nwadiaro, R. I., Ehiri, J. E., Arikpo, D., Meremikwu, M. M., & Critchley, J. A. (2015).
Hand washing promotion for preventing diarrhoea (Vol. 2015).
https://doi.org/10.1002/14651858.CD004265.pub3

Ersey, S., & Feachem, R. G. (1989). Intervention for the control of diarrhoeal diseases among
young children: Promotion of food hygiene. WHO/CDD/89.30 [Online]. Available:
https://apps.who.int/iris/bitstream/handle/10665/326230/WHO-CDD-89.30-eng.pdf.
[Accessed 8 February 2020].

Esrey, S. A., Potash, J. B., Roberts, L., & Shiff, C. (1991). Effects of improved water supply and
sanitation on ascariasis, diarrhoea, dracunculiasis, hookworm infection, schistosomiasis,
and trachoma. Bulletin of the World Health Organization, 69(5), 609-621.

Evans, E. W., & Redmond, E. C. (2014). Behavioral Risk Factors Associated with Listeriosis in
the Home: A Review of Consumer Food Safety Studies. Journal of Food Protection,
77(3), 510-521. https://doi.org/10.4315/0362-028X.JFP-13-238

FAO. (2015). Review of food and agricultural policies in Malawi, Country Report Series
[Online]. Available:
http://www.fao.org/fileadmin/templates/mafap/documents/Malawi/MCR_May2015.pdf.
[Accessed 18 April 2020].

FAO/WHO. (1984). The role of food safety in health and development.

FAO/WHO. (2005). Situation Analysis of Food Safety Systems in Malawi. In Proceedings of the
FAO/WHO Regional Conference on Food Safety for Africa [Online]. Available:
http://www.fao.org/home/en/. [Accessed 18 April 2020].

Feachem, R. G., Bradley, D. J., Garelick, H., & Mara, D. D. (1983). Sanitation and disease:

Health aspects of excreta and wastewater management. Sanitation and Disease: Health

254



Aspects of Excreta and Wastewater Management [Online]. Available:
https://www.cabdirect.org/cabdirect/abstract/19852018217. [Accessed 30 July 2019].

Feachem, R. G., & Koblinsky, M. A. (1983). Interventions for the control of diarrhoeal diseases
among young children: Measles immunization. Bulletin of the World Health
Organization, 61(4), 641-652.

Fein, B., Lando, M., Levy, S., Teisl, F., & Noblet, C. (2011). Trends in U.S. Consumers’ Safe
Handling and Consumption of Food and Their Risk Perceptions, 1988 through 2010.
Journal of Food Protection, 74(9), 1513-1523. https://doi.org/10.4315/0362-028 X.JFP-
11-017

Figueroa, M. E., & Kincaid, D. L. (2010). Social, Cultural and Behavioral Correlates of
Household Water Treatment and Storage. USAID, 60.

Fischer, A. R. H., De Jong, A. E. I., Van Asselt, E. D., De Jonge, R., Frewer, L. J., & Nauta, M.
J. (2007). Food safety in the domestic environment: An interdisciplinary investigation of
microbial hazards during food preparation. Risk Analysis, 27(4), 1065-1082.
https://doi.org/10.1111/j.1539-6924.2007.00944.x

Fischer Walker, C. L., Rudan, I., Liu, L., Nair, H., Theodoratou, E., Bhutta, Z. A., O’Brien, K.
L., Campbell, H., & Black, R. E. (2013). Global burden of childhood pneumonia and
diarrhoea. The Lancet, 381(9875), 1405-1416. https://doi.org/10.1016/S0140-
6736(13)60222-6

Fitzsimons, E., Malde, B., Mesnard, A., & Vera-Hernandez, M. (2016). Nutrition, information
and household behavior: Experimental evidence from Malawi. Journal of Development

Economics, 122, 113-126. https://doi.org/10.1016/j.jdeveco0.2016.05.002

255



Floyd, D. L., Prentice-Dunn, S., & Rogers, R. W. (2000). A Meta-Analysis of Research on
Protection Motivation Theory. Journal of Applied Social Psychology, 30(2), 407—429.
https://doi.org/10.1111/j.1559-1816.2000.tb02323.x

Frank, C., Werber, D., Cramer, J. P., Askar, M., Faber, M., an der Heiden, M., Bernard, H.,
Fruth, A., Prager, R., Spode, A., Wadl, M., Zoufaly, A., Jordan, S., Kemper, M. J., Follin,
P., Miiller, L., King, L. A., Rosner, B., Buchholz, U, ... Krause, G. (2011). Epidemic
Profile of Shiga-Toxin—Producing Escherichia coli 0104:H4 Outbreak in Germany. New
England Journal of Medicine, 365(19), 1771-1780.
https://doi.org/10.1056/NEJM0al1106483

Friedrich, M. N. D., Binkert, M. E., & Mosler, H. J. (2017). Contextual and Psychosocial
Determinants of Effective Handwashing Technique: Recommendations for interventions
from a case study in Harare, Zimbabwe. American Journal of Tropical Medicine and
Hygiene, 96(2), 430-436. https://doi.org/10.4269/ajtmh.16-0553

Galan, D. 1., Kim, S.-S., & Graham, J. P. (2013). Exploring changes in open defecation
prevalence in sub-Saharan Africa based on national level indices. BMC Public Health,
13(1), 527. https://doi.org/10.1186/1471-2458-13-527

Gamma, A. E., Slekiene, J., & Mosler, H.-J. (2019). The Impact of Various Promotional
Activities on Ebola Prevention Behaviors and Psychosocial Factors Predicting Ebola
Prevention Behaviors in the Gambia Evaluation of Ebola Prevention Promotions.
International Journal of Environmental Research and Public Health, 16(11), 2020.
https://doi.org/10.3390/ijerph16112020

Gautam, O. P., & Curtis, V. (2013). Food hygiene practices of mothers and level of

contamination in child’s food in Nepal: A formative research. 36th WEDC International

256



Conference: Delivering Water, Sanitation and Hygiene Services in an Uncertain
Environment [Online]. Available: https://www.scopus.com/inward/record.uri?eid=2-s2.0-
84891512459&partnerlD=40&md5=4059bc41b8262650f8ffb69fb8c91che. [Accessed 19
July 2018].

Gautam, O. P., Schmidt, W. P., Cairncross, S., Cavill, S., & Curtis, V. (2017a). Trial of a novel
intervention to improve multiple food hygiene behaviors in Nepal. American Journal of
Tropical Medicine and Hygiene, 96(6), 1415-1426. https://doi.org/10.4269/ajtmh.16-
0526

Gautam, O. P., Schmidt, W. P., Cairncross, S., Cavill, S., & Curtis, V. (2017b). Trial of a novel
intervention to improve multiple food hygiene behaviors in Nepal. American Journal of
Tropical Medicine and Hygiene. https://doi.org/10.4269/ajtmh.16-0526

Gifford, R., Steg, L., & Reser, J. P. (2011). Environmental Psychology. In IAAP Handbook of
Applied Psychology (pp. 440-470). John Wiley & Sons, Ltd.
https://doi.org/10.1002/9781444395150.ch18

Gil, A, Lanata, C., Kleinau, E., Penny, M., & Review, A. L. (2004). Children’s Feces Disposal
Practices in Developing Countries and Interventions to Prevent Diarrheal Diseases.

Gilman, R. H., Marquis, G. S., Ventura, G., Campos, M., Spira, W., & Diaz, F. (1993). Water
cost and availability: Key determinants of family hygiene in a Peruvian shantytown.
American Journal of Public Health, 83(11), 1554-1558.
https://doi.org/10.2105/AJPH.83.11.1554

Glanz, K., & Bishop, D. B. (2010). The Role of Behavioral Science Theory in Development and
Implementation of Public Health Interventions. Annual Review of Public Health, 31(1),

399-418. https://doi.org/10.1146/annurev.publhealth.012809.103604

257



Gorter, A., Sandifold, P., Pauw, J., Morales, P., Perez, R. M., & Alberts, H. (1998). Hygiene
behaviour in rural Nicaragua in relation to diarrhoea. Int J Epidemiol, 27, 1090-1100.

Government of Malawi. (2006). The national sanitation policy [Malawi] [Online]. Available:
https://www.ircwash.org/resources/national-sanitation-policy-malawi. [Accessed 6
January 2020].

Government of Malawi. (2007). Malawi National Nutrition Policy and Strategic Plan 2007—
2012. 2007 Department of Nutrition, HIV and AIDS.

Government of Malawi. (2008). 2008 Population and Housing Census Results [Online].
Available:
http://www.nsomalawi.mw/index.php?option=com_content&view=article&id=107%3A2
008-population-and-housing-census-results&catid=8&Itemid=6. [Accessed 6 January
2020].

Government of Malawi. (2011). Malawi Demographic and Health Survey 2010 [Online].

Available: https://dhsprogram.com/publications/publication-fr247-dhs-final-reports.cfm.

[Accessed 6 January 2020].
Government of Malawi. (2014). Malawi 2013-14 MDG endline survey final report. National

Statistical Office [Online]. Available: http://mics.unicef.org/news_entries/13. [Accessed

1 February 2019].

Government of Malawi. (2016). Malawi demographic and health survey 2015—16. National
Statistical Office [Online]. Available:
https://dhsprogram.com/pubs/pdf/FR319/FR319.pdf. [Accessed 19 July 2018].

Government of Malawi. (2018a). Malawi National Multi-Sector Nutrition Policy 2018-2022.

2018 Department of Nutrition, HIV and AIDS [Online]. Available:

258



https://www.fantaproject.org/sites/default/files/resources/Malawi-National-Multi-Sector-
Nutrition-Policy-2018-2022.pdf. [Accessed 30 July 2019].

Government of Malawi. (2018b). Malawi National Multi-Sector Nutrition Strategic Plan 2018-
2022. Malawi Government print [Online]. Available:
https://cepa.rmportal.net/Library/government-
publications/Malawi%?20National%20Nutrition%20Policy%20and%?20Strategic%20Plan.
pdf/view. [Accessed 19 July 2019].

Government of Malawi. (2018c). Malawi National Resilience Strategy (NRS): Breaking the cycle
of food insecurity—Policy, Plans & Statements—Disaster Risk Management—Themes &
Issues PreventionWeb.net [Online]. Available:
https://www.preventionweb.net/english/policies/v.php?id=68548&tid=108. [Accessed 16
July 2020].

Government of Malawi. (2018d). Malawi National Sanitation and Hygiene Strategy. Malawi
Government print.

Government of Malawi. (2018e). 2018 Population and Housing Census Preliminary Report.
Government Print, Zomba, 55.

Government of Malawi. (2019). Malawi population and housing Census 2018 full report.
Government press [Online]. Available:
https://actiononalbinism.org/en/document/wdmujcs8dc8?page=15. [Accessed 9 March
2019].

Government of Malawi. (2020a). Current of Water, sanitation and Hygiene for Malawi. Malawi
SHARE Dissemination Conference. Malawi SHARE dissemination conference, Lilongwe

[Online]. Available:

259



https://drive.google.com/drive/folders/19ByJc7YalyfAfwpMTAMKHug2H8LSLgGG.
[Accessed 22 June 2020].

Government of Malawi. (2020b). Ministry of Health water, sanitation and hygiene report.
Unpublished.

Graf, J., Meierhofer, R., Wegelin, M., & Mosler, H.-J. (2008). Water disinfection and hygiene
behaviour in an urban slum in Kenya: Impact on childhood diarrhoea and influence of
beliefs. International Journal of Environmental Health Research, 18(5), 335-355.
https://doi.org/10.1080/09603120801966050

Grimason, A. M., Davison, K., Tembo, K. C., Jabu, G. C., & Jackson, M. H. (2000). Problems
associated with the use of pit latrines in Blantyre, Republic of Malawi. Journal of the
Royal Society for the Promotion of Health, 120(3), 175-182.
https://doi.org/10.1177/146642400012000307

Guba, E., & Lincoln, Y. (1988). Do inquiry paradigms imply inquiry methodologies? Praeger
publishers.

Halcrow, G, Lala, S., Sherburne, L., Tho, T., & Griffiths, M. (2017). Integrating WASH and
nutrition to reduce stunting in Cambodia: From discourse to practice [Online].
Available:
https://repository.lboro.ac.uk/articles/Integrating WASH_and_nutrition_to_reduce_stunti
ng_in_Cambodia_from_discourse_to_practice/9589406. [Accessed 12 February 2020].

Hanson, W., Criswell, J., Clark, V., Petska, K., & Criswell, D. (2004). Mixed methods research
designs in counseling psychology. Journal of Counseling Psychology, 52(2 (2005)), 224—

235. https://doi.org/10.1037/0022-0167.52.2.224

260



Havelaar, A. H., Kirk, M. D., Torgerson, P. R., Gibb, H. J., Hald, T., Lake, R. J., Praet, N.,
Bellinger, D. C., Silva, N. R. de, Gargouri, N., Speybroeck, N., Cawthorne, A., Mathers,
C., Stein, C., Angulo, F. J., Devleesschauwer, B., & Group, on behalf of W. H. O. F. D.
B. E. R. (2015). World Health Organization Global Estimates and Regional Comparisons
of the Burden of Foodborne Disease in 2010. PLOS Medicine, 12(12), e1001923.
https://doi.org/10.1371/journal.pmed.1001923

Henry, F. J., Patwary, Y., Huttly, S. R. A., & Aziz, K. M. A. (1990). Bacterial contamination of
weaning foods and drinking water in rural Bangladesh. Epidemiology and Infection,
104(01), 79-85. https://doi.org/10.1017/S0950268800054558

Heri, S., & Mosler, H.-J. (2008). Factors Affecting the Diffusion of Solar Water Disinfection: A
Field Study in Bolivia. Health Education & Behavior, 35(4), 541-560.
https://doi.org/10.1177/1090198108321248

Hill, J. M., Jobling, R., Pollet, T. V., & Nettle, D. (2014). Social capital across urban
neighborhoods: A comparison of self-report and observational data. Evolutionary
Behavioral Sciences, 8(2), 59-69. https://doi.org/10.1037/h0099131

Howard, G., & Bartram, J. (2003). Domestic Water Quantity, Service Level and Health.
WHO/SDE/WSH/03.02 [Online]. Available:
https://www.who.int/water_sanitation_health/diseases/WSHO03.02.pdf. [Accessed 29 May
2020].

Howitt, P., Darzi, A., Yang, G.-Z., Ashrafian, H., Atun, R., Barlow, J., Blakemore, A., Bull, A.
M., Car, J., Conteh, L., Cooke, G. S., Ford, N., Gregson, S. A., Kerr, K., King, D.,

Kulendran, M., Malkin, R. A., Majeed, A., Matlin, S., ... Wilson, E. (2012).

261



Technologies for global health. The Lancet, 380(9840), 507-535.
https://doi.org/10.1016/S0140-6736(12)61127-1

Huber, A. C., & Mosler, H.-J. (2013). Determining behavioral factors for interventions to
increase safe water consumption: A cross-sectional field study in rural Ethiopia.
International Journal of Environmental Health Research, 23(2), 96-107.
https://doi.org/10.1080/09603123.2012.699032

Hulland, K. R., Leontsini, E., Dreibelbis, R., Unicomb, L., Afroz, A., Dutta, N. C., Nizame, F.
A., Luby, S. P., Ram, P. K., & Winch, P. J. (2013). Designing a handwashing station for
infrastructure-restricted communities in Bangladesh using the integrated behavioural
model for water, sanitation and hygiene interventions (IBM-WASH). BMC Public
Health, 13(1), 877. https://doi.org/10.1186/1471-2458-13-877

Humphrey, J. H., Jones, A. D., Manges, A., Mangwadu, G., Maluccio, J. A., Mbuya, M. N. N.,
Moulton, L. H., Ntozini, R., Prendergast, A. J., Stoltzfus, R. J., Tielsch, J. M., Chasokela,
C., Chigumira, A., Heylar, W., Hwena, P., Kembo, G., Majo, F. D., Mutasa, B., Mutasa,
K., ... Mujuru, H. A. (2015). The Sanitation Hygiene Infant Nutrition Efficacy (SHINE)
Trial: Rationale, Design, and Methods. Clinical Infectious Diseases, 61(suppl_7), S685—
S702. https://doi.org/10.1093/cid/civ844

Hussain, F., Luby, S. P., Unicomb, L., Leontsini, E., Naushin, T., Buckland, A. J., & Winch, P. J.
(2017). Assessment of the Acceptability and Feasibility of Child Potties for Safe Child
Feces Disposal in Rural Bangladesh. The American Journal of Tropical Medicine and
Hygiene, 97(2), 469-476. https://doi.org/10.4269/ajtmh.15-0932

Hygienic solutions. (2020). Glo Germ: Handwashing training [Online]. Available:

http://www.glogerm.com/handwashing.html. [Accessed 23 August 2020].

262



IMF. (2017). Malawi economic development document. IMF country report number 17/184.
International Monetary fund [Online]. Available:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=2ahUKE
wjfidHNm8vmMAhWHbFAKHef8BTKkQFjAAegQIAhAC&UrI=https%3A%2F%2FwWww.i
mf.org%2F~%2Fmedia%2FFiles%2FPublications%2FCR%2F2017%2Fcr17184.ashx&u
sg=A0vVawlslJi4Sfd4x4cfnDIFfqwo. [Accessed 11 February 2020].

IMF. (2019). Malawi and the IMF. IMF [Online]. Available:
https://www.imf.org/en/Countries/MWI. [Accessed 23 December 2019].

Imong, S. M., Jackson, D. A., Rungruengthanakit, K., Wongsawasdii, L., Amatayakul, K.,
Drewett, R. F., & Baum, J. D. (1995a). Maternal behaviour and socio-economic
influences on the bacterial content of infant weaning foods in rural Northern Thailand.
Journal of Tropical Pediatrics, 41(4), 234-240. https://doi.org/10.1093/tropej/41.4.234

Imong, S. M., Jackson, D. A., Rungruengthanakit, K., Wongsawasdii, L., Amatayakul, K.,
Drewett, R. F., & Baum, J. D. (1995b). Maternal behaviour and socio-economic
influences on the bacterial content of infant weaning foods in rural Northern Thailand.
Journal of Tropical Pediatrics, 41(4), 234-240. https://doi.org/10.1093/tropej/41.4.234

Imong, S. M., Rungruengthanakit, K., Ruangyuttikarn, C., Wongsawasdii, L., Jackson, D. A., &
Drewett, R. F. (1989). The bacterial content of infant weaning foods and water in rural
Northern Thailand. Journal of Tropical Pediatrics, 35(1), 14-18.
https://doi.org/10.1093/tropej/35.1.14

Ingelfinger, J. R. (2008). Melamine and the Global Implications of Food Contamination. New
England Journal of Medicine, 359(26), 2745-2748.

https://doi.org/10.1056/NEJMp0808410

263



Iroegbu, C. U., Ene-Obong, H. N., Uwaegbute, A. C., & Amazigo, U. V. (2000). Bacteriological
Quality of Weaning Food and Drinking Water Given to Children of Market Women in
Nigeria: Implications for Control of Diarrhoea. Journal of Health, Population and
Nutrition, 18(3), 157-162. JSTOR.

Islam, M. S., Hasan, M. K., & Khan, S. I. (1993). Growth and survival of Shigella flexneri in
common Bangladeshi foods under various conditions of time and temperature. Applied
and Environmental Microbiology, 59(2), 652-654.

Islam, Mahmud, Z. H., Gope, P. S., Zaman, R. U., Hossain, Z., Islam, M. S., Mondal, D.,
Sharker, M. A. Y., Islam, K., Jahan, H., Bhuiya, A., Endtz, H. P., Cravioto, A., Curtis, V.,
Touré, O., & Cairncross, S. (2013). Hygiene intervention reduces contamination of
weaning food in Bangladesh. Tropical Medicine and International Health, 18(3), 250—
258. https://doi.org/10.1111/tmi.12051

Jamison, D., Breman, J., Measham, A., Alleyne, G., Claeson, M., Evans, D., Jha, P., Mills, A., &
Musgrove, P. (2006). Disease Control Priorities in Developing Countries (Second
Edition). The World Bank. https://doi.org/10.1596/978-0-8213-6179-5

Jannat, K., Luby, S. P., Unicomb, L., Rahman, M., Winch, P. J., Parvez, S. M., Das, K. K.,
Leontsini, E., Ram, P. K., & Stewart, C. P. (2019). Complementary feeding practices
among rural Bangladeshi mothers: Results from WASH Benefits study. Maternal &
Child Nutrition, 15(1), e12654. https://doi.org/10.1111/mcn.12654

Kaferstein, F. (2002). The role of food safety in child survival programmes. Bulletin of the World

Health Organization : The International Journal of Public Health, 80(9), 759.

264



Kaéferstein, F. (2003). Foodborne diseases in developing countries: Aetiology, epidemiology and
strategies for prevention. International Journal of Environmental Health Research,
13(SUPPL. 1). https://doi.org/10.1080/0960312031000102949

Kamm, K. B., Feikin, D. R., Bigogo, G. M., Aol, G., Audi, A., Cohen, A. L., Shah, M. M., Yu,
J., Breiman, R. F., & Ram, P. K. (2014). Associations between presence of handwashing
stations and soap in the home and diarrhoea and respiratory illness, in children less than
five years old in rural western Kenya. Tropical Medicine and International Health, 19(4).
https://doi.org/10.1111/tmi.12263

Kar, K., & Chambers, R. (2008). Handbook on Community-Led Total Sanitation [Online].
Available:
https://pdfs.semanticscholar.org/5473/d5a6d8b418a8e75¢153ch83a5149b90e020f.pdf.
[Accessed 20 April 2020].

Khabbaz, R. F., Moseley, R. R., Steiner, R. J., Levitt, A. M., & Bell, B. P. (2014). Challenges of
infectious diseases in the USA. The Lancet, 384(9937), 53-63.
https://doi.org/10.1016/S0140-6736(14)60890-4

Kraemer, S. M., & Mosler, H.-J. (2010). Persuasion factors influencing the decision to use
sustainable household water treatment. International Journal of Environmental Health
Research, 20(1), 61-79. https://doi.org/10.1080/09603120903398301

Kramer, M. S., & Kakuma, R. (2012). Optimal duration of exclusive breastfeeding. The
Cochrane Database of Systematic Reviews, 8, CD003517.
https://doi.org/10.1002/14651858.CD003517.pub?2

Kung’u, J. K., Boor, K. J., Ame, S. M., Ali, N. S., Jackson, A. E., & Stoltzfus, R. J. (2009).

Bacterial populations in complementary foods and drinking-water in households with

265



children aged 10-15 months in Zanzibar, Tanzania. Journal of Health, Population, and
Nutrition, 27(1), 41-52.

Kwong, L. H., Ercumen, A., Pickering, A. J., Unicomb, L., Davis, J., & Luby, S. P. (2016).
Hand- and object-mouthing of rural bangladeshi children 3—18 months old. International
Journal of Environmental Research and Public Health, 13(6).
https://doi.org/10.3390/ijerph13060563

lack, R., Lopez de Romana, G., Brown, K., Bravo, N., Bazalar, O., & Kanashiro. (1989).
Incidence and etiology of infantile diarrhea and major routes of transmission in Huascar,
Peru. American Journal of Epidemiology, 129, 785-799.

Lanata. (2003). Studies of food hygiene and diarrhoeal disease. International Journal of
Environmental Health Research, 13(supl), S175-S183.
https://doi.org/10.1080/0960312031000102921

Lapworth, D. J., MacDonald, A. M., Kebede, S., Owor, M., Chavula, G., Fallas, H., Wilson, P.,
Ward, J. S. T., Lark, M., Okullo, J., Mwathunga, E., Banda, S., Gwengweya, G., Nedaw,
D., Jumbo, S., Banks, E., Cook, P., & Casey, V. (2020). Drinking water quality from
rural handpump-boreholes in Africa. Environmental Research Letters, 15(6), 064020.
https://doi.org/10.1088/1748-9326/ab8031

Leech, N. L., & Onwuegbuzie, A. J. (2009). A typology of mixed methods research designs.
Quality & Quantity, 43(2), 265-275. https://doi.org/10.1007/s11135-007-9105-3

Lewycka, S., Mwansambo, C., Kazembe, P., Phiri, T., Mganga, A., Rosato, M., Chapota, H.,
Malamba, F., Vergnano, S., Newell, M.-L., Osrin, D., & Costello, A. (2010). A cluster

randomised controlled trial of the community effectiveness of two interventions in rural

266



Malawi to improve health care and to reduce maternal, newborn and infant mortality.
Trials, 11(1), 88. https://doi.org/10.1186/1745-6215-11-88

Lewycka, S., Mwansambo, C., Rosato, M., Kazembe, P., Phiri, T., Mganga, A., Chapota, H.,
Malamba, F., Kainja, E., Newell, M.-L., Greco, G., Pulkki-Bréannstrom, A.-M., Skordis-
Worrall, J., Vergnano, S., Osrin, D., & Costello, A. (2013). Effect of women’s groups
and volunteer peer counselling on rates of mortality, morbidity, and health behaviours in
mothers and children in rural Malawi (MaiMwana): A factorial, cluster-randomised
controlled trial. The Lancet, 381(9879), 1721-1735. https://doi.org/10.1016/S0140-
6736(12)61959-X

Lilje, J., Kessely, H., & Mosler, H. J. (2015). Factors determining water treatment behavior for
the prevention of cholera in Chad. American Journal of Tropical Medicine and Hygiene,
93(1), 57-65. https://doi.org/10.4269/ajtmh.14-0613

Lilje, J., & Mosler, H.-J. (2018). Effects of a behavior change campaign on household drinking
water disinfection in the Lake Chad basin using the RANAS approach. Science of The
Total Environment, 619-620, 1599-1607. https://doi.org/10.1016/j.scitotenv.2017.10.142

Lin, A., Arnold, B. F., Afreen, S., Goto, R., Huda, T. M. N., Haque, R., Raqgib, R., Unicomb, L.,
Ahmed, T., Jr, J. M. C., & Luby, S. P. (2013). Household Environmental Conditions Are
Associated with Enteropathy and Impaired Growth in Rural Bangladesh. The American
Journal of Tropical Medicine and Hygiene, 89(1), 130-137.
https://doi.org/10.4269/ajtmh.12-0629

Liu, L., Oza, S., Hogan, D., Perin, J., Rudan, 1., Lawn, J. E., Cousens, S., Mathers, C., & Black,

R. E. (2015). Global, regional, and national causes of child mortality in 2000-13, with

267



projections to inform post-2015 priorities: An updated systematic analysis. The Lancet,
385(9966), 430-440. https://doi.org/10.1016/S0140-6736(14)61698-6

Luby, S. P., & Halder, A. K. (2008). Associations among handwashing indicators, wealth, and
symptoms of childhood respiratory illness in urban Bangladesh. Tropical Medicine &
International Health, 13(6), 835-844. https://doi.org/10.1111/].1365-3156.2008.02074.x

Luby, S. P., Halder, A. K., Tronchet, C., Akhter, S., Bhuiya, A., & Johnston, R. B. (2009).
Household Characteristics Associated with Handwashing with Soap in Rural Bangladesh.
The American Journal of Tropical Medicine and Hygiene, 81(5), 882-887.
https://doi.org/10.4269/ajtmh.2009.09-0031

Luby, S. P., Rahman, M., Arnold, B. F., Unicomb, L., Ashraf, S., Winch, P. J., Stewart, C. P.,
Begum, F., Hussain, F., Benjamin-Chung, J., Leontsini, E., Naser, A. M., Parvez, S. M.,
Hubbard, A. E., Lin, A., Nizame, F. A., Jannat, K., Ercumen, A., Ram, P. K., ... Colford,
J. M. (2018a). Effects of water quality, sanitation, handwashing, and nutritional
interventions on diarrhoea and child growth in rural Bangladesh: A cluster randomised
controlled trial. The Lancet Global Health, 6(3), e302—e315.
https://doi.org/10.1016/S2214-109X(17)30490-4

Luby, S. P., Rahman, M., Arnold, B. F., Unicomb, L., Ashraf, S., Winch, P. J., Stewart, C. P.,
Begum, F., Hussain, F., Benjamin-Chung, J., Leontsini, E., Naser, A. M., Parvez, S. M.,
Hubbard, A. E., Lin, A., Nizame, F. A., Jannat, K., Ercumen, A., Ram, P. K., ... Colford,
J. M. (2018b). Effects of water quality, sanitation, handwashing, and nutritional
interventions on diarrhoea and child growth in rural Bangladesh: A cluster randomised
controlled trial. The Lancet Global Health, 6(3), e302—e315.

https://doi.org/10.1016/S2214-109X(17)30490-4

268



Lynch, M., Painter, J., Woodruff, R., & Braden, C. (2006). Surveillance for foodborne-disease
outbreaks—United States, 1998-2002. MMWR Surveill Summ, 55(10), 1-42.

Madden, T. J., Ellen, P. S., & Ajzen, I. (1992). A Comparison of the Theory of Planned Behavior
and the Theory of Reasoned Action. Personality and Social Psychology Bulletin, 18(1),
3-9. https://doi.org/10.1177/0146167292181001

Majo, F., Mbuya, M. N. N., Humphrey, J. H., Govha, M., Chasekwa, B., Mutasa, K., Boor, K. J.,
Mazarura, E., Curtis, V., Prendergast, A. J., Ngure, F. M., & Stoltzfus, R. J. (2013).
Formative Research on Hygiene Behaviors and Geophagy among Infants and Young
Children and Implications of Exposure to Fecal Bacteria. The American Journal of
Tropical Medicine and Hygiene, 89(4), 709-716. https://doi.org/10.4269/ajtmh.12-0568

Majowicz, S. E., Hammond, D., Dubin, J. A., Diplock, K. J., Jones-Bitton, A., Rebellato, S., &
Leatherdale, S. T. (2017). A longitudinal evaluation of food safety knowledge and
attitudes among Ontario high school students following a food handler training program.
Food Control, 76, 108-116. https://doi.org/10.1016/j.foodcont.2017.01.011

Malawi National Statistical office. (2017). Malawi integrated household survey—Household
Socio-Economic Characteristics Report. Malawi National Statistical office.

Malolo, R., Kumwenda, S., Tilley, E., Chidziwisano, K., Kambala, C., & Morse, T. (2020).
Social outcomes of a community-based Water Sanitation & Hygiene (WASH)
intervention. Under Review - Journal of Water, Sanitation and Hygiene for Development.

Manandhar, D. S., Osrin, D., Shrestha, B. P., Mesko, N., Morrison, J., Tumbahangphe, K. M.,
Tamang, S., Thapa, S., Shrestha, D., Thapa, B., Shrestha, J. R., Wade, A., Borghi, J.,
Standing, H., Manandhar, M., & de L Costello, A. M. (2004). Effect of a participatory

intervention with women’s groups on birth outcomes in Nepal: Cluster-randomised

269



controlled trial. The Lancet, 364(9438), 970-979. https://doi.org/10.1016/S0140-
6736(04)17021-9

Manda-Taylor, L., Mwale, D., Phiri, T., Walsh, A., Matthews, A., Brugha, R., Mwapasa, V., &
Byrne, E. (2017). Changing times? Gender roles and relationships in maternal, newborn
and child health in Malawi. BMC Pregnancy and Childbirth, 17(1), 321.
https://doi.org/10.1186/s12884-017-1523-1

Manjang, B. (2016). Cluster Randomized Controlled Trial to Investigate the Effectiveness of
Weaning Food Hygiene Intervention for Mothers in Rural Gambia. PhD thesis,
Unpublished.

Manjang, B., Hemming, K., Bradley, C., Ensink, J., Martin, J. T., Sowe, J., Jarju, A., Cairncross,
S., & Manaseki-Holland, S. (2018). Promoting hygienic weaning food handling practices
through a community-based programme: Intervention implementation and baseline
characteristics for a cluster randomised controlled trial in rural Gambia. BMJ Open, 8(8),
e017573. https://doi.org/10.1136/bmjopen-2017-017573

Mara, D., Lane, J., Scott, B., & Trouba, D. (2010). Sanitation and Health. PLoS Medicine, 7(11).
https://doi.org/10.1371/journal.pmed.1000363

Mark, C., & Paul, N. (2005). Predicting Health Behaviour. McGraw-Hill Education (UK).

Mathias, R. G., Riben, P. D., Campbell, E., Wiens, M., Cocksedge, W., Hazlewood, A.,
Kirshner, B., & Pelton, J. (1994). The evaluation of the effectiveness of routine restaurant
inspections and education of food handlers: Restaurant inspection survey. Canadian
Journal of Public Health = Revue Canadienne De Sante Publique, 85 Suppl 1, S61-66.

Maung U, K., Khin, M., Wai, N. N., Hman, N. W., Myint, T. T., & Butler, T. (1992). Risk

Factors for the Development of Persistent Diarrhoea and Malnutrition in Burmese

270



Children. International Journal of Epidemiology, 21(5), 1021-1029.
https://doi.org/10.1093/ije/21.5.1021

Mbuya, M. N. N., Tavengwa, N. V., Stoltzfus, R. J., Curtis, V., Pelto, G. H., Ntozini, R.,
Kambarami, R. A., Fundira, D., Malaba, T. R., Maunze, D., Morgan, P., Mangwadu, G.,
& Humphrey, J. H. (2015). Design of an Intervention to Minimize Ingestion of Fecal
Microbes by Young Children in Rural Zimbabwe. Clinical Infectious Diseases,
61(suppl_7), S703-S709. https://doi.org/10.1093/cid/civ845

McLeroy, K. R., Bibeau, D., Steckler, A., & Glanz, K. (1988). An Ecological Perspective on
Health Promotion Programs. Health Education Quarterly, 15(4), 351-377.
https://doi.org/10.1177/109019818801500401

Medeiros, L. C., Hillers, V. N., Chen, G., Bergmann, V., Kendall, P., & Schroeder, M. (2004).
Design and development of food safety knowledge and attitude scales for consumer food
safety education. Journal of the American Dietetic Association, 104(11), 1671-1677.
https://doi.org/10.1016/j.jada.2004.08.030

Melariri, P., Steenkamp, L., Williams, M., Mtembu, C., Ronaasen, J., & Truter, 1. (2019). Water,
sanitation and hygiene practices in early childhood development (ECD) centres in low
socio-economic areas in Nelson Mandela Bay, South Africa. Journal of Water, Sanitation
and Hygiene for Development, 9(1), 164-171. https://doi.org/10.2166/washdev.2019.130

Merchant, A. T., Jones, C., Kiure, A., Kupka, R., Fitzmaurice, G., Herrera, M. G., & Fawzi, W.
W. (2003). Water and sanitation associated with improved child growth. European
Journal of Clinical Nutrition, 57(12), 1562. https://doi.org/10.1038/sj.ejcn.1601725

Messick, S. (1989). Validity. In R. L. Linn (Ed.), Educational measurement. New York:

Macmillan/American Council on Education., 13-103.

271



Michanie, S., Bryan, F. L., Alvarez, P., & Olivo, A. B. (1987). Critical control points for foods
prepared in households in which babies had salmonellosis. International Journal of Food
Microbiology, 5(4), 337-354. https://doi.org/10.1016/0168-1605(87)90048-1

Michanie, S., Bryan, F. L., Alvarez, P., Olivo, A. B., & Paniagua, A. (1988). Critical control
points for foods prepared in households whose members had either alleged typhoid fever
or diarrhea. International Journal of Food Microbiology, 7(2), 123-134.
https://doi.org/10.1016/0168-1605(88)90005-0

Michie, S., van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new method
for characterising and designing behaviour change interventions. Implementation Science,
6(1), 42. https://doi.org/10.1186/1748-5908-6-42

Milbak, K., Hijlyng, N., Jepsen, S., & Gaarslev, K. (1989). Bacterial contamination of stored
water and stored food: A potential source of diarrhoeal disease in West Africa.
Epidemiology and Infection, 102(2), 309-316.
https://doi.org/10.1017/S0950268800029988

Miro, S., & Magangi, B. (2011). Mixed methods: A review of literature and the future of the new
research paradigm. African Journal of Business Management, 5(10), 3757-3764.
https://doi.org/10.5897/AJBM09.082

Molbak, K., Hojlyng, N., Jepsen, S., & Gaarslev, K. (1989). Bacterial contamination of stored
water and stored food: A potential source of diarrhoeal disease in West Africa. Epidemiol
Infect. PMC Free Article, 102, 309-316.

Monte, C. M. G., Ashworth, A., Nations, M. K., Lima, A. A, Barreto, A., & Huttly, S. R. A.

(1997). Designing educational messages to improve weaning food hygiene practices of

272



families living in poverty. Social Science and Medicine, 44(10), 1453-1464.
https://doi.org/10.1016/S0277-9536(96)00241-9

Morse, T., Masuku, H., Rippon, S., & Kubwalo, H. (2018). Achieving an Integrated Approach to
Food Safety and Hygiene-Meeting the Sustainable Development Goals in Sub-Saharan
Africa. Sustainability, 10. https://doi.org/10.3390/su10072394

Morse, T., Tilley, E., Chidziwisano, K., Malolo, R., & Musaya, J. (2020). Health Outcomes of an
Integrated Behaviour-Centred Water, Sanitation, Hygiene and Food Safety Intervention—
A Randomised before and after Trial. International Journal of Environmental Research
and Public Health, 17(8), 2648. https://doi.org/10.3390/ijerph17082648

Mortimore, S., & Wallace, C. (2013). An Introduction to HACCP and Its Role in Food Safety
Control. In HACCP: A Practical Approach (pp. 1-36). https://doi.org/10.1007/978-1-
4614-5028-3_1

Mosler, & Contzen, N. (2016). Systematic behavior change in water, sanitation and hygiene. A
practical guide using the RANAS approach. Eawag.

Mosler, H.-J. (2012). A systematic approach to behavior change interventions for the water and
sanitation sector in developing countries: A conceptual model, a review, and a guideline.
International Journal of Environmental Health Research, 22(5), 431-449.
https://doi.org/10.1080/09603123.2011.650156

Motarjemi, Y. (2000). Research Priorities on Safety of Complementary Feeding. Pubmed:
Pediatrics, 106(4), 2.

Motarjemi, Y., Kaferstein, F., Moy, G., & Quevedo, F. (1993). Contaminated weaning food: A
major risk factor for diarrhoea and associated malnutrition. Bulletin of the World Health

Organization, 71(1), 79-92.

273



Motarjemi, Y., Kaferstein, F., Moy, G., & Quevedo, F. (1994a). Contaminated food, a hazard for
the very young. World Health Forum, 15(1), 69-71.
Motarjemi, Y., Kaferstein, F., Moy, G., & Quevedo, F. (1994b). Contaminated food, a hazard for

the very young. World Health Forum, 15(1), 69-71.

Msiska, B. and Nielsen, P. (2019). Leveraging Open Source Software Platforms towards HIS
Implementation in Developing Countries. Research Gate. Available at:
https://www.researchgate.net/figure/A-Projection-of-Malawi-from-Africa-

Map_fig3 332864294 (Accessed: 17 January 2022).

Mwapasa, T. (2021). Identifiyng water, sanitation and hygiene (WASH) practices in the Early
Childhood Development Centers in urban Malawi. Manuscript in draft.

Nader, L. (1986). From Anguish to Exultation. In Women in the Field: Anthropological
Experiences (pp. 97-116).

Ngure, F. (2012). Environmental Hygiene, Food Safety And Growth In Less Than Five Year Old
Children In Zimbabwe And Ethiopia [Online]. Available:
https://ecommons.cornell.edu/handle/1813/31033. [Accessed 6 May 2020].

Nizame, F. A., Unicomb, L., Sanghvi, T., Roy, S., Nuruzzaman, M., Ghosh, P. K., Winch, P. J.,
& Luby, S. P. (2013). Handwashing before food preparation and child feeding: A missed
opportunity for hygiene promotion. American Journal of Tropical Medicine and Hygiene,
89(6), 1179-1185. https://doi.org/10.4269/ajtmh.13-0434

Null, C., Stewart, C. P., Pickering, A. J., Dentz, H. N., Arnold, B. F., Arnold, C. D., Benjamin-
Chung, J., Clasen, T., Dewey, K. G., Fernald, L. C. H., Hubbard, A. E., Kariger, P., Lin,

A., Luby, S. P., Mertens, A., Njenga, S. M., Nyambane, G., Ram, P. K., & Colford, J. M.

274



(2018). Effects of water quality, sanitation, handwashing, and nutritional interventions on
diarrhoea and child growth in rural Kenya: A cluster-randomised controlled trial. The
Lancet Global Health, 6(3), e316-e329. https://doi.org/10.1016/S2214-109X(18)30005-6

O’Cathian, A., Murphy, E., & Nicholl, J. (2010). Three techniques for integrating data in mixed
methods studies. BMJ. https://doi.org/10.1136/bmj.c4587

Omemu, A., & Omeike, S. (2010). Microbiological hazard and critical control points
identification during household preparation of cooked ogi used as weaning food.
International Food Research Journal, 17, 257-266.

Oni, G. A. (1996). Infant feeding practices, socio-economic conditions and diarrhoeal disease in
a traditional area of Urban llorin, Nigeria. East African Medical Journal, 73(5), 283-288.

OzFoodNet. (2015). Monitoring the incidence and causes of diseases potentially transmitted by
food in Australia: Annual Report of the OzFoodNet Network, 2011. Communicable
Diseases Intelligence, 39(2), E236-64.

Pang, J., Chua, S. W. J. L., & Hsu, L. (2015). Current knowledge, attitude and behaviour of hand
and food hygiene in a developed residential community of Singapore: A cross-sectional
survey Trauma care and orthopedic surgery. BMC Public Health, 15(1).
https://doi.org/10.1186/s12889-015-1910-3

Panulo, M., Chidziwisano, K., Beattie, T. K., & Morse, T. (2021). Process Evaluation of ‘The
Hygienic Family’ Intervention: A Community-Based Water, Sanitation and Hygiene
Project in Rural Malawi. Manuscript in draft.

Parvez, S. M., Azad, R., Rahman, M., Unicomb, L., Ram, P. K., Naser, A. M., Stewart, C. P.,
Jannat, K., Rahman, M. J., Leontsini, E., Winch, P. J., & Luby, S. P. (2018). Achieving

optimal technology and behavioral uptake of single and combined interventions of water,

275



sanitation hygiene and nutrition, in an efficacy trial (WASH benefits) in rural
Bangladesh. Trials, 19(1), 358. https://doi.org/10.1186/s13063-018-2710-8

Patton, M. (1990). Quantitative research & evaluation methods (2 ed). Newbury park.

Peal, A. J., Evans, B. E., & van der Voorden, C. (2010). Hygiene and Sanitation Software: An
Overview of Approaches. Water Supply and Sanitation Collaborative Council [Online].
Available: http://www.wsscc.org/node/745. [Accessed 30 October 2019].

Pedersen, D. M., Keithly, S., & Brady, K. (1986). Effects of an observer on conformity to
handwashing norm. Perceptual and Motor Skills, 62(1), 169-170.

https://doi.org/10.2466/pms.1986.62.1.169

Penakalapati, D., Swarthout, J., Delahoy, M., McAliley, L., Wodnik, B., Levy & K., Freeman,
M. (2017). Exposure to animal faces and human health: A systematic review and
proposed research priorities. Environ. Sci. Techmol., 51(20):11537-11552. https://doi.org/

10.1021/acs.est.7b02811

Phiri, F. P. (2016). Experiences of multi-sector programming in Malawi. Field Exchange 52, 97.

Pickering, A. J., Djebbari, H., Lopez, C., Coulibaly, M., & Alzua, M. L. (2015). Effect of a
community-led sanitation intervention on child diarrhoea and child growth in rural Mali:
A cluster-randomised controlled trial. The Lancet Global Health, 3(11), e701—e711.
https://doi.org/10.1016/52214-109X(15)00144-8

Pickering, A. J., Julian, T. R., Marks, S. J., Mattioli, M. C., Boehm, A. B., Schwab, K. J., &
Davis, J. (2012). Fecal Contamination and Diarrheal Pathogens on Surfaces and in Soils
among Tanzanian Households with and without Improved Sanitation. Environmental

Science & Technology, 46(11), 5736-5743. https://doi.org/10.1021/es300022¢

276



Pickering, A. J., Null, C., Winch, P. J., Mangwadu, G., Arnold, B. F., Prendergast, A. J., Njenga,
S. M., Rahman, M., Ntozini, R., Benjamin-Chung, J., Stewart, C. P., Huda, T. M. N.,
Moulton, L. H., Colford, J. M., Luby, S. P., & Humphrey, J. H. (2019). The WASH
Benefits and SHINE trials: Interpretation of WASH intervention effects on linear growth
and diarrhoea. The Lancet Global Health, 7(8), e1139-e1146.
https://doi.org/10.1016/52214-109X (19)30268-2

Pierson, D., & Corlett, M. (1992). HACCP principles and applications (First edit). Chapman and
Hall [Online]. Available: https://books.google.co.uk/books?hl=en&Ir=&id=8-
_IBWAAQBAJ&oi=fnd&pg=PR9&dg=haccp&ots=D6h4TdJ-
NH&sig=yB6mdArIHOPHAO wPoE8gr3vyls#v=onepage&qg=haccp&f=false. [Accessed
16 September 2019].

Pilling, V. K., Brannon, L. A., Shanklin, C. W., Roberts, K. R., Barrett, B. B., & Howells, A. D.
(2008). Food safety training requirements and food handlers’ knowledge and behaviors.
Food Protection Trends, 28(3), 192—-200.

Priiss-Ustiin, A., Bos, R., Gore, F., Bartram, J., & World Health Organization. (2008). Safe
water, better health: Costs, benefits and sustainability of interventions to protect and
promote health [Online]. Available:
http://whglibdoc.who.int/publications/2008/9789241596435_eng.pdf. [Accessed 16 June
2020].

Quick, R. E., Kimura, A., Thevos, A., Tembo, M., Shamputa, I., Hutwagner, L., & Mintz, E.
(2002). Diarrhea prevention through household-level water disinfection and safe storage
in Zambia. The American Journal of Tropical Medicine and Hygiene, 66(5), 584-589.

https://doi.org/10.4269/ajtmh.2002.66.584

277



Rippon, S., Beattie, T. K., Lungu, K., Kumwenda, S., & Morse, T. (2018). Social capital insights
from Healthy Settings needs assessment in Malawi. PloS One, 13(10), e0206156.
https://doi.org/10.1371/journal.pone.0206156

Roche, R., Bain, R., & Cumming, O. (2017). A long way to go — Estimates of combined water,
sanitation and hygiene coverage for 25 sub-Saharan African countries. PLOS ONE, 12(2),
e0171783. https://doi.org/10.1371/journal.pone.0171783

Rosato, M., Mwansambo, C., Lewycka, S., Kazembe, P., Phiri, T., Malamba, F., Newell, M. N.,
Osrin, D., & Costello, A. (2010). MaiMwana women’s groups: A community
mobilisation intervention to improve mother and child health and reduce mortality in
rural Malawi. Malawi Medical Journal, 22(4), Article 4.
https://doi.org/10.4314/mmj.v22i4.63947

Rosenstock, Irwin. M. (1974). Historical origins of the health belief model. Health Education
Behaviour, 2, 328-335. https://doi.org/10.1177/109019817400200403

Roser, M., Ritchie, H., & Dadonaite, B. (2015). Estimates, 1950—2015: Demographic
indicators—Under five mortality (deaths under age 5 per 1,000 live births). Our World in
Data [Online]. Available: https://ourworldindata.org/child-mortality. [Accessed 7

January 2020].

Ryan, J., WAII, P., Gilbert, R., Griffin, M., & Rowe, B. (1996). Risk factors for outbreaks of
infectious intestinal disease linked to domestic catering. Communicable Disease Report.
CDR Review, 6(13), R179-83.

sanlier, N. (2009). The knowledge and practice of food safety by young and adult consumers.

Food Control, 20(6), 538-542. https://doi.org/10.1016/j.foodcont.2008.08.006

278



Saunders, W. B. (1984). Bacterial infections in the fetus and newborn. Major Problems in
Clinical Pediatrics, 26.

Scallan, E., Griffin, P. M., Angulo, F. J., Tauxe, R. V., & Hoekstra, R. M. (2011). Foodborne
illness acquired in the United states-Unspecified agents. Emerging Infectious Diseases,
17(1), 16-22. https://doi.org/10.3201/eid1701.P21101

Scallan, E., Hoekstra, R. M., Angulo, F. J., Tauxe, R. V., Widdowson, M. A., Roy, S. L., Jones,
J. L., & Griffin, P. M. (2011). Foodborne illness acquired in the United States-Major
pathogens. Emerging Infectious Diseases, 17(1), 7-15.
https://doi.org/10.3201/eid1701.P11101

Schmidt, W.-P., Aunger, R., Coombes, Y., Maina, P. M., Matiko, C. N., Biran, A., & Curtis, V.
(2009). Determinants of handwashing practices in Kenya: The role of media exposure,
poverty and infrastructure. Tropical Medicine & International Health, 14(12), 1534
1541. https://doi.org/10.1111/].1365-3156.2009.02404.x

Schmidt, W.-P., Cairncross, S., Barreto, M. L., Clasen, T., & Genser, B. (2009). Recent
diarrhoeal illness and risk of lower respiratory infections in children under the age of 5
years. International Journal of Epidemiology, 38(3), 766—772.
https://doi.org/10.1093/ije/dyp159

Schmitt, R., Bryan, F. L., Jermini, M., Chilufya, E. N., Hakalima, A. T., Zyuulu, M., Mfume, E.,
Mwandwe, C., Mullungushi, E., & Lubasi, D. (1997). Hazards and Critical Control
Points of Food Preparation in Homes in Which Persons Had Diarrhea in Zambia. Journal

of Food Protection, 60(2), 161-171. https://doi.org/10.4315/0362-028X-60.2.161

279



Schwarzer, R. (2008). Modeling Health Behavior Change: How to Predict and Modify the
Adoption and Maintenance of Health Behaviors. Applied Psychology, 57(1), 1-29.
https://doi.org/10.1111/j.1464-0597.2007.00325.x

Scott, B. E., Lawson, D. W., & Curtis, V. (2007). Hard to handle: Understanding mothers’
handwashing behaviour in Ghana. Health Policy and Planning, 22(4), 216-224.
https://doi.org/10.1093/heapol/czm014

Scott, B. E., Schmidt, W. P., Aunger, R., Garbrah-Aidoo, N., & Animashaun, R. (2008).
Marketing hygiene behaviours: The impact of different communication channels on
reported handwashing behaviour of women in Ghana. Health Education Research, 23(3),
392-401. https://doi.org/10.1093/her/cym056

Seimetz, E., Boyayo, A.-M., & Mosler, H.-J. (2016a). The Influence of Contextual and
Psychosocial Factors on Handwashing. The American Journal of Tropical Medicine and
Hygiene, 94(6), 1407-1417. https://doi.org/10.4269/ajtmh.15-0657

Seimetz, E., Boyayo, A.-M., & Mosler, H.-J. (2016b). The Influence of Contextual and
Psychosocial Factors on Handwashing. The American Journal of Tropical Medicine and
Hygiene, 94(6), 1407-1417. https://doi.org/10.4269/ajtmh.15-0657

Seimetz, E., Boyayo, A.-M., & Mosler, H.-J. (2016c). The Influence of Contextual and
Psychosocial Factors on Handwashing. The American Journal of Tropical Medicine and
Hygiene, 94(6), 1407-1417. https://doi.org/10.4269/ajtmh.15-0657

Seimetz, E., Slekiene, J., Friedrich, M. N. D., & Mosler, H.-J. (2017). Identifying behavioural
determinants for interventions to increase handwashing practices among primary school
children in rural Burundi and urban Zimbabwe. BMC Research Notes, 10(1), 280.

https://doi.org/10.1186/s13104-017-2599-4

280



Sheth, M. (2006). Food Safety Education as an Effective Strategy to Reduce Diarrhoeal
Morbidities in Children Less Than Two Years of Age. Indian Journal of Nutrition and
Dietetics, 43(1), 22-31.

Sheth, M., & Obrah, M. (2004). Diarrhea prevention through food safety education. The Indian
Journal of Pediatrics, 71(10), 879-882. https://doi.org/10.1007/BF02830824

Sheth, Patel, J., Sharma, S., & Seshadri, S. (2000). Hazard analysis and critical control points of
weaning foods. Indian Journal of Pediatrics, 67(6), 405-410.
https://doi.org/10.1007/bf02859455

Slekiene, J., & Mosler, H.-J. (2018). Characterizing the Last Latrine Nonowners in Rural
Malawi. The American Journal of Tropical Medicine and Hygiene, 98(1), 295-299.
https://doi.org/10.4269/ajtmh.17-0578

Sobel, J., Gomes, T. a. T., Ramos, R. T. S., Hoekstra, M., Rodrigue, D., Rassi, V., & Griffin, P.
M. (2004). Pathogen-Specific Risk Factors and Protective Factors for Acute Diarrheal
IlIness in Children Aged 12-59 Months in Sdo Paulo, Brazil. Clinical Infectious
Diseases, 38(11), 1545-1551. https://doi.org/10.1086/420822

Soon, J. M., Baines, R., & Seaman, P. (2012). Meta-Analysis of Food Safety Training on Hand
Hygiene Knowledge and Attitudes among Food Handlers. Journal of Food Protection,
75(4), 793-804. https://doi.org/10.4315/0362-028X.JFP-11-502

Stocker, A., & Mosler, H.-J. (2015). Contextual and sociopsychological factors in predicting
habitual cleaning of water storage containers in rural Benin. Water Resources Research,
51(4), 2000-2008. https://doi.org/10.1002/2014WR016005

Sutton, R. S., & Barto, A. G. (1998). Introduction to Reinforcement Learning (1st ed.). MIT

Press.

281



Takanashi, K., Quyen, D. T., Hoa, N. T. L., Khan, N. C., Yasuoka, J., & Jimba, M. (2013).
Long-Term Impact of Community-Based Information, Education and Communication
Activities on Food Hygiene and Food Safety Behaviors in Vietnam: A Longitudinal
Study. PLOS ONE, 8(8), e70654. https://doi.org/10.1371/journal.pone.0070654

Taulo, Wetlesen, A., Abrahamsen, R. K., Narvhus, J. A., & Mkakosya, R. (2009). Quantification
and variability of Escherichiacoli and Staphylococcusaureus cross-contamination during
serving and consumption of cooked thick porridge in Lungwena rural households,
Malawi. Food Control, 20(12), 1158-1166.
https://doi.org/10.1016/j.foodcont.2009.03.009

Taulo, Wetlesen, A., Abrahamsen, R., Kululanga, G., Mkakosya, R., & Grimason, A. (2008).
Microbiological hazard identification and exposure assessment of food prepared and
served in rural households of Lungwena, Malawi. International Journal of Food
Microbiology, 125(2), 111-116. https://doi.org/10.1016/j.ijfoodmicro.2008.02.025

Teunis, P. F. M., Reese, H. E., Null, C., Yakubu, H., & Moe, C. L. (2016). Quantifying contact
with the environment: Behaviors of young children in Accra, Ghana. American Journal
of Tropical Medicine and Hygiene, 94(4), 920-931. https://doi.org/10.4269/ajtmh.15-
0417

Tomkins & Watson, F. (1989). Malnutrition and infection cycle.

Toure, O., Coulibaly, S., Arby, A., Maiga, F., & Cairncross, S. (2011a). Improving
microbiological food Safety in peri-urban Mali; an experimental study. Food Control,

22(10), 1565-1572. https://doi.org/10.1016/j.foodcont.2011.03.012

282



Touré, O., Coulibaly, S., Arby, A., Maiga, F., & Cairncross, S. (2011b). Improving
microbiological food Safety in peri-urban Mali; an experimental study. Food Control,
22(10), 1565-1572. https://doi.org/10.1016/j.foodcont.2011.03.012

Touré, O., Coulibaly, S., Arby, A., Maiga, F., & Cairncross, S. (2013). Piloting an intervention to
improve microbiological food safety in Peri-Urban Mali. International Journal of
Hygiene and Environmental Health, 216(2), 138-145.
https://doi.org/10.1016/j.ijheh.2012.02.003

UNDP. (2015). Millennium Development Goals. UNDP.
https://www.undp.org/content/undp/en/home/sdgoverview/mdg_goals.html

UNDP. (2016). Sustainable Development Goals. UNDP.
https://www.undp.org/content/undp/en/home/sustainable-development-goals.html

UNDP. (2018). The Malawi Growth and Development Strategy 111 | UNDP in Malawi. UNDP
[Online]. Available: https://www.mw.undp.org/content/malawi/en/home/library/the-
malawi-growth-and-development-strategy-iii-.html. [Accessed 7 January 2020].

Unicef. (2015). Going Beyond ODF: Combining Sanitation Marketing with Participatory
Approaches to Sustain ODF Communities in Malawi.
https://www.unicef.org/esa/sites/unicef.org.esa/files/2018-09/UNICEF-Malawi-2015-
WASH-FN.pdf

Unicef. (2016). Malawi nutrition smart survey report [Online]. Available:
https://www.humanitarianresponse.info/system/files/documents/files/malawi_smart_2016
_survey_presentation_preliminary_result_validated_0.pdf. [Accessed 19 July 2018].

Unicef. (2017). Unicef data: Monitoring the situation of women and children [Online].

Available: https://data.unicef.org/topic/nutrition/malnutrition/. [Accessed 19 July 2018].

283



Unicef, & WHO. (2015). Progress on Sanitation and Drinking Water: 2015 Update and MDG
Assessment. UNICEF [Online]. Available:
https://www.unicef.org/publications/index_82419.html. [Accessed 24 December 2019].

Unicef, WHO, & World Bank. (2020). Levels and trends in child malnutrition. UNICEF / WHO
/ World Bank Group Joint Child Malnutrition Estimates [Online]. Available:
https://www.unicef.org/reports/joint-child-malnutrition-estimates-levels-and-trends-child-
malnutrition-2020. [Accessed 2 February 2021].

Unicef/WHO. (2009). Diarrhoea: Why children are still dying and what can be done? WHO/
UNICEF Report: 1-16. The Lancet, 375(9718), 870-872. https://doi.org/ISBN 978-92-
806-4462-3 (UNICEF)

USAID. (2011). USAID Hygiene Improvement Project, September 30, 2004 — November 30,
2010, End of Project Report. Washington, DC: USAID [Online]. Available:
https://www.google.com/search?client=safari&rls=en&q=USAID.+2011.+USAID+Hygi
ene+Improvement+Project,+September+30,+2004+%E2%80%93+November+30,+2010,
+End+of+Project+Report.+Washington,+DC:+USAID.&ie=UTF-8&0e=UTF-8.
[Accessed 6 June 2018].

USAID. (2014). Mothers’ Infant and Young Child Feeding Practices and Their Determinants in
Amhara and Oromia Regions | Feed the Future Ethiopia Growth through Nutrition
Activity [Online]. Available: https://gtn-learning.org/node/170. [Accessed 22 February
2020].

Usfar, A. A., Iswarawanti, D. N., Davelyna, D., & Dillon, D. (2010). Food and Personal Hygiene

Perceptions and Practices among Caregivers Whose Children Have Diarrhea: A

284



Qualitative Study of Urban Mothers in Tangerang, Indonesia. Journal of Nutrition
Education and Behavior. https://doi.org/10.1016/j.jneb.2009.03.003

Victora, C. G., Onis, M. de, Hallal, P. C., Blossner, M., & Shrimpton, R. (2010). Worldwide
Timing of Growth Faltering: Revisiting Implications for Interventions. Pediatrics,
125(3), e473-e480. https://doi.org/10.1542/peds.2009-1519

Vu Nguyen, T., Le Van, P., Le Huy, C., Nguyen Gia, K., & Weintraub, A. (2006). Etiology and
epidemiology of diarrhea in children in Hanoi, Vietnam. International Journal of
Infectious Diseases, 10(4), 298-308. https://doi.org/10.1016/j.ijid.2005.05.009

Waddington, H., & Snilstveit, B. (2009). Effectiveness and sustainability of water, sanitation,
and hygiene interventions in combating diarrhoea. Journal of Development Effectiveness,
1(3), 295-335. https://doi.org/10.1080/19439340903141175

Wagner, E. G., & Lanoix, J. N. (1958). Excreta Disposal for Rural Areas and Small
Communities. WHO Monograph Series, 31.

Walker, C. L. F., Rudan, 1., Liu, L., Nair, H., Theodoratou, E., Bhutta, Z. A., O’Brien, K. L.,
Campbell, H., & Black, R. E. (2013). Global burden of childhood pneumonia and
diarrhoea. The Lancet, 381(9875), 1405-1416. https://doi.org/10.1016/S0140-
6736(13)60222-6

Water and Sanitation programme. (2008). The eThekwini declaration and AfricaSan action plan
[Online]. Available: https://www.ircwash.org/resources/ethekwini-declaration-and-
africasan-action-plan. [Accessed on 7 January 2020].

WaterAid. (2009). WaterAid. Hygiene [Online]. Available: https://www.wateraid.org/uk/why-

wateraid. [Accessed 7 January 2020].

285



WaterAid. (2016a). Malawi Country Programme Strategy 2016—2021 [Online]. Available:
https://www.wateraid.org/mw/our-strategy. [Accessed 23 June 2020].

WaterAid. (2016b). water aid strategic plan for Malawi [Online]. Available:
https://www.wateraid.org/mw/our-strategy. [Accessed 23 June 2020].

West, R., & Brown, J. (2013). Theory of Addiction. John Wiley & Sons.

WHO. (1978). WHO | WHO called to return to the Declaration of Alma-Ata. WHO [Online].
Available: http://www.who.int/social_determinants/tools/multimedia/alma_ata/en/.
[Accessed 7 January 2020].

WHO. (1986). WHO | The Ottawa Charter for Health Promotion. WHO [Online]. Available:
http://www.who.int/healthpromotion/conferences/previous/ottawa/en/. [Accessed 7
January 2020].

WHO. (1993). Guidelines for Drinking-water Quality. World Health Organization [Online].
Available: https://www.who.int/publications/i/item/9789241549950. [Accessed 19
November 2019].

WHO. (2005). The World Health Report 2005—Making every mother and child count.

WHO. (2006). WHO | The global burden of foodborne diseases: Taking stock and charting the
way forward. WHO [Online]. Available:
https://www.who.int/foodsafety/publications/burden_sept06/en/. [Accessed 19 July
2018].

WHO. (2013a). Ending preventable deaths from pneumonia and diarrhoea by 2025. In Ending
preventable deaths from pneumonia and diarrhoea by 2025 (p.
http://www.who.int/maternal_child_adolescent/news_). https://doi.org/ISBN 978-92-415-

0523-9 (UNICEF)

286



WHO. (2013b). Essential nutrition actions: Improving maternal, newborn, infant and young
child health and nutrition. World Health Organization [Online]. Available:
https://apps.who.int/iris/bitstream/handle/10665/84409/9789241505550 eng.pdf;jsessioni
d=FO0A14685FDAD3B74EF83F131DB9575ED?sequence=1. [Accessed 17 March 2019].

WHO. (2014). Prevention of food borne diseases. The Five Keys to Safer Food Programme.
WHO [Online]. Available: http://www.who.int/foodsafety/areas_work/food-
hygiene/5keys/en/. [Accessed 28 December 2019].

WHO. (2015a). Improving nutrition outcomes with better water, sanitation and hygiene: WHO
[Online]. Available:
http://www.who.int/water_sanitation_health/publications/washandnutrition/en/.
[Accessed 28 December 2019].

WHO. (2015b). WHO estimates of global burden of foodborne diseases: Foodborne disease
burden epidemiology reference group 2007—2015.

WHO. (2015c). WHO estimates of global burden of foodborne diseases: Foodborne disease
burden epidemiology reference group 2007—2015 (pp. 3-5). WHO [Online]. Available:
apps.who.int/iris/bitstream/10665/199350/1/9789241565165_eng.pdf. [Accessed 19 July
2018].

WHO. (2015d). WHO estimates of the global burden of foodborne diseases. World Health
Organization [Online]. Available:
http://apps.who.int/iris/bitstream/10665/199350/1/9789241565165_eng.pdf. [Accessed
19 July 2018].

WHO. (2017). WHO | Causes of child mortality. WHO [Online]. Available:

http://www.who.int/gho/child_health/mortality/causes/en/. [Accessed 12 February 2019].

287



WHO. (2019). Nutrition | Joint child malnutrition estimates 2019 edition. WHO [Online].
Available: https://apps.who.int/gho/tableau-public/tpc-frame.jsp?id=402. [Accessed 11
February 2020].

WHO, UNICEF, & World Bank. (2019). CME Info—Child Mortality Estimates [Online].
Available: https://childmortality.org/data/Malawi. [Accessed 12 February 2019].

WHO/Unicef. (2019). JIMP Malawi 2019 report [Online]. Available:
https://washdata.org/data/household#!/mwi. [Accessed 19 July 2020].

Wodnik, B. K., Freeman, M. C., Ellis, A. S., Awino Ogutu, E., Webb Girard, A., & Caruso, B.
A. (2018). Development and Application of Novel Caregiver Hygiene Behavior
Measures Relating to Food Preparation, Handwashing, and Play Environments in Rural
Kenya. International Journal of Environmental Research and Public Health, 15(9), 1994.
https://doi.org/10.3390/ijerph15091994

Woldt, & Moy, G. (2015). Literature Review on Effective Food Hygiene Interventions for
Households in Developing Countries (pp. 1-49). FHI360 [Online]. Available:
http://www.fantaproject.org/sites/default/files/resources/Food Hygiene Literature
Review.pdf. [Accessed 19 July 2018].

Wolf, J., Priss-Ustin, A., Cumming, O., Bartram, J., Bonjour, S., Cairncross, S., Clasen, T.,
Colford, J. M., Curtis, V., France, J. D., Fewtrell, L., Freeman, M. C., Gordon, B.,
Hunter, P. R., Jeandron, A., Johnston, R. B., M&usezahl, D., Mathers, C., Neira, M., &
Higgins, J. P. T. (2014). Systematic review: Assessing the impact of drinking water and
sanitation on diarrhoeal disease in low- and middle-income settings: systematic review
and meta-regression. Tropical Medicine & International Health, 19(8), 928-942.

https://doi.org/10.1111/tmi.12331

288



World Bank. (2019a). Life expectancy at birth, total (years)—Malawi | Data [Online]. Available:
https://data.worldbank.org/indicator/SP.DYN.LE0O.IN?locations=MW. [Accessed 12
December 2020].

World Bank. (2019b). Net official development assistance and official aid received (current
US$)—Malawi | Data [Online]. Available:
https://data.worldbank.org/indicator/DT.ODA.ALLD.CD?locations=MW. [Accessed 23
December 2019].

World Bank. (2019c). World Bank overview [Text/HTML]. World Bank [Online]. Available:
https://www.worldbank.org/en/topic/poverty/overview. [Accessed 23 December 2019].

Wright, J., & Feun, L. (1986). Food Service Manager Certification: An Evaluation of Its Impact.
Journal of Environmental Health, 49(1), 12-15. JSTOR.

Zimba, E., Kinney, M. V., Kachale, F., Waltensperger, K. Z., Blencowe, H., Colbourn, T.,
George, J., Mwansambo, C., Joshua, M., Chanza, H., Nyasulu, D., Mlava, G., Gamache,
N., Kazembe, A., Lawn, J. E., & Malawi Newborn Change and Future Analysis Group.
(2012). Newborn survival in Malawi: A decade of change and future implications. Health

Policy and Planning, 27 Suppl 3, iii88-103. https://doi.org/10.1093/heapol/czs043

289



Appendix 1: Structured observation form

wAshbed

Centre for Water, Sanitation, Health
& Appropriate Technology Development

Sanitation and :ene Apphed esearch for Equity

Structured Observation Checklist (Household)

Informed Consent Form

Good morning! My name is . I am working for ......, a non-profit,
non-governmental organization, based in ...... Currently, we are conducting the study on
Y rreeees " in x districts of ....... (corvenee ) for WASHTED and SHARE.

The main objective of this study is to learn on how you care for child during the day. In order
to do so, we would like to observe your daily activities for about 6 hours. We will observe in
those houses of mother (or primary care takers of children if mother is not available) who
have child aged 18-59 months. Your participation is voluntary. You can stop at any point
during the observation.

We would be grateful if you allow us for the observation since this observation will be
extremely important and will contribute to our study. During the observation you do not need
to do any additional thing just continue your normal/routine day practices/work.

Do you have any questions? Yes No

Do | have your consent to begin the observation now? Yes No

Observers visits record

Date of
interview

Household
ID

NAME OF | coceiiiiee | e | e e e ae s e e
observer
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Observati Observation completed.......ccccoevevececeennnnee, 1

on result Not met concerned person for observation..........
Said to observe next time.......cccoeeeeeeevecvveeenennn. 3

(Instruct Nobody met athome .........ccceeeeeveeeeceeciiiieeeens 4

ion; Observation Incomplete.......cccccvvevevievenceeeenennn. 5

please Refused for observation..........cccccvvvvviveeeeeeeeeeennnn.

mention Other (SPECify)....uueeeiiiiiiiiiii e,

reason

behind

refusing)

Note for observer: Please make the purpose of your visit anonymous. Don’t use structured
observation checklist in-front of mother. Only use notebook to make notes and record observed
behaviours during structured observation. Don’t give any signal/clue that you are observing
mother’s hygiene key behaviours. You will only mention your purpose of visit is to know the ‘daily
routine of mothers and to know the diarrhoea status of their children aged between 18-59 months
in last two week’. Make sure that you are observing mother’s hygiene behaviour in-between 6-12
noon and mark in the checklist accordingly. Only observe one household per day.

Structured observation starts at 6am or 1pm:

Note for observer: don’t ask any question to mother. Only observe mother or primary care takers
of children if mother is not available) behaviours but not the behaviours of other family members
in house. If mother (or primary care taker) is not available at home, go to next participating
household. If mother (or primary care taker) is available at home, briefly talk about her daily
routine or any other local functions/rituals but don’t talk too much. Observe behaviours as
reflected in the structured observation checklist below. Only circle the correct answer soonest
after you complete the observation in respective house.

Section 1: Household/Cluster Identification

Question Response Code | Instruction

zp

District name

TA name
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Masache
Ngowe
Ngabu
Maseya

PwOnNPE

Village name

TA Masache:
1.

©oNOUAWN

Thudzu
Lolle
Mtayamanja
Lombe
Masache
Mtuwa
Anthuachino
Jackson
Konzere

10. Jackson

TA Ngowe

1.

ke wnN

Khukhumba
Mwananjobvu
Langwani
Chiphuphu
Khungubwe

TA Ngabu

1.

vk wNnN

Malikopo
Nyaika

Jese
Nkhwangwa
Julius

TA Maseya

1.

LN UEWN

Frank
M’bande
Kaphiri
Paulosi
Tome
Nenenji
Makhwatha
Mwasiya
Bandiwiki

10. Bereu
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Observe the behavioural practices of mother or primary caretakers of children having children
from 18-59 months

Now | am going to start my observational works.

Food hygiene

Breakfast
Q.N Questions Response Code
1. | What type of food has been eaten | Porridge 1
Potatoes only 2
Potatoes with tea 3
Pumpkin only 4
Pumpkin with tea 5
Bread/scorn with tea 6
Other 99
(SPECITY)cureeee e
2. | Who prepared the food Mother 1
Father 2
Sibling 3
Grandfather 4
Grandmother 5
Others (Specify) 99
3. | Observe steps followed when
preparing food for the child
(write the steps in order)
4. | Were hands washed before food | yes 1
preparation
No 0
5. | If yes, what was used to wash Water only 1
hands before food ti
ands before food preparation Water and soap 5
Water and ash 3
Water and flour 4
Others (specify) 99
6. | Was the food freshly prepared Yes 1
No 0
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If no, was the food stored

Yes

No

How was the food stored

Covered pot

=

Covered plate

Uncovered pot

Uncovered plate

W N

Others (Specify)

Yo}
(Yo}

When was it prepared

Within one hour

=

Between 2 — 4 hours ago

Between 4 — 6 hours ago

Over 6 hours ago

AW N

Don’t know

Yo}
(o]

10.

Was it reheated before
consumption

Yes

No

11.

If yes, was the food reheated to
boiling point

Yes

No

12.

Who fed the target child

Mother

Father

Self - feeding

Sibling

Grandmother

Grandfather

|| WIN|FR | O |O|R

Others (specify)

Xe]
Y]

13.

What was used to feed the
targeted child?

Spoon

Hand

cup

Plate

Both spoon and hands

v W N

Others (specify)

Xo}
(Yo}

14.

Were hands washed before
eating/feeding

Yes

No

15.

If yes, what was used to wash
hands before eating/feeding

Water only

Water and soap

N [ O |k
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Water and ash 3
Water and flour
Others (specify) 99
16. | Where did eating took place On the veranda 1
Inside house
In the kitchen
In the household yard
Others (specify) 99
17. | What utensils were used
18. | Were the utensils washed before | Yes
use No 0
19. | If yes, what was used to wash the | Water only
utensils Water and soap 1
Water and sand 2
Water and ash 3
Water and flour 4
Others (specify) 99
20. | Were the utensils washed Yes 1
immediately after use No 0
21. | Were the utensils accessed by Yes 1
animals in between use No 0
22. | If yes, for how many times were once 1
the utensils accessed by the Two times 2
animals Three times 3
Four times 4
5 times 5
More than 5 times 6
23. | Where were the clean utensils On the floor 1
stored when inside the house In bucket placed on the floor 2
On a raised place (on a rack) 3
In bucket placed on a raised place 4

(on a rack)
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Others (specify)

24,

Where were the clean utensils
stored when outside the house

On the floor

In bucket placed on the floor

On a raised place (on a rack)

In bucket placed on a raised place
(on a rack)

Others (specify)

25.

Where were the dirty utensils
stored when inside the house

On the ground within HH yard

In bucket placed on the ground
within HH yard

On a raised place (on a rack)

In bucket placed on a raised place
(on a rack)

Others (specify)

99

26.

Where were the dirty utensils
stored when outside the house

On the ground within HH yard

In bucket placed on the ground
within HH yard

On a raised place (on a rack)

In bucket placed on a raised place
(on a rack)

Others (specify)

99

27.

Is any cooked leftover/stored food
at home/Kitchen observed?

(Note: Make sure that you will
observe all the

potential areas of food storage.)

Yes

No

28.

What type of left-over food has
been stored

Nsima

Porridge

Relish

Potatoes

Cassava

Sorghum

millet

Rice

00N O U |k~ W N |-

Others (specify)

Xe]
Y]

29.

Is leftover/stored food/cooked
food kept covered with covering
lid?

Yes

No
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(Note: If all foods were covered
then only mark as Yes. If some
covered and some not then mark
No)

Lunch
Q.N Questions Response Code
30. | What type of food has been eaten | Porridge 1
Nsima with ndiwo 2
Rice with ndiwo 3
Potatoes only 4
Potatoes with tea 5
Pumpkin only 6
Pumpkin with tea 7
Bread/scorn with tea 8
Other (specify)...cccceveevvecernrverennnn. 99
31. | Who prepared the food Mother 1
Father 2
Sibling 3
Grandfather 4
Grandmother 5
Others (Specify) 99
32. | Observe steps followed when
preparing food for the child
(write the steps in order)
33. | Were hands washed before food | yes 1
preparation
No 0
34. | If yes, what was used to wash Water only 1
hands before food preparation Water and soap 2
Water and ash 3
Water and flour 4
Others (specify) 99
35. | Was the food freshly prepared Yes 1
No 0
36. | If no, was the food stored Yes 1
No 0
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37.

How was the food stored

Covered pot

Covered plate

Uncovered pot

Uncovered plate

AW (IN (-

Others (Specify)

38.

When was it prepared

Within one hour

[EY

Between 2 — 4 hours ago

Between 4 — 6 hours ago

Over 6 hours ago

S (W

Don’t know

Yo}
(o]

39.

Was it reheated before
consumption

Yes

No

40.

If yes, was the food reheated to
boiling point

Yes

No

41.

Who fed the target child

Mother

Father

Self - feeding

Sibling

Grandmother

Grandfather

Ui WIN (RO |O |k

Others (specify)

42.

Were hands washed before
eating/feeding

Yes

No

43.

If yes, what was used to wash
hands before eating/feeding

Water only

Water and soap

Water and ash

Water and flour

Others (specify)

44,

Where did eating took place

On the veranda

Inside house

In the kitchen

In the household yard

Others (specify)

99

45.

What utensils were used
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46. | Were the utensils washed before | Yes 1
use No 0
47. | If yes, what was used to wash the | Water only 1
utensils Water and soap 2
Water and sand 3
Water and ash 4
Water and flour 5
Others (specify) 99
48. | Were the utensils washed Yes 1
immediately after use No 0
49. | Were the utensils accessed by Yes 1
animals in between use No 0
50. | If yes, for how many times were once 1
the utensils accessed by the Two times 2
animals Three times 3
Four times 4
5 times 5
More than 5 times 6
51. | Where were the clean utensils On the floor 1
stored when inside the house In bucket placed on the floor 2
On a raised place (on a rack) 3
In bucket placed on a raised place 4
(on arack)
Others (specify) 99
52. | Where were the clean utensils On the floor 1
stored when outside the house In bucket placed on the floor 2
On a raised place (on a rack) 3
In bucket placed on a raised place 4
(on arack)
Others (specify) 99
53. | Where were the dirty utensils On the ground within HH yard 1
stored when inside the house In bucket placed on the ground
within HH yard
On a raised place (on a rack) 3
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In bucket placed on a raised place
(on arack)

Others (specify)

99

54.

Where were the dirty utensils
stored when outside the house

On the ground within HH yard

In bucket placed on the ground
within HH yard

On a raised place (on a rack)

In bucket placed on a raised place
(on a rack)

Others (specify)

Xe]
Y]

Dinner

Q.N

Questions

Response

0
[}
Q.
()

55.

What type of food has been eaten

Porridge

Nsima with ndiwo

Rice with ndiwo

Potatoes only

Potatoes with tea

Pumpkin only

Pumpkin with tea

Bread/scorn with tea

00N LD W IN (K

Other (specify)...cceeveeveeceecrcrennne.

56.

Who prepared the food

Mother

Father

Sibling

Grandfather

Grandmother

Others (Specify)

57.

Observe steps followed when
preparing food for the child
(write the steps in order)

58.

Were hands washed before food
preparation

yes

No

59.

If yes, what was used to wash
hands before food preparation

Water only

Water and soap

Water and ash

Water and flour

Others (specify)
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60.

Was the food freshly prepared

Yes

No

61.

If no, was the food stored

Yes

No

62.

How was the food stored

Covered pot

Covered plate

Uncovered pot

Uncovered plate

A WIN | |O|F O |k

Others (Specify)

[Xo}
Yo}

63.

When was it prepared

Within one hour

=

Between 2 — 4 hours ago

Between 4 — 6 hours ago

Over 6 hours ago

W N

Don’t know

Yo}
(o]

64.

Was it reheated before
consumption

Yes

No

65.

If yes, was the food reheated to
boiling point

Yes

No

66.

Who fed the target child

Mother

Father

Self - feeding

Sibling

Grandmother

Grandfather

ok WIN (R | O |- O |k

Others (specify)

[Xo}
(Y}

67.

Were hands washed before
eating/feeding

Yes

No

68.

If yes, what was used to wash
hands before eating/feeding

Water only

Water and soap

Water and ash

Water and flour

B W N [k O |-

Others (specify)

69.

Where did eating took place

On the veranda

Inside house

In the kitchen

In the household yard

A (W IN |-
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Others (specify) 99
70. | What utensils were used
71. | Were the utensils washed before | Yes 1
use No 0
72. | If yes, what was used to wash the | Water only
utensils
73. Water and soap 1
Water and sand 2
Water and ash 3
Water and flour 4
Others (specify) 99
74. | Were the utensils washed Yes 1
immediately after use No 0
75. | Were the utensils accessed by Yes 1
animals in between use No 0
76. | If yes, for how many times were once 1
the utensils accessed by the Two times 2
animals Three times 3
Four times 4
5 times 5
More than 5 times 6
77. | Where were the clean utensils On the floor 1
stored when inside the house In bucket placed on the floor 2
On a raised place (on a rack) 3
In bucket placed on a raised place 4
(on arack)
Others (specify) 99
78. | Where were the clean utensils On the floor 1
stored when outside the house In bucket placed on the floor 2
On a raised place (on a rack) 3
In bucket placed on a raised place 4
(on arack)
Others (specify) 99
79. | Where were the dirty utensils On the ground within HH yard

stored when inside the house

In bucket placed on the ground
within HH yard
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On a raised place (on a rack)

In bucket placed on a raised place
(on a rack)

Others (specify)

99

80.

Where were the dirty utensils
stored when outside the house

On the ground within HH yard

In bucket placed on the ground
within HH yard

On a raised place (on a rack)

In bucket placed on a raised place
(on arack)

Others (specify)

Snacks — possibility of repeating in ODK

Q.N

Questions

Response

81.

What type of snack has been eaten

Sweet

Fruit

kamba

Scone

Biscuit

sugarcane

Mkute

Other (specify)..............

82.

Who prepared the snack

Mother

Father

Sibling

Grandfather

Grandmother

Not prepared

Others (Specify)

83.

Were hands washed before snack
preparation

yes

No

84.

If yes, what was used to wash
hands before snack preparation

Water only

Water and soap

Water and ash

Water and flour

Others (specify)

85.

Was the snack freshly prepared

Yes

No
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86.

If no, was the snack stored

Yes

No

87.

How was the snack stored

Covered pot

Covered plate

Uncovered pot

Uncovered plate

A (W IN |- o |+~

Others (Specify)

88.

When was it prepared

Within one hour

Between 2 — 4 hours ago

N |

Between 4 — 6 hours ago

Over 6 hours ago

Don’t know

89.

Was it reheated before
consumption

Yes

No

N/A

90.

If yes, was the food reheated to
boiling point

Yes

No

N/A

91.

Who fed the target child

Mother

Father

Self - feeding

Sibling

Grandmother

Grandfather

LW N (-

Others (specify)

[Xe}
Yo}

92.

Were hands washed before
eating/feeding the snack

Yes

No

93.

If yes, what was used to wash
hands before eating/feeding

Water only

Water and soap

Water and ash

Water and flour

A WIN (L |O|F

Others (specify)

94.

Where did eating took place

On the veranda

Inside house

In the kitchen

In the household yard

A (W IN |-
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Others (specify) 99
95. | What utensils were used If no
utensil
was
used,
Skip
utensils
related
questions
below
96. | Were the utensils washed before | Yes 1
use No 0
97. | If yes, what was used to wash the | Water only
utensils Water and soap 1
Water and sand 2
Water and ash 3
Water and flour 4
Others (specify) 99
98. | Were the utensils washed Yes 1
immediately after use No 0
99. | Were the utensils accessed by Yes 1
animals in between use No 0
100/ If yes, for how many times were once 1
the utensils accessed by the Two times 2
animals Three times 3
Four times 4
5 times 5
More than 5 times 6
101 Where were the clean utensils On the floor 1
stored when inside the house In bucket placed on the floor 2
On a raised place (on a rack) 3
In bucket placed on a raised place 4
(on a rack)
Others (specify) 99
102] Where were the clean utensils On the floor 1
stored when outside the house In bucket placed on the floor
On a raised place (on a rack)
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In bucket placed on a raised place 4
(on arack)
Others (specify) 99
103| Where were the dirty utensils On the ground within HH yard 1
stored when inside the house In bucket placed on the ground 2
within HH yard
On a raised place (on a rack) 3
In bucket placed on a raised place
(on arack)
Others (specify) 99
104| Where were the dirty utensils On the ground within HH yard 1
stored when outside the house In bucket placed on the ground 2
within HH yard
On a raised place (on a rack) 3
In bucket placed on a raised place 4
(on arack)
Others (specify) 99
Faeces management
105, Does the household have a toilet | Yes 1
No 0
106/ What is the type of the toilet Unimproved Traditional latrine 1
Improved traditional latrine 2
Ventilated improved latrine 3
Ecosan toilet 4
Flash toilet 5
Others (specify) 99
107/ Is there a drop-hole cover yes 1
No 0
108, Is the drop hole cover fitted on the | Yes 1
latrine hole No 0
109, Assess condition of toilet by Yes 1
observing the following: No 0
(Instruction: “Clean” means that
the floor, drop hole and walls of
the toilet are visibly clean)
110 Who used the toilet during period | Father 1
of observation Mother
Target child
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Sibling 4
Grand father 5
Grand mother 6
None 7
Others (specify) 99
111/ Is human faeces’ observed in the | Yes 1
household premises? No 0
Child defecation — Possibility of repeating in ODK
112/ Did child defecate during Yes 1
observation time? No 0
113| Where did child target child In open place (anywhere) 1
defecate? Potties 2
Nappies/diapers 3
Clothes 4
Others (Specify)...ccceveerercennns 99
114, Picked up and disposed in toilet 1
Picked up and disposed in dumping
side
How was the child’s faeces Left as it is 3
disposed? Covered with soil 4
Throw anywhere 5
Wash in bucket 6
Others 99
(SPECIfY)eeeeiiieeiieceee e,
115] If disposed in toilet, what was Hoe 1
used to carry the faeces Shovel 2
Leaves 3
Piece of metal 4
Piece of paper 5
Bare hands 6
Others (specify) 99
116/ If faeces were removed from yes 1
where the child defecated and No
disposed somewhere, are some
faeces still remain on the disposal
place?
117, Washed immediately when soiled 1
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How were soiled nappies/clothes
treated

Packed in bucket to be washed later

Packed on another place e.g. roof to
be washed later

Clothes/nappies not soiled 4
Others specify 99
Animal faeces
118) Are there domestic animals at the | Yes 1
household No 0
119/ What domestic animals are Poultry 1
present Pig 2
Cattle 3
Goat 4
Sheep 5
Dog 6
Cat 7
Others 99
120/ Are animal faeces present inside Yes 1
the house No 0
121/ Are animal faeces present outside | Yes 1
the house No 0
122/ The droppings are from which
animals?
123/ Has there been an attempt to Yes
remove the animal faeces if No 0
present
Handwashing — Possibility of repeating in ODK
124] Is there a specific hand washing Yes 1
station/area? No 0
125/ How many specific handwashing
facilities were there
126, What is the location of the Inside or near the latrine 1
handwashing facility(s) Under the dish rack 2
near the cooking place/fire 3
Elsewhere inside the house 4
Outside the house near the door 5
Elsewhere in the compound 6
Others (Specify) 99
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127 Are soap and water available in Only Soap 1
the hand washing station/area? Only Water 2
Both Soap and Water available 3
Both Soap and Water unavailable 4
Ash and water 5
Other(Specify)....ccoevvveverververnennen. 99
128| What type of soap is it? Liquid soap 1
Bar soap 2
Powdered soap 3
Ash 4
Flour 5
Others (Specify) 99
Household water management
1. Drinking water
129/ What is the main source of Piped water in residence 1
drinking water used by the Piped water to tap in yard, plot 2
household? Borehole 3
Protected spring 4
Surface water 5
Water vendor 6
Other (specify)....ccccevvvvrvernenne. 99
130/ How is drinking water stored Covered Barrel 1
within the household? Open barrel 2
Covered bucket 3
Open Bucket 4
Covered Mtsuko 5
Open mtsuko 6
Other (Specify)...ccccevvereennens 99
131] What is the condition of the Visibly Clean 1
stored drinking water? Visibly Dirty 0
(Clean means absence of clay, mud,
turbidity in water, things like dust, animal
hair, insects and any visible residue,
colour objects in or on the surface of the
water)
132/ What is used to wash the drinking | Water only

water storage container

Water and soap

Water and mud
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Water and ash 4
Others (specify) 99
133| Where is drinking water storage Inside the house on a raised place
container placed within the Inside the house on the floor
household Outside the house on a raised place
Outside the house on the ground
Others (specify) 99
134) Are  drinking water Yes 1
containers/pots properly No
covered with covering lid?
(Properly covered means complete
covering of the container)

135/ Can drinking water be accessed by | Yes 1
animals No 0

136/ Was drinking water accessed by Yes 1
animals during observation period | No 0

137/ If yes, for how many times was once 1
water accessed by the animals Two times 2

Three times 3
Four times 4
5 times 5
More than 5 times 6

138/ Which animals accessed the water | Poultry 1

Pig 2
Goat 3
Cow 4
Dog 5
Cat 6
Others specify 99

139) How do they get/draw drinking
water from the storage equipment

2. Water for other domestic purposes (e.g. washing utensils, cooking)

140/ What is the main source of water | Piped water in residence 1
for other domestic purposes at the Piped water to tap in yard, plot 2
household? Borehole 3

Protected spring 4
Surface water 5
Water vendor 6
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Other (specify)....cccoevvvvrvernenee. 99

141) How is water for other domestic Covered Barrel 1
purposes stored within the Open barrel 2
household? Covered bucket 3

Open Bucket 4
Covered Mtsuko 5
Open mtsuko 6
Other (Specify)....ccccevurrurunne. 99

142) What is the condition of the Visibly Clean 1
stored water for other domestic Visibly Dirty 0
purposes?

(Clean means absence of clay, mud,
turbidity in water, things like dust, animal
hair, insects and any visible residue,
colour objects in or on the surface of the
water)

143] What is used to containers for Water only 1
storing water for other domestic | Water and soap 2
pUrposes Water and mud 3

Water and ash 4
Others (specify) 99

144| Where are containers for storing Inside the house on a raised place 1
water for other domestic purposes | |nside the house on the floor
placed Outside the house on a raised place

Outside the house on the ground
Others (specify) 99

145, Are water containers for other | Yes
domestic purposes properly No 0
covered with covering lid?

(Properly covered means complete
covering of the container)

146, Can water for other domestic | Yes 1
purposes accessed by animals No 0

147, Was water for other domestic Yes 1
purposes accessed by animals No 0
during observation period

148/ If yes, for how many times was once 1
water accessed by the animals Two times 2

Three times 3
Four times 4
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5 times

More than 5 times

149,

Which animals accessed the water

5

6
Poultry 1
Pig 2
Goat 3
Cow 4
Dog 5
Cat 6
Others specify 99

150,

How do they get/draw the water
for other domestic purposes from
the storage equipment

Child mouthing (any object other than food being put in child mouth) — Possibility of repeating

in ODK

151/ Is the child putting any object in Yes 1
his/her mouth? No 0

152/ If yes, What is being put in child
mouth

153 For how long has it been in the
child mouth

154| Was the object visibly dirty Yes 1

No 0

155| Were child’s hands visibly dirty Yes 1

No 0
156, What was the reaction of the Stopped the child 1
mother Did nothing 2
Removed the child 3
Others (specify) 99
Other issues

157, Observe if the household has a Yes 1
raised place for storage of utensils | No 0
inside the house?

158 Have you observed if the food Yes 1
hygiene bantings are hanged No 0
anywhere?

159/ If yes where exactly are they| Window
hanged? Door

Sitting room
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Kitchen

Veranda 5
Others (Specify) 99
160, Observe if the SHARE calendar is Yes 1
present at the household No 0
161/ Is anyone at the household Yes 1
wearing a handwashing with soap | No 0
bracelet?
162/ If yes, who is wearing the bracelet | Mother 1
Father 2
Grandmother 3
Grandfather 4
Sibling 5
Others (Specify) 99

Please write down your observation note based on your observation (example: nappy not immediately washed after changed,

mother might re-heat few foods, few not, mother might cleans few serving utensils few not, mother might have multiple

exposure during feeding etc):

Thank you so much for your valuable time
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Appendix 2: Hand hygiene audit observation form

Sshare

Sanitation and Hygiene Applied Research for Equity

Date :

TA :

Op.

Op.

Person

|:| Mother
] sibling
[] Father
[] G/parent
] child

|:| Other

Specify:

Person

|:| Mother
[] sibling
[] Father
] G/parent
[ child

|:| Other

Specify:

!-

wAshbed

(entre for Water, Sanitation, Health
& Appropriate Technology Development

Hand Hygiene Observation Form

Event

(] child feeding

[] before eating

] Food preparation
[] changing nappy
|:| after latrine use

|:| Touch dirty things:

Specify:
] other Specify:
Event

[] child feeding

] before eating

|:| Food preparation
] changing nappy
[] after latrine use

|:| Touch dirty things:

Specify:

|:| Other Specify:

HHID :
Village :

HH Action

[ ] water only

|:| water with soap
|:| water with ash
(] water with sand
[] water with flour
|:| No action

HH Action

] water only

[] water with soap
|:| water with ash
|:| water with sand
[] water with flour
|:| No action

District :

Observer Name :

Handwashing facility

(] Tippy tap

[] Jug and basin

] bucket without tap
[] bucket with tap

|:| cup only

[ ] Deep in basin/bucket
[] other Specify:

Handwashing facility

(] Tippy tap

[ ] Jug and basin

[] bucket without tap
[] bucket with tap

] cup only

[ ] Deep in basin/bucket
[] other Specify:

HWEF location Comments

|:| outside toilet
|:| Under dish rack
(] in HH yard

[] Inside the house
] other Specify:

HWF location Comments

[] outside toilet
[] under dish rack
|:| in HH yard

[] Inside the house
(] Other Specify:
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Appendix 3: Sample of Household questionnaire based on the RANAS model

Appendix 3A: Questionnaire based on the RANAS model for handwashing with soap behaviour

Behaviour factors

Selected Items

Risk Factors
Vulnerability

Severity

Health Knowledge

Attitudinal Factors
Belief effort
Belief time consuming

Belief expensive
Belief distance (far
away)

Belief certain for
prevention
Feelings
Normative Factors
Others’ behaviour
household

Others’ behaviour
village

Others’ approval

Personal obligation
Ability Factors
Confidence in
performance
Difficult water

Difficult soap

Difficult time

In general, how high do you think is the risk that you get dirrhoea?

Imagine that you contracted dirrhoea how severe would be the impact on
your life in general?

Can you tell me what causes dirrhoea? Could you please tell me for each
following aspects whether it is a cause or not? E.g. Water contaminated by
bacteria.

How effortful do you think is washing hands with soap and water?

How time consuming do you think it is to always wash hands with soap and
water?

How expensive is it for you to always wash hands with soap and water?

Do you think that the hand washing facility is far away from your usual area
of activity?

How certain are you that always washing hands with soap and water
prevents you and your family from getting dirrhoea?

How much do you like always washing hands with soap and water?

How many people of your household always wash hands with soap and
water?
How many people of your village always wash hands with soap and water?

People who are important to you like your family members, friends, the
chief of the village, NGO workers or Pastor, how much they approve that
you always wash hands with soap and water?

How strong do you feel a personal obligation to yourself to wash hands with
soap and water?

How sure are you that you can wash hands with soap and water?

How difficult is to get as much water as you need to always wash hands
with soap and water?

How difficult is to get much soap as you need to always wash hands with
soap and water?

How difficult is it have enough time to always wash hands with soap and
water
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Barriers distance How confident are you that you can wash hands with soap and water, even
if you have to walk some distance to reach the next hand washing facility?
Self-Regulation Factors

Coping plan Do you have a plan what to do so that you always have soap for hand
washing? Please specify.

Remembering (pay How much do you pay attention to always have enough soap at home to

attention) wash hands with soap and water?

Remembering When you think about the last 24 hours: How often did it happen that you

(forgetting last 24h) forgot to wash your hands with soap and water?

Commitment How important is it for you to wash hands with soap and water?

(important)

Additional factor How often do you discuss with others about handwashing with soap at
critical times

Self-reported

Behaviour

Hand washing before Before you feed your child main meals (e.g. lunch), how often do you wash

eating main meals (e.g. your hands with soap and water?

lunch) Before your child takes main meals (e.g. lunch), how often does he/she
wash hands with soap and water? (asked in case of child self-feeding)

Hand washing after After you defecate, how often do you wash your hands with soap and

using the toilet water?

Hand washing before

food preparation Before you prepare food, how often do you wash your hands with soap and

Hand washing before water?

eating snacks Before you feed your child snacks, how often do you wash your hands with
soap and water?
Before your child eat snacks, how often does he/she wash hands with soap

Hand washing after and water? (asked in case of child self-feeding)

cleaning child’s bottom  After cleaning child’s bottom, how often do you wash your hands with soap

and water

Notes. Response scales: 5-point Likert scale [from ‘not at all’ to ‘very much’; from ‘at no time’ to ‘almost each
time’; from ‘never’ to ‘very often’; from ‘nobody’ to ‘almost all of them’], [yes; no; | don’t know].

Appendix 3B: Questionnaire based on the RANAS model for washing kitchen utensils with soap

behaviour
Behaviour factors Selected Items
Risk Factors
Vulnerability In general, how high do you think is the risk that you get dirrhoea?
Attitudinal Factors
Belief effort How effortful do you think is washing utensils with soap and water?
Belief time consuming  How time consuming do you think it is to always wash utensils with soap
and water?
Belief pleasant How pleasant is it for you to always wash utensils with soap and water?

Normative Factors
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Others’ behaviour
household
Others’ behaviour
village

Others’ approval

Personal obligation

Ability Factors
Confidence in
performance
Difficult water

Difficult soap

Confidence in
performance (hurry)
Confidence in
performance
(recovery)
Self-Regulation Factors
Remembering (pay
attention)
Remembering
(forgetting last 24h)
Commitment
(important)
Commitment
(committed)

How many people of your household always wash utensils with soap and
water?
How many people of your village always wash utensils with soap and water?

People who are important to you like your family members, friends, the
chief of the village, NGO workers or Pastor, how much they approve that
you always wash utensils with soap and water?

How strong do you feel a personal obligation to yourself to wash utensils
with soap and water?

How sure are you that you can wash utensils with soap and water?

How difficult is to get as much water as you need to always wash utensils

with soap and water?

How difficult is to get much soap as you need to always wash utensils with
soap and water?

How sure are you that you can always wash utensils with soap even if you
arein hurry?

If you stopped washing utensils with soap for other reasons, how sure are
you that you can restart washing utensils with soap and water?

How much do you pay attention to always have enough soap at home to
wash utensils with soap and water?

When you think about the last 24 hours: How often did it happen that you
forgot to wash utensils with soap and water?

How important is it for you to wash utensils with soap and water?

How committed do you feel to wash utensils with soap and water?

Additional factor

How often do you discuss with others about washing utensils with soap and
water

Self-reported
Behaviour

Washing kitchen
utensils with soap

Before you use kitchen utensils, how often do you wash them with soap and
water

Notes. Response scales: 5-point Likert scale [from ‘not at all’ to ‘very much’; from ‘at no time’ to ‘almost each
time’; from ‘never’ to ‘very often’; from ‘nobody’ to ‘almost all of them’].

Appendix 3C: Questionnaire based on the RANAS model for keeping kitchen utensils on safe

place behaviour

Behaviour factors

Selected Items

Risk Factors
Vulnerability

In general, how high do you think is the risk that you get dirrhoea?
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Attitudinal Factors
Belief effort
Belief time consuming

Belief pleasant
Normative Factors
Others’ behaviour
household

Others’ behaviour
village

Others’ approval

Personal obligation

Ability Factors
Confidence in
performance (no place)
Confidence in
performance (hurry)
Confidence in
performance
(recovery)

Confidence in
performance (can’t do
so)

Self-Regulation Factors
Remembering (pay
attention)
Remembering
(forgetting last 24h)
Commitment
(important)
Commitment
(committed)

How effortful do you think is to keep utensils on an elevated place?
How time consuming do you think it is to always keep utensils on an
elevated place?

How pleasant is it for you to always keep utensils on an elevated place?

How many people of your household always keep utensils on an elevated
place?
How many people of your village always keep utensils on an elevated place?

People who are important to you like your family members, friends, the
chief of the village, NGO workers or Pastor, how much they approve that
you always keep utensils on an elevated place?

How strong do you feel a personal obligation to yourself to keep utensils on
an elevated place?

How confident are you that you can keep kitchen utensils on an elevated
place even if this is difficult sometimes (e.g. because of no dish rack)?

How sure are you that you can always keep utensils on an elevated place
even if you are in hurry?

If you stopped washing utensils with soap for other reasons, how sure are
you that you can restart keeping utensils on an elevated place?

How often does it happen that you want to keep kitchen utensils on an
elevated position but can’t do so?

How much do you pay attention to always keep utensils on an elevated
place?

When you think about the last 24 hours: How often did it happen that you
forgot to keep utensils on an elevated place?

How important is it for you to keep utensils on an elevated place?

How committed do you feel to keep utensils on an elevated place?

Additional factor

How often do you discuss with others about keeping utensils on an elevated
place

Self-reported
Behaviour

Keeping kitchen
utensils safe (on
elevated place)

Do you keep your kitchen utensils on an elevated place

Notes. Response scales: 5-point Likert scale [from ‘not at all’ to ‘very much’; from ‘at no time’ to ‘almost each
time’; from ‘never’ to ‘very often’; from ‘nobody’ to ‘almost all of them’].
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Appendix 4: WHO sub - regions in detail (Source: (WHO, 2015c)

Sub - Region WHO member states

AFRD Algeria; Angola; Benin; Burkina Faso; Cameroon; Cabo Verde; Chad; Comoros; Equatorial
Guinea; Gabon; Gambia; Ghana; Guinea; Guinea-Bissau; Liberia; Madagascar; Mali;
Mauritania; Mauritius; Niger; Nigeria; Sao Tome and Principe; Senegal; Seychelles; Sierra
Leone; Togo.

AFRE Botswana; Burundi; Central African Republic; Congo; Cote d’lvoire; Democratic Republic of
the Congo; Eritrea; Ethiopia; Kenya; Lesotho; Malawi; Mozambique; Namibia; Rwanda;
South Africa; Swaziland; Uganda; United Republic of Tanzania; Zambia; Zimbabwe.

AMR A Canada; Cuba; United States of America.

AMRB Antigua and Barbuda; Argentina; Bahamas; Barbados; Belize; Brazil; Chile; Colombia; Costa
Rica; Dominica; Dominican Republic; El Salvador; Grenada; Guyana; Honduras; Jamaica;
Mexico; Panama; Paraguay; Saint Kitts and Nevis; Saint Lucia; Saint Vincent and the
Grenadines; Suriname; Trinidad and Tobago; Uruguay; Venezuela (Bolivarian Republic of).

AMRD Bolivia (Plurinational State of); Ecuador; Guatemala; Haiti; Nicaragua; Peru.

EMR B Bahrain; Iran (Islamic Republic of); Jordan; Kuwait; Lebanon; Libya; Oman; Qatar; Saudi
Arabia; Syrian Arab Republic; Tunisia; United Arab Emirates.

EMRD Afghanistan; Djibouti; Egypt; Irag; Morocco; Pakistan; Somalia; South Sudan; Sudan; Yemen.

EURA Andorra; Austria; Belgium; Croatia; Cyprus; Czech Republic; Denmark; Finland; France;
Germany; Greece; Iceland; Ireland; Israel; Italy; Luxembourg; Malta; Monaco; Netherlands;
Norway; Portugal; San Marino; Slovenia; Spain; Sweden; Switzerland; United Kingdom.

EURB Albania; Armenia; Azerbaijan; Bosnia and Herzegovina; Bulgaria; Georgia; Kyrgyzstan;
Montenegro; Poland; Romania; Serbia; Slovakia; Tajikistan; The Former Yugoslav Republic of
Macedonia; Turkey; Turkmenistan; Uzbekistan.

EURC Belarus; Estonia; Hungary; Kazakhstan; Latvia; Lithuania; Republic of Moldova; Russian
Federation; Ukraine.

SEARB Indonesia; Sri Lanka; Thailand.

SEARD Bangladesh; Bhutan; Democratic People’s Republic of Korea; India; Maldives; Myanmar;
Nepal; Timor-Leste.

WPR A Australia; Brunei Darussalam; Japan; New Zealand; Singapore.

WPR B Cambodia; China; Cook Islands; Fiji; Kiribati; Lao People’s Democratic Republic; Malaysia;
Marshall Islands; Micronesia (Federated States of); Mongolia; Nauru; Niue; Palau; Papua
New Guinea; Philippines; Republic of Korea; Samoa; Solomon Islands; Tonga; Tuvalu;
Vanuatu; Viet Nam.

Notes: (1) The sub-regions are defined on the basis of child and adult mortality. Stratum A = very low
child and adult mortality; Stratum B = low child mortality and very low adult mortality; Stratum C = low
child mortality and high adult mortality; Stratum D = high child and adult mortality; and Stratum E = high
child mortality and very high adult mortality. The use of the term sub-region’ here and throughout the
text does not identify an official grouping of WHO Member States, and the “sub-regions” are not related
to the six official WHO regions, which are AFR = African Region; AMR = Region of the Americas; EMR =
Eastern Mediterranean Region; EUR = European Region; SEAR = South-East Asia Region; WPR = Western

Pacific Region.
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Appendix 6: Participant Information Sheet

All consent forms to be used in the research project will be specific to the activity being undertaken, and
will be translated to Chichewa for easy understanding of participants. All consent forms will be read to
the participant, as well as provided for further reading at a later point.

This work involves research and will be done by MEIRU and University of Malawi (Polytechnic and College
of medicine) with funding from DFID through SHARE.

This research is aimed at improving the sanitation and hygiene conditions of weaning food for the under
five children in your household. You may receive some advice and support on hygiene practices within
your home both directly and through group discussions. During the period of follow up, eating patterns
of communities and health status of children will be monitored through health passports and interviews
to check if they affect food hygiene and safety. This research will take a maximum of one year from the
day observations start. No part of this research will be experimental and presents no risk or discomfort
to participants of the study.

If your household accepts to continue taking part, you will be asked questions on the practices and
behaviours on eating patterns, food hygiene and sanitation. We will be collecting food samples and stools
from your child/children.

Agreeing to take part in this research

We do not anticipate that any harm will come to people through their participation and sampling in the
research.

Please note that your participation and allowing your household to be included in the study is entirely
voluntary. If you don’t want to take part, you can refuse without any penalty or loss of benefits to you. If
you do agree to participate and then change your mind, please tell the researchers and they will end your
participation and withdraw your household immediately, without any penalty or loss of benefits to you.
You can do this at any point during this study.

We will inform you of any significant new findings during the study which may affect your willingness to
continue.

Compensation

Note that there is no compensation of any kind for participation in this study. However you will benefit
from increased understanding of good hygiene practices at household level, which may improve the
health status of you and your family.
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Confidentiality

As a participant in the research be assured that all the information you provide will be treated in
confidence. This means that your name or any name of household members will not be used when we
write our reports about the research. It also means that no one outside the research team will know how
you as an individual answered the questions. No photographs, video or audio material arising from your
participation in this study will be included in any reports, even anonymously, without your agreement.

Part B: Consent Form

MEIRU, University of Malawi (Polytechnic and College of Medicine) and SHARE, with funding from DFID
will conduct a study in the next three years (2015-2018) on food hygiene and weaning foods for under
five children.

We are asking your household (specifically your under five child/children to be included in the food
hygiene/WASH interventions so that we can understand more about the eating patterns, food hygiene
and sanitation of your household and community especially for the under five children.

| would like to assure you that your responses will be kept confidential.

NV F= ] = T PRSP PPPPPRPRR PR

AV o [ TSP

1. Have you read or listened to the respondent information sheet? Yes / No

2. Have you had the opportunity to ask questions? Yes / No

3. Have your questions been answered, and do you feel that you have Yes / No
had enough information about this study?

4. Do you understand that you are free to withdraw from the study Yes / No
at any time without giving a reason and without any penalties?

5. Do you understand that data collected during the study may Yes / No

be looked at by individuals from SHARE, MEIRU and University of Malawi?
If you have answered ‘yes’ to all these questions, please sign the form, or place a thumbprint below,
which means that you voluntarily agree to enter the study.
| voluntarily agree to enter this study.
Signature/thumb Print.........cccccveeeiiiie i [DF: | =S
Witness to consent if participant unable to sign their name (name in capitals)......cccoeeevvevervennnes
Signature/thumb print ........ccococeieeeeveieieecee e, D | T

Investigator obtaining consent (name in capitals)......cccceveveeveeeeerecveevernerens

SINature ..o Date .o,
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More information
For further questions about this research, please contact: Dr. Tracy Morse, Polytechnic, WASHTED,
P/Bag 303 Chichiri, Blantyre 3. Email: tracythomson@africa-online.net

For information pertaining to ethical approval of this research contact:
COMREC Administrator

College of Medicine, University of Malawi

3rd Floor - John Chiphangwi Learning Resource Centre

Private Bag 360

Chichiri

Blantyre 3

Malawi
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Appendix 7: Research Project Pictures

Figure 28: Hand paper print game exercise to reinforce handwashing with soap behaviour
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Figure 30: Tippy Tap handw-ashing fa.cility under a dish ‘rack
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Figure 33: Hygienic family illustration
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Figure 34: A child wearing a bib with a handwashing witF\ soap message
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