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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 
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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  

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

 
Behaviour factors Behavioral factors are perceptions, thoughts, feelings, and 

beliefs which influence the practice of a behavior. 
 
Child caregiver Any household member, including parents who are responsible 

for daily care of young children 
 
Cluster  A group of child caregivers with children aged five years and 

below living within the same village and community. 
 
Communication channels The methods of delivery an intervention in a behaviour change 

campaign/promotion 
 
Complementary food Any food or liquid other than breast milk given to young 

children. 
 
Contextual factors Are individual, setting and environmental determinants that 

can influence behaviour change and adoption of new 
technologies 

 
Dish rack 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.  

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

 
F diagram The diagram that shows five key faecal oral transmission of 

diarrhoeal pathogens 
 
Food hygiene The measures and conditions necessary to control hazards and 

to ensure fitness for human consumption of a foodstuff taking 
ƛƴǘƻ ŀŎŎƻǳƴǘ ƛǘǎ ƛƴǘŜƴŘŜŘ ǳǎŜΩΦф 9¦ ŦƻƻŘ ƭŀǿ ƛǎ ǎŎƛŜƴŎŜ ōŀǎŜŘΦ 

Formative research 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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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. 

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

 
Handwashing practice 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 
ƘŀƴŘƭƛƴƎ ƛƴŦŀƴǘΩǎ ŦŀŜŎŜǎ ƻǊ ǎƻƛƭŜŘ ƴŀǇǇƛŜǎΤ ōŜŦƻǊŜ ǇǊŜǇŀǊƛƴƎ 
food; and before eating. 

 
Hygiene  Conditions and practices that serve to promote or preserve 

health at the household. 
 
Hygienic Intervention The systematic process of assessment and planning and 

implementation employed to remediate hygiene related 
problem. 

 
Household A group of persons who normally live and eat together. 
 
Sanitation  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. 

 
Psychosocial factors Refer to psychological processes interacting with social 

ŎƻƴǘŜȄǘǳŀƭ ŦƻǊŎŜǎ ǿƘƛŎƘ ǎƘŀǇŜ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ōŜƘŀǾƛƻǳǊΦ   
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Chapter ς 1 

.ŀŎƪƎǊƻǳƴŘ  
 

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 ς 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 όǘƘŜ ŦƻǳǊ άCǎέύ 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 όƛΦŜΦ Dƻŀƭ сΥ άŎƭŜŀƴ ǿŀǘŜǊ ŀƴŘ ǎŀƴƛǘŀǘƛƻƴύ (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 ς 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).1 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).  

 

 
1
 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, 

ŦƻƻŘ ǎǳǇǇƭŜƳŜƴǘŀǘƛƻƴ ǎǳŎƘ ŀǎ Ψ{ŎŀƭƛƴƎ ¦Ǉ bǳǘǊƛǘƛƻƴΩ ό{¦bύ ŀƴŘ ²!{I ƛƳǇǊƻǾŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ 

ǎǳŎƘ ŀǎ Ψ/ƻƳƳǳƴƛǘȅ [ŜŘ ¢ƻǘŀƭ {ŀƴƛǘŀǘƛƻƴΩ ό/[¢{ύ ŀƴŘ Ψ{ŀŦŜ ²ŀǘŜǊ {ǳǇǇƭȅΩ ƘŀǾŜ ōŜŜƴ ƎƛǾŜƴ ŀ 

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 

Ψbŀǘƛƻƴŀƭ aǳlti-ǎŜŎǘƻǊ bǳǘǊƛǘƛƻƴ tƻƭƛŎȅ ŀƴŘ {ǘǊŀǘŜƎƛŎ tƭŀƴΩ ŀƴŘ Ψbŀǘƛƻƴŀƭ {ŀƴƛǘŀǘƛƻƴ tƻƭƛŎȅΩ 

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 ς 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  

2.  

3.  

 

4. 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?  

5. 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 ς 

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 ς 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?  

c) 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 ς 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:  

¶ childhood diarrhoea reduction in the intervention households 

Secondary outcome:  

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

households  

¶ 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, I was responsible for the behavioural component of the 

research. Consequently, I 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) 

ǿƘƛŎƘ ƛǎ ŀƴ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘŜ 9ƴƎƭƛǎƘ DŜƴŜǊŀƭ /ŜǊǘƛŦƛŎŀǘŜ ƻŦ 9ŘǳŎŀǘƛƻƴ άhέ ƭŜǾŜƭ. The research 

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

samples collected during formative research.  

 

 
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 ς 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 

aŀƭƴǳǘǊƛǘƛƻƴ ŎƻƴǘƛƴǳŜǎ ǘƻ ŎƭŀƛƳ Ƴŀƴȅ ƭƛǾŜǎ ƻŦ ŎƘƛƭŘǊŜƴ ǳƴŘŜǊ ŦƛǾŜ ȅŜŀǊǎ ƻŦ ŀƎŜΦ !ƭƳƻǎǘ ƘŀƭŦ ƻŦ 

ǘƘŜ ŘŜŀǘƘǎ ŀƳƻƴƎ ǘƘŜǎŜ ŎƘƛƭŘǊŜƴ ƛǎ ŘǳŜ ǘƻ ǳƴŘŜǊƴǳǘǊƛǘƛƻƴ όƛΦŜΦ ŘŜŦƛŎƛŜƴŎȅ ƻŦ ƴǳǘǊƛŜƴǘǎύ ό¦ƴƛŎŜŦΣ 

нлмтύΦ DƭƻōŀƭƭȅΣ ǘƘŜ ƎǊƻǿǘƘ ƻŦ нмΦф҈ ƻŦ ŎƘƛƭŘǊŜƴ ŀƎŜŘ ŦƛǾŜ ȅŜŀǊǎ ŀƴŘ ōŜƭƻǿ ƛǎ ǎǘǳƴǘŜŘΣ ǿƘƛŎƘ 

ƛǎ ŀ ǎǘǊƻƴƎ  ƛƴŘƛŎŀǘƻǊ ƻŦ ŎƘǊƻƴƛŎ ƳŀƭƴǳǘǊƛǘƛƻƴ ό²IhΣ нлмфύΤ ƛǘ Ƙŀǎ ōŜŜƴ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ 

ǳƴŘŜǊƴǳǘǊƛǘƛƻƴ ƛƴ ŦƻǊƳ ƻŦ ǎǘǳƴǘƛƴƎ ŀƴŘ ǿŀǎǘƛƴƎ ŀŦŦŜŎǘǎ мпп Ƴƛƭƭƛƻƴ όнмΦо҈ύ ŀƴŘ пт Ƴƛƭƭƛƻƴ 

όсΦф҈ύ ŎƘƛƭŘǊŜƴ ǳƴŘŜǊ ŦƛǾŜ ȅŜŀǊǎ ƻŦ ŀƎŜΣ ǊŜǎǇŜŎǘƛǾŜƭȅ ό¦ƴƛŎŜŦ Ŝǘ ŀƭΦΣ нлнлύΦ  CǳǊǘƘŜǊΣ ŜǾƛŘŜƴŎŜ 

Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ƳŀƭƴǳǘǊƛǘƛƻƴ ƛǎ ƘƛƎƘŜǎǘ ƛƴ ƭƻǿ ƛƴŎƻƳŜ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ ǿƻǊƭŘ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ǎǳō 

{ŀƘŀǊŀƴ !ŦǊƛŎŀ ŀƴŘ ǎƻǳǘƘ !ǎƛŀΣ ŀƴŘ ƛǎ ŀƳƻƴƎ ǘƘŜ ŎƻƴǘǊƛōǳǘƻǊǎ ǘƻ ǘƘŜ ǾƛŎƛƻǳǎ ŎȅŎƭŜ ƻŦ ǇƻǾŜǊǘȅ 

ŀƴŘ ŘƛǎŜŀǎŜ ƛƴ ǘƘŜǎŜ ŀǊŜŀǎ (De Onis et al., 2015)Φ   

 

CƻƻŘōƻǊƴŜ ƛƭƭƴŜǎǎ Ŏŀƴ ƭŜŀŘ ǘƻ ŘƛŦŦŜǊŜƴǘ ƘŜŀƭǘƘ ŎƻƳǇƭƛŎŀǘƛƻƴǎ ǎǳŎƘ ŀǎ ǿŀǘŜǊȅ ŀƴŘ ōƭƻƻŘȅ 

ŘƛŀǊǊƘƻŜŀΣ ƳŜƴƛƴƎƛǘƛǎΣ ŎƘǊƻƴƛŎ ǊŜƴŀƭΣ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊΣ ƛƳƳǳƴŜ ŀƴŘ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎŜŀǎŜǎ ό!ǊŎƘŜǊΣ 

мфупΤ !ǊŎƘŜǊ ϧ ¸ƻǳƴƎΣ мфууΤ {ŀǳƴŘŜǊǎΣ мфупύΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ƴǳǘǊƛǘƛƻƴŀƭ ŘŜŦƛŎƛŜƴŎƛŜǎ ŀƴŘ 

ŘƛǎƻǊŘŜǊǎ ŀǊŜ ƪƴƻǿƴ ǘƻ ōŜ ŀ ƳŀƧƻǊ ƻǳǘŎƻƳŜ ƻŦ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜΦ LƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜǎ ŀŦŦŜŎǘ 

ŀ ŎƘƛƭŘΩǎ ŦƻƻŘ ƛƴǘŀƪŜ ŀƴŘΣ ǿƛǘƘ ŀǎǎƻŎƛŀǘŜŘ ƭƻǎǎ ƻŦ ƴǳǘǊƛŜƴǘǎ ŦǊƻƳ ǾƻƳƛǘƛƴƎΣ ŘƛŀǊǊƘƻŜŀ ŀƴŘ 

ƳŀƭŀōǎƻǊǇǘƛƻƴΣ ƭŜŀŘ ǘƻ ǳƴŘŜǊπƴǳǘǊƛǘƛƻƴ ǿƘƛŎƘ ŀŦŦŜŎǘǎ ǇƘȅǎƛŎŀƭ ŀƴŘ ŎƻƎƴƛǘƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 

ŎƘƛƭŘǊŜƴ όFigure 5ύΦ !ǎ ŀ ǊŜǎǳƭǘ ǘƘŜ ŎƘƛƭŘ ōŜŎƻƳŜǎ ǾǳƭƴŜǊŀōƭŜ ǘƻ ƻǘƘŜǊ ƛƴŦŜŎǘƛƻƴǎΣ ŀƴŘ ǘƘǳǎ ŦƛƴŘǎ 

ƛǘǎŜƭŦ ƛƴ ǘƘŜ ǾƛŎƛƻǳǎ ŎȅŎƭŜ ƻŦ ƳŀƭƴǳǘǊƛǘƛƻƴ ŀƴŘ ƛƴŦŜŎǘƛƻƴ (Motarjemi et al., 1994a)Φ  
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Figure 5: Malnutrition and the infection cycle (Tomkins & Watson, 1989) 

 
¦ƴŘŜǊƴǳǘǊƛǘƛƻƴ ƛǎ ŘƛǊŜŎǘƭȅ ƭƛƴƪŜŘ ǘƻ ƛƴŀŘŜǉǳŀǘŜ ŘƛŜǘŀǊȅ ƛƴǘŀƪŜ ŀƴŘ ƛƭƭ ƘŜŀƭǘƘΣ ŦŀŎǘƻǊǎ ǿƘƛŎƘ ŀǊŜ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŎƻƴǘŀƳƛƴŀǘŜŘ ǿŀǘŜǊΣ ǇƻƻǊ ǎŀƴƛǘŀǘƛƻƴ ŀƴŘ ƘȅƎƛŜƴŜΣ ŀƴŘ ŦŀŜŎŀƭƭȅ ŎƻƴǘŀƳƛƴŀǘŜŘ 

ŜƴǾƛǊƻƴƳŜƴǘǎΣ ŀƴŘ Ŏŀƴ ƭŜŀŘ ǘƻ ŜƴǘŜǊƛŎ ŘȅǎŦǳƴŎǘƛƻƴ ŀƴŘ ƛƴŦŜǎǘŀǘƛƻƴǎ όŜΦƎΦ ǎƻƛƭ ƳŜŘƛŀǘŜŘ 

ƘŜƭƳƛƴǘƘǎύ ǿƘƛŎƘ ƳƛƴƛƳƛȊŜ ŀōǎƻǊǇǘƛƻƴ ƻŦ ŜǎǎŜƴǘƛŀƭ ƴǳǘǊƛŜƴǘǎ (Halcrow et al., 2017)Φ ¢ƻ ǘƘƛǎ 

ŜƴŘΣ ƛǘ Ƙŀǎ ōŜŜƴ ŜƳǇƘŀǎƛȊŜŘ ǘƘŀǘ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ŀǇǇǊƻŀŎƘ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ Ƙŀƭǘ ǘƘŜ ōǳǊŘŜƴ ƻŦ 

ǳƴŘŜǊƴǳǘǊƛǘƛƻƴ ǿƘŜǊŜ ƴǳǘǊƛǘƛƻƴ ǎǇŜŎƛŦƛŎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ όŜΦƎΦ ƴǳǘǊƛŜƴǘ ǎǳǇǇƭŜƳŜƴǘŀǘƛƻƴύ ǎƘƻǳƭŘ 

ōŜ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ ƴǳǘǊƛǘƛƻƴ ǎŜƴǎƛǘƛǾŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ²!{I ƛƴǘŜǊǾŜƴǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ 

ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ƘȅƎƛŜƴŜ ǇǊƻƳƻǘƛƻƴ ƛƴƛǘƛŀǘƛǾŜǎ (Jannat et al., 2019; WHO, 2015a)Φ 

/ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ²Ih ŀƴŘ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ƳŀŘŜ ŀ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŀǇǇƭȅ ŀƴ ƛƴǘŜƎǊŀǘŜŘ 

ŀǇǇǊƻŀŎƘ ƛƴ ƛƳǇƭŜƳŜƴǘƛƴƎ ²!{I ŀƴŘ ƴǳǘǊƛǘƛƻƴ ǇǊƻƎǊŀƳƳŜǎ ό²IhΣ нлмрŀύΦ 
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.ǊŜŀǎǘ Ƴƛƭƪ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ǎŀŦŜ ŦƻƻŘ ŀƴŘ ƘƛƎƘƭȅ ƴǳǘǊƛǘƛƻǳǎ ŦƻǊ ŎƘƛƭŘǊŜƴ ōŜƭƻǿ с ƳƻƴǘƘǎ ƻŦ ŀƎŜ 

(Motarjemi et al., 1994a)Φ 9ȄŎƭǳǎƛǾŜ ōǊŜŀǎǘŦŜŜŘƛƴƎ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ōȅ ǘƘŜ ²Ih ŦƻǊ ǘƘŜ ŦƛǊǎǘ с 

ƳƻƴǘƘǎ ƻŦ ƭƛŦŜ ōŜŎŀǳǎŜ ƛǘ ǇǊƻǘŜŎǘǎ ƛƴŦŀƴǘǎ ŦǊƻƳ ǇŀǘƘƻƎŜƴǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ŦƻǳƴŘ ƛƴ ŦƻƻŘ ŀƴŘ 

ǿŀǘŜǊ όYǊŀƳŜǊ ϧ YŀƪǳƳŀΣ нлмнύΦ !ŦǘŜǊ с ƳƻƴǘƘǎΣ ŀ ŎƘƛƭŘΩǎ ŘƛŜǘ ƴŜŜŘǎ ǘƻ ōŜ ǎǳǇǇƭŜƳŜƴǘŜŘ ǿƛǘƘ 

ƻǘƘŜǊ ŦƻƻŘǎΣ ƛΦŜΦ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘǎΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ōǊŜŀǎǘŦŜŜŘƛƴƎΦ Lǘ ƛǎ ŀǘ ǘƘƛǎ Ǉƻƛƴǘ ǘƘŀǘ ǘƘŜ 

ŎƘƛƭŘ ōŜŎƻƳŜǎ ǇƻǘŜƴǘƛŀƭƭȅ ŜȄǇƻǎŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘ ŘƛǎŜŀǎŜπŎŀǳǎƛƴƎ ƻǊƎŀƴƛǎƳǎ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ 

ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘƛŀǊǊƘƻŜŀ όaƻǘŀǊƧŜƳƛΣ нлллύΦ CƻǊ ǾŀǊƛƻǳǎ ǊŜŀǎƻƴǎΣ Ƴŀƴȅ ƛƴŦŀƴǘǎ ƛƴ [aL/ǎ ŀǊŜ 

ƛƴǘǊƻŘǳŎŜŘ ǘƻ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ōŜŦƻǊŜ ǘƘŜȅ ǊŜŀŎƘ с ƳƻƴǘƘǎ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ǘƘŜƛǊ Ǌƛǎƪ ƻŦ 

ŜȄǇƻǎǳǊŜ ǘƻ ǇŀǘƘƻƎŜƴǎΦ DƭƻōŀƭƭȅΣ ƻƴƭȅ оф҈ ƻŦ ƛƴŦŀƴǘǎ ƭŜǎǎ ǘƘŀƴ с ƳƻƴǘƘǎ ƘŀǾŜ ōŜŜƴ ǊŜǇƻǊǘŜŘ 

ǘƻ ōŜ ŜȄŎƭǳǎƛǾŜƭȅ ōǊŜŀǎǘŦŜŘ  ό²IhΣ нлмоŀύΦ {ŜǾŜǊŀƭ ǎǘǳŘƛŜǎ ƘŀǾŜ ǊŜǇƻǊǘŜŘ ƛƴŎǊŜŀǎŜŘ ƛƴŎƛŘŜƴŎŜ 

ƻŦ ŘƛŀǊǊƘƻŜŀ ǿƘŜƴ ŎƘƛƭŘǊŜƴ ŀǊŜ ƛƴǘǊƻŘǳŎŜŘ ǘƻ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ōŜŎŀǳǎŜ ƻŦ ǳƴƘȅƎƛŜƴƛŎ 

ŦƻƻŘ ǇǊŜǇŀǊŀǘƛƻƴ ǇǊŀŎǘƛŎŜǎ (Ehiri et al., 2001a; Motarjemi et al., 1994a)Φ   

 

2.4 The prevalence of foodborne diseases 

CƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƘƛƎƘ ƳƻǊōƛŘƛǘȅ ŀƴŘ ƳƻǊǘŀƭƛǘȅ ŜǾŜǊȅ ȅŜŀǊ ŀƴŘ ƛƳǇŜŘŜ ǎƻŎƛƻπ

ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ǿƻǊƭŘǿƛŘŜΤ ǘƘŜǎŜ ŘƛǎŜŀǎŜǎ ŀǊŜ ŎŀǳǎŜŘ ōȅ ƛƴŦŜŎǘƛƻǳǎ ŀƎŜƴǘǎ όŜΦƎΦ 

ōŀŎǘŜǊƛŀΣ ǾƛǊǳǎ ŀƴŘ ǇŀǊŀǎƛǘŜǎύ ŀƴŘ ŦƻƻŘ ŎƻƴǘŀƳƛƴŀǘŜŘ ōȅ ŎƘŜƳƛŎŀƭǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ŦŜƴǳƎǊŜŜƪ 

ǎǇǊƻǳǘǎ ŎƻƴǘŀƳƛƴŀǘŜŘ ǿƛǘƘ 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ όлмртύ ŎŀǳǎŜŘ ŀƴ ƻǳǘōǊŜŀƪ ƛƴ DŜǊƳŀƴȅ ǘƘŀǘ 

ŀŦŦŜŎǘŜŘ оус ǇŜƻǇƭŜ ŀƴŘ ŎŀǳǎŜŘ рп ŘŜŀǘƘǎ ƛƴ нлмм (Frank et al., 2011)Φ {ƛƳƛƭŀǊƭȅΣ ƛƴ нллсΣ ƛƴŦŀƴǘ 

Ƴƛƭƪ ŦƻǊƳǳƭŀ ŎƻƴǘŀƳƛƴŀǘŜŘ ǿƛǘƘ ƳŜƭŀƳƛƴŜ ƛƴ /Ƙƛƴŀ ŎŀǳǎŜŘ нфпΣллл ŎŀǎŜǎ ƻŦ ŦƻƻŘ ǇƻƛǎƻƴƛƴƎΣ 

ǿƛǘƘ рлΣллл ƘƻǎǇƛǘŀƭƛȊŀǘƛƻƴ ŀƴŘ с ŘŜŀǘƘǎ όLƴƎŜƭŦƛƴƎŜǊΣ нллуύΦ Lƴ ŀƴ ŜŦŦƻǊǘ ǘƻ ƛƳǇǊƻǾŜ ǇƻƭƛŎƛŜǎ 

ǊŜƎŀǊŘƛƴƎ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜΣ ǘƘŜ ²Ih ƭŀǳƴŎƘŜŘ ŀƴ ƛƴƛǘƛŀǘƛǾŜ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ Ǝƭƻōŀƭ ōǳǊŘŜƴ 

ƻŦ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ό²IhΣ нллсύΦ Lƴ нлмлΣ ǳƴŘŜǊ ǘƘƛǎ ƛƴƛǘƛŀǘƛǾŜΣ ǘƘŜ ²Ih ǊŜǇƻǊǘŜŘ ǘƘŀǘ ом 
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ŦƻƻŘōƻǊƴŜ ƘŀȊŀǊŘǎ όTable 1ύΣ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǿƘƛŎƘ ǿŜǊŜ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎ όƳŀƛƴƭȅ 

ƴƻǊƻǾƛǊǳǎ ŀƴŘ /ŀƳǇȅƭƻōŀŎǘŜǊ ǎǇǇΦύΣ ŎŀǳǎŜŘ слл Ƴƛƭƭƛƻƴ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ŎŀǎŜǎ όфр҈ 

ǳƴŎŜǊǘŀƛƴǘȅ ƛƴǘŜǊǾŀƭ ƻŦ пнл ς фслύ  ŀƴŘ пнлΣллл ŘŜŀǘƘǎ Ǝƭƻōŀƭƭȅ όфр҈ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴǘŜǊǾŀƭ ƻŦ 

омлΣллл  π сллΣлллύ ό²IhΣ нлмрōύΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ŦƻƻŘōƻǊƴŜ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎ ŎŀǳǎŜŘ 

нолΣллл ŘŜŀǘƘǎ όфр҈ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴǘŜǊǾŀƭ ƻŦ мслΣллл ς онлΣлллύΣ Ƴƻǎǘƭȅ ŦǊƻƳ ƴƻƴςǘȅǇƘƻƛŘŀƭ 

{ŀƭƳƻƴŜƭƭŀ ŜƴǘŜǊƛŎŀ όb¢{ύ ŀƴŘ {ŀƭƳƻƴŜƭƭŀ ǘȅǇƘƛΦ Lǘ ǿŀǎ ŦǳǊǘƘŜǊ ǊŜǇƻǊǘŜŘ ǘƘŀǘ му Ƴƛƭƭƛƻƴ 5![¸ǎ 

ό5ƛǎŀōƛƭƛǘȅ !ŘƧǳǎǘŜŘ [ƛŦŜ ¸ŜŀǊύ όфр҈ ǳƴŎŜǊǘŀƛƴǘȅ ƛƴǘŜǊǾŀƭ ƻŦ мн ς нрύ ƘŀǾŜ ōŜŜƴ ŀǘǘǊƛōǳǘŜŘ ǘƻ 

ŦƻƻŘōƻǊƴŜ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ Ǝƭƻōŀƭƭȅ ό²IhΣ нлмрōύΦ    

 

 

 

 

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

¢ȅǇŜ ŀƴŘ ƴǳƳōŜǊ ƻŦ 
ŦƻƻŘōƻǊƴŜ ƘŀȊŀǊŘǎ 

bŀƳŜ ƻŦ ǎǇŜŎƛŦƛŎ 
ŦƻƻŘōƻǊƴŜ ƘŀȊŀǊŘǎ 

bŀƳŜ ƻŦ ǎǇŜŎƛŦƛŎ ŦƻƻŘōƻǊƴŜ ƘŀȊŀǊŘǎ 

мм ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ 
ŀƎŜƴǘǎ 

м ǾƛǊǳǎ bƻǊƻǾƛǊǳǎ 

т ōŀŎǘŜǊƛŀ {ƘƛƎŜƭƭŀ ǎǇǇ 
9ƴǘŜǊƻǘƻȄƛƎŜƴƛŎ 9Φ Ŏƻƭƛ 
{ƘƛƎŀ ǘƻȄƛƴπǇǊƻŘǳŎƛƴƎ 9Φ Ŏƻƭƛ 
9ƴǘŜǊƻǇŀǘƘƻƎŜƴƛŎ 9Φ Ŏƻƭƛ 
{ŀƭƳƻƴŜƭƭŀ ǘȅǇƘƛ 
bƻƴ ς ǘȅǇƘƻƛŘŀƭ {ŀƭƳƻƴŜƭƭŀ ŜƴǘŜǊƛŎŀ 

о ǇǊƻǘƻȊƻŀ DƛŀǊŘƛŀ ǎǇǇ 
9ƴǘŀƳƻŜōŀ ƘƛǎǘƻƭȅǘƛŎŀ 
¢ŀȄƻǇƭŀǎƳŀ ƎƘƻƴŘƛƛ  

т ƛƴǾŀǎƛǾŜ ƛƴŦŜŎǘƛƻǳǎ 
ŘƛǎŜŀǎŜ ŀƎŜƴǘǎ 

м ǾƛǊǳǎ IŜǇŀǘƛǘƛǎ ! 

р ōŀŎǘŜǊƛŀ ±ƛōǊƛƻ ŎƘƻƭŜǊŀŜ 
/ŀƳǇȅƭƻōŀŎǘŜǊ ǎǇǇ 
aȅŎƻōŀŎǘŜǊƛǳƳ ōƻǾƛǎ  
.ǊǳŎŜƭƭŀ ǎǇǇ 
[ƛǎǘŜǊƛŀ ƳƻƴƻŎȅǘƻƎŜƴŜǎ  

м ǇǊƻǘƻȊƻƻƴ /ǊȅǇǘƻǎǇƻǊƛŘƛǳƳ ǎǇǇ 

мл ƘŜƭƳƛƴǘƘ ŀƎŜƴǘǎ π ¢ŀŜƴƛŀ ǎƻƭƛǳƳ  
tŀǊŀƎƻƴƛƳǳǎ ǎǇǇ 
!ǎŎŀǊƛǎ ǎǇǇ 
/ƭƻƴƻǊŎƘƛǎ ǎǇǇ 
9ŎƘƛƴƻŎƻŎŎǳǎ ƳǳƭǘƛƭƻŎǳƭŀǊƛǎ 
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hǇƛǎƻǘƘƻǊŎƛǎ ǎǇǇ 
LƴǘŜǎǘƛƴŀƭ ŦƭǳƪŜǎ 
CŀǎŎƛƻƭŀ ǎǇǇ 
9ŎƘƛƴƻŎƻŎŎǳǎ ƎǊŀƴǳƭƻǎǳǎ   
¢ǊƛŎƘƛƴŜƭƭŀ ǎǇǇ 

о ŎƘŜƳƛŎŀƭ ŀƎŜƴǘǎ π 5ƛƻȄƛƴǎ 
!ŦƭŀǘƻȄƛƴ  
/ŀǎǎŀǾŀ ŎȅŀƴƛŘŜ 

¢ƘŜ ²IhΩǎ ƛƴƛǘƛŀǘƛǾŜ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ Ǝƭƻōŀƭ ōǳǊŘŜƴ ƻŦ ŀƭƭ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ƛƴ нлмл ǊŜǇƻǊǘŜŘ 

ǘƘŀǘ ǘƘŜ ōǳǊŘŜƴ ƻŦ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜǎ ǿŀǎ оо Ƴƛƭƭƛƻƴ 5![¸ǎΣ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ŦƻǳƴŘ ǘƻ ōŜ ƻŦ ŀ 

ǎƛƳƛƭŀǊ ƻǊŘŜǊ ƻŦ ƳŀƎƴƛǘǳŘŜ ŀǎ ǘƘŜ ΨōƛƎ ǘƘǊŜŜΩ ƛƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜǎΤ IL±κ !L5{Σ ƳŀƭŀǊƛŀ ŀƴŘ 

ǘǳōŜǊŎǳƭƻǎƛǎ ŀǘ фнΣ рр ŀƴŘ пп Ƴƛƭƭƛƻƴ 5![¸ǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ !ǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ му Ƴƛƭƭƛƻƴ 

5![¸ǎ όрп҈ύ ƻŦ ǘƘŜ ŦƻƻŘōƻǊƴŜ ōǳǊŘŜƴ ǿŀǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎΣ Ƴƻǎǘƭȅ ƴƻƴ 

ǘȅǇƘƻƛŘŀƭ {ŀƭƳƻƴŜƭƭŀ ŜƴǘŜǊƛŎŀ ǿƘƛŎƘ ŎŀǳǎŜŘ п Ƴƛƭƭƛƻƴ 5![¸ǎ όIŀǾŜƭŀŀǊ Ŝǘ ŀƭΦΣ нлмрύΦ Lǘ ǿŀǎ 

ŦǳǊǘƘŜǊ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ƴƻǊƻǾƛǊǳǎΣ /ŀƳǇȅƭƻōŀŎǘŜǊ ǎǇǇΦΣ 9ƴǘŜǊƻǇŀǘƘƻƎŜƴƛŎ 9Φ Ŏƻƭƛ ό9t9/ύΣ 

9ƴǘŜǊƻǘƻȄƛƎŜƴƛŎ 9Φ Ŏƻƭƛ ό9¢9/ύΣ ±ƛōǊƛƻ ŎƘƻƭŜǊŀŜ ŀƴŘ {ƘƛƎŜƭƭŀ ǎǇǇΦΣ ŜŀŎƘ ŎƻƴǘǊƛōǳǘŜŘ ŀ ōǳǊŘŜƴ ƻŦ 

м ς о Ƴƛƭƭƛƻƴ 5![¸ǎ όFigure 6ύΦ ¢ƘŜ ²Ih όнлмрōύ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ пл҈ ƻŦ ŎƘƛƭŘǊŜƴ ǳƴŘŜǊ р ȅŜŀǊǎ 

ƻŦ ŀƎŜ ǿŜǊŜ ƘŜŀǾƛƭȅ ōǳǊŘŜƴŜŘ ōȅ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜǎΣ ŘŜǎǇƛǘŜ ǊŜǇǊŜǎŜƴǘƛƴƎ ƻƴƭȅ ф҈ ƻŦ ǘƘŜ 

Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴΦ 
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Figure 6: Ranking of foodborne hazards globally for 2010, expressed as Disability Adjusted 
Life Years (Havelaar et al., 2015) 
Note: ²ƘƛǘŜ Řƻǘǎ ƛƴŘƛŎŀǘŜ ǘƘŜ ƳŜŘƛŀƴ ōǳǊŘŜƴΣ ōƭŀŎƪ ōƻȄŜǎ ǘƘŜ ƛƴǘŜǊπǉǳŀǊǘƛƭŜ ǊŀƴƎŜ όрл҈ ¦LύΣ ōƭŀŎƪ ƭƛƴŜǎ ǘƘŜ р ŀƴŘ фр ǇŜǊŎŜƴǘƛƭŜǎ όфл҈¦Lύ 
ŀƴŘ ƎǊŜȅ ƭƛƴŜǎ ǘƘŜ нΦр ŀƴŘ фтΦр ǇŜǊŎŜƴǘƛƭŜǎ όфр҈ ¦LύΦ bƻǘŜ ǘƘŜ ȅπŀȄƛǎ ƛǎ ƻƴ ŀ ƭƻƎŀǊƛǘƘƳƛŎ ǎŎŀƭŜΦ !ōōǊŜǾƛŀǘƛƻƴǎΥ 9t9/Υ 9ƴǘŜǊƻǇŀǘƘƻƎŜƴƛŎ 
9ǎŎƘŜǊƛŎƘƛŀ ŎƻƭƛΤ 9¢9/Υ 9ƴǘŜǊƻǘƻȄƛƎŜƴƛŎ 9Φ ŎƻƭƛΤ {¢9/Υ {ƘƛƎŀ ǘƻȄƛƴπǇǊƻŘǳŎƛƴƎ 9Φ Ŏƻƭƛ 

/ƻƴǎƛŘŜǊŀōƭŜ ǾŀǊƛŀǘƛƻƴ ƛƴ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ōǳǊŘŜƴ ƘŀǾŜ ōŜŜƴ ƻōǎŜǊǾŜŘ ƛƴ ŘƛŦŦŜǊŜƴǘ ǊŜƎƛƻƴǎ 

ƻŦ ǘƘŜ ǿƻǊƭŘ όFigure 7ύΦ ¢ƘŜ !ŦǊƛŎŀƴ ǊŜƎƛƻƴǎ ƘŀŘ ǘƘŜ ƘƛƎƘŜǎǘ ōǳǊŘŜƴ όнрлл 5![¸ǎ ǇŜǊ млл ллл 

ǇƻǇǳƭŀǘƛƻƴύ ŦƻƭƭƻǿŜŘ ōȅ {ƻǳǘƘ 9ŀǎǘ !ǎƛŀ όмплл 5![¸ǎ ǇŜǊ млл ллл ǇƻǇǳƭŀǘƛƻƴύΤ ǘƘŜ 9ŀǎǘŜǊƴ 

aŜŘƛǘŜǊǊŀƴŜŀƴ ǊŜƎƛƻƴ ƘŀŘ ртл 5![¸ǎ ǇŜǊ млл ллл ǇƻǇǳƭŀǘƛƻƴΣ ǿƘƛƭŜ ǘƘŜ ƭƻǿŜǎǘ ōǳǊŘŜƴ ǿŀǎ 

ƴƻǘŜŘ ƛƴ bƻǊǘƘ !ƳŜǊƛŎŀƴ ŀƴŘ 9ǳǊƻǇŜŀƴ ǊŜƎƛƻƴǎ όǊŀƴƎƛƴƎ ŦǊƻƳ ор ǘƻ рл 5![¸ǎ ǇŜǊ млл ллл 

ǇƻǇǳƭŀǘƛƻƴύ ό²IhΣ нлмрōύΦ {ǳŎƘ ōǳǊŘŜƴ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ ǘƘŜ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ ǿƻǊƭŘ ǿŀǎ ŦǊƻƳ 

ŘƛŦŦŜǊŜƴǘ ƛƴŘƛǾƛŘǳŀƭ ƘŀȊŀǊŘǎΣ ǘƘƻǳƎƘ Ƴƻǎǘƭȅ ŦǊƻƳ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎ ŦƻƭƭƻǿŜŘ ōȅ 

ƛƴǾŀǎƛǾŜ ƛƴŦŜŎǘƛƻǳǎ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛƴ ǘƘŜ !ŦǊƛŎŀƴ ǊŜƎƛƻƴΣ ǘƘŜ ōǳǊŘŜƴ ǿŀǎ ŦǊƻƳ 

ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎ όƛΦŜΦ ƴƻƴπǘȅǇƘƻƛŘŀƭ {ŀƭƳƻƴŜƭƭŀ ŜƴǘŜǊƛŎŀ ƛƴŎƭǳŘƛƴƎ ƛƴǾŀǎƛǾŜ 

ǎŀƭƳƻƴŜƭƭƻǎƛǎΣ ŜƴǘŜǊƻǇŀǘƘƻƎŜƴƛŎ 9ǎŎƘŜǊƛŎƘƛŀ ŎƻƭƛΣ 9ƴǘŜǊƻǘƻȄƛƎŜƴƛŎ 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ŀƴŘ ±ƛōǊƛƻ 

ŎƘƻƭŜǊŀŜύΦ {ƛƳƛƭŀǊƭȅ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ ŀƎŜƴǘǎ Ƴƻǎǘƭȅ ŜƴǘŜǊƻǇŀǘƘƻƎŜƴƛŎ 9Φ ŎƻƭƛΣ ƴƻǊƻǾƛǊǳǎΣ ƴƻƴπ

ǘȅǇƘƻƛŘŀƭ {ŀƭƳƻƴŜƭƭŀ ŜƴǘŜǊƛŎŀΣ 9ƴǘŜǊƻǘƻȄƛƎŜƴƛŎ 9Φ Ŏƻƭƛ ŀƴŘ /ŀƳǇȅƭƻōŀŎǘŜǊ ǎǇǇΦ ƎǊŜŀǘƭȅ 



 39 

ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ōǳǊŘŜƴ ƛƴ {ƻǳǘƘ 9ŀǎǘ !ǎƛŀƴ ǊŜƎƛƻƴΦ Lƴ ǘƘŜ !ƳŜǊƛŎŀƴ ŀƴŘ 

9ǳǊƻǇŜŀƴ ǊŜƎƛƻƴǎΣ /ŀƳǇȅƭƻōŀŎǘŜǊ ǎǇǇΦΣ ƴƻǊƻǾƛǊǳǎ ŀƴŘ ƴƻƴπǘȅǇƘƻƛŘŀƭ {Φ ŜƴǘŜǊƛŎŀ ŀƎŜƴǘǎ ǿŜǊŜ 

ǘƘŜ Ƴŀƛƴ ŎŀǳǎŜǎ ƻŦ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ōǳǊŘŜƴ (Havelaar et al., 2015)Φ  

 

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 ς regions in detail 
(Source: (WHO, 2015c) for specific countries for each sub ς region (Havelaar et al., 

2015) 
 
 

!ǎ ǎƘƻǿƴ ƛƴ Figure 8Σ ǘƘŜ ōǳǊŘŜƴ ƻŦ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ Ƙŀǎ ōŜŜƴ ƻƴ ǘƘŜ ŘŜŎƭƛƴŜ Ǝƭƻōŀƭƭȅ ǎƛƴŎŜ 

мффл ό²IhΣ нлмтύΦ LƳǇƻǊǘŀƴǘƭȅΣ ǘƘŜ ōǳǊŘŜƴ ǊŜƳŀƛƴǎ ƘƛƎƘŜǊ ƛƴ !ŦǊƛŎŀ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ 

Ǝƭƻōŀƭ ōǳǊŘŜƴΦ ¢Ƙƛǎ ƛƳǇƭƛŜǎ ǘƘŀǘ ƳƻǊŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ŦǳǊǘƘŜǊ ǘŀƪŜ ǘƘŜ ŘƛŀǊǊƘƻŜŀƭ 

ǘǊŜƴŘ ŘƻǿƴΦ !ƳƻƴƎ ƻǘƘŜǊǎΣ ŦƻƻŘ ƘȅƎƛŜƴŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŎƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ 

ǘƘŜȅ ƘŀǾŜ ƴƻǘ ōŜŜƴ ƎƛǾŜƴ ŀ ǇǊƛƻǊƛǘȅ ƛƴ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŎƘƛƭŘƘƻƻŘ ŘƛŀǊǊƘƻŜŀ ό²IhΣ нлмрōύΤ 

ŀƴŘ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ƎŀǇǎ ƻƴ ǘƘŜ ǊƻƭŜ ƻŦ ŦƻƻŘ ƘȅƎƛŜƴŜ ƛƴ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŘƛŀǊǊƘƻŜŀ ŀǘ ƴŀǘƛƻƴŀƭ 

ŀƴŘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭŜǾŜƭǎ όYŀŦŜǊǎǘŜƛƴΣ нллнύΦ  
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Figure 8: Global trend of child mortality between 1950 ς 2015 (Roser et al., 2015) 

 

9ȄǇŜǊǘǎ ƘŀǾŜ ǇǊƻǾŜƴ ǘƘŀǘ ƛƴŎƛŘŜƴŎŜ ƻŦ ŘƛŀǊǊƘƻŜŀ ŀƳƻƴƎ ŎƘƛƭŘǊŜƴ ŀƎŜŘ р ȅŜŀǊǎ ŀƴŘ ōŜƭƻǿ ƛǎ 

ƘƛƎƘ ŀŦǘŜǊ с ƳƻƴǘƘǎ ƻŦ ŀƎŜ (Ehiri et al., 2001b; Oni, 1996; Walker et al., 2013)Φ tǊŜǾƛƻǳǎ ǊŜǾƛŜǿ 

Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ǳǇ ǘƻ тл҈ ƻŦ ŀƭƭ ŎŀǎŜǎ ƻŦ ŘƛŀǊǊƘƻŜŀ ǿŜǊŜ ŘǳŜ ǘƻ ŎƻƴǘŀƳƛƴŀǘŜŘ ŦƻƻŘ ǿƘŜǊŜ 

9ΦŎƻƭƛ ŀƭƻƴŜ ŎƻƴǘǊƛōǳǘŜŘ нр҈ Ƴŀƛƴƭȅ ŀƳƻƴƎ ŎƘƛƭŘǊŜƴ (Motarjemi et al., 1994b)Φ     

 

Lƴ ŎƻƴŎƭǳǎƛƻƴΣ ǘƘƛǎ ǎŜŎǘƛƻƴ ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ ǘƘŜ ōǳǊŘŜƴ ƻŦ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜǎ ǊŜƳŀƛƴǎ ƘƛƎƘ 

ǿƻǊƭŘǿƛŘŜΣ ǿƛǘƘ ƛƴŎǊŜŀǎŜŘ ƳƻǊōƛŘƛǘȅ ŀƴŘ ƳƻǊǘŀƭƛǘȅ ƛƴ ƭƻǿ ŀƴŘ ƳƛŘŘƭŜ ƛƴŎƻƳŜ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ 

ǿƻǊƭŘ όƛΦŜΦ !ŦǊƛŎŀ ŀƴŘ ǎƻǳǘƘ 9ŀǎǘ !ǎƛŀ ǊŜƎƛƻƴǎύ ǿƘŜǊŜ ŎƘƛƭŘǊŜƴ ŀƎŜŘ ŦƛǾŜ ȅŜŀǊǎ ŀƴŘ ōŜƭƻǿ ŀǊŜ 

Ƴƻǎǘƭȅ ŀŦŦŜŎǘŜŘΦ !ǎ ǎǳŎƘ ǘŀƛƭƻǊ ƳŀŘŜΣ ŎƻƴǘŜȄǘ ŀǇǇǊƻǇǊƛŀǘŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ 

ŀŘŘǊŜǎǎ ǘƘŜ ŎǳǊǊŜƴǘ ōǳǊŘŜƴ ƻŦ ŦƻƻŘōƻǊƴŜ ŘƛǎŜŀǎŜ ǿƛǘƘ ŀ ǇǊƛƳŀǊȅ ŦƻŎǳǎ ƻƴ ǊŜǎƻǳǊŎŜ ǇƻƻǊ 

ǎŜǘǘƛƴƎǎΦ 
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2.5 Microbial growth and transmission of pathogens in food  

CƻƻŘΣ ǇǊƛƴŎƛǇŀƭƭȅ ǿƘŜƴ ǎǘƻǊŜŘ ƻǊ ǇǊŜǇŀǊŜŘ ǳƴŘŜǊ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜΣ ǇǊƻǾƛŘŜǎ ŀ ŦŀǾƻǳǊŀōƭŜ 

ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǘƘŜ ǎǳǊǾƛǾŀƭ ŀƴŘ ƎǊƻǿǘƘ ƻŦ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎΦ Lǘ Ƙŀǎ ōŜŜƴ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘŀǘ 

ŦŀǾƻǳǊŀōƭŜ ǘŜƳǇŜǊŀǘǳǊŜ ŦƻǊ ōŀŎǘŜǊƛŀƭ ƎǊƻǿǘƘ ƛƴ ŦƻƻŘ ǊŀƴƎŜǎ ŦǊƻƳ нл ς плƻ/Τ ǿƛǘƘ ōŜƭƻǿ сƻ/ 

ŀƴŘ ŀōƻǾŜ слƻ/ ŀǎ ƭƻǿ Ǌƛǎƪ ȊƻƴŜǎ ό[ŀƴŀǘŀΣ нллоύΦ  CƻƻŘ ŜȄǇƻǎŜŘ ǘƻ ŦŀǾƻǳǊŀōƭŜ ǘŜƳǇŜǊŀǘǳǊŜǎ 

ƛǎ ǾŜǊȅ ŎƻƳƳƻƴ ƛƴ ǊŜǎƻǳǊŎŜ ŎƘŀƭƭŜƴƎŜŘ ǎŜǘǘƛƴƎǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛƴ [ƛōŜǊƛŀΣ ƛǘ ǿŀǎ ƴƻǘŜŘ ǘƘŀǘ 

ƛƴŦŀƴǘ ŎƻƻƪŜŘ ŦƻƻŘ ǎǘƻǊŜŘ ŦƻǊ ŀ ƭƻƴƎ ǘƛƳŜ ƛƴ ŀ ōƻǿƭ ǿǊŀǇǇŜŘ ƛƴ ŀ ǇƛŜŎŜ ƻŦ ŎƭƻǘƘ ǳƴŘŜǊ ŀƳōƛŜƴǘ 

ǘŜƳǇŜǊŀǘǳǊŜ ǿŀǎ ƘƛƎƘƭȅ ŎƻƴǘŀƳƛƴŀǘŜŘ ŎƻƳǇŀǊŜŘ ǘƻ ŦƻƻŘ ǘƘŀǘ ǿŀǎ ƪŜǇǘ ŦƻǊ ŀ ǎƘƻǊǘŜǊ ǇŜǊƛƻŘ 

(Mìlbak et al., 1989)Φ {ƛƳƛƭŀǊƭȅΣ ƻǘƘŜǊ ǎǘǳŘƛŜǎ ƛƴ ǿŜǎǘ !ŦǊƛŎŀ όDŀƳōƛŀ ŀƴŘ bƛƎŜǊƛŀύ ƴƻǘŜŘ ƘƛƎƘ 

ƳƛŎǊƻōƛŀƭ ƎǊƻǿǘƘ ƛƴ ŦǊŜǎƘƭȅ ǇǊŜǇŀǊŜŘ ŀƴŘ ǎǘƻǊŜŘ ŦƻƻŘ όƎǊǳŜƭ ŀƴŘ hƎƛ ǊŜǎǇŜŎǘƛǾŜƭȅύ ŘǳŜ ǘƻ ǇƻƻǊ 

ƘȅƎƛŜƴŜ ŘǳǊƛƴƎ ǇǊŜǇŀǊŀǘƛƻƴΣ ǿƘƛƭŜ ƭŜǎǎ ƳƛŎǊƻōŜǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ƛƴ ŦǊŜǎƘ ƳƛƭƪΦ IƻǿŜǾŜǊΣ 

ƳǳƭǘƛǇƭƛŎŀǘƛƻƴ ƻŦ ƳƛŎǊƻōŜǎ όƛΦŜΦ ŎƻƭƛŦƻǊƳǎΣ 9ǎŎƘŜǊƛŎƘƛŀ Ŏƻƭƛ ŀƴŘ {ǘŀǇƘȅƭƻŎƻŎŎǳǎ ŀǳǊŜǳǎύ ǘƻ 

ŘŀƴƎŜǊƻǳǎ ƭŜǾŜƭǎ ǿŀǎ ƴƻǘŜŘ ŀŦǘŜǊ ǇǊƻƭƻƴƎŜŘ ǎǘƻǊŀƎŜ ǇŜǊƛƻŘǎ ōƻǘƘ ƛƴ ƎǊǳŜƭ ŀƴŘ Ƴƛƭƪ ό.ŀǊǊŜƭƭ ϧ 

wƻǿƭŀƴŘΣ мфулΤ hƳŜƳǳ ϧ hƳŜƛƪŜΣ нлмлύΦ Lǘ Ƙŀǎ ōŜŜƴ ǎƘƻǿƴ ǘƘŀǘ ƳƛŎǊƻōŜǎ ƛƴŎǊŜŀǎŜ 

ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƴ ǿŜǘ ŦƻƻŘ ǎǘƻǊŜŘ ŦƻǊ ƻǾŜǊ п ƘƻǳǊǎ ǳƴŘŜǊ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ƛƴ 9ŀǎǘ !ǎƛŀ ŀƴŘ 

ǎǳō ς {ŀƘŀǊŀƴ !ŦǊƛŎŀ (Henry et al., 1990; lack et al., 1989)Φ CǳǊǘƘŜǊƳƻǊŜΣ ƛǘ Ƙŀǎ ōŜŜƴ 

ŜǎǘŀōƭƛǎƘŜŘ ǘƘŀǘ ōŀŎǘŜǊƛŀ όŜΦƎΦ 9ΦŎƻƭƛΣ {Φ ŀǳǊŜǳǎ ŀƴŘ {ƘƛƎŜƭƭŀ ŦƭŜȄƴŜǊƛύ Ŏŀƴ ƳǳƭǘƛǇƭȅ  ŦǊƻƳ 103 to 

108 /ƻƭƻƴȅ CƻǊƳƛƴƎ ¦ƴƛǘ όC/¦ύ ǇŜǊ ƎǊŀƳ ƛƴ ŎƻƻƪŜŘ ŦƻƻŘ ǿƛǘƘƛƴ о ƘƻǳǊǎ ǿƘŜƴ ǎǘƻǊŜŘ ǳƴŘŜǊ 

ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ (Black et al., 1989; Islam et al., 1993; Lanata, 2003; Molbak et al., 1989)Φ  

DŜƴŜǊŀƭƭȅΣ ƳƛŎǊƻōƛŀƭ ǇŀǘƘƻƎŜƴǎ ƛƴ ŦƻƻŘ ƻǊƛƎƛƴŀǘŜ ǿƘŜƴ ǘƘŜ ŦƻƻŘ Ƙŀǎ ōŜŜƴ ƛƴ ŎƻƴǘŀŎǘ ǿƛǘƘ 

ƘǳƳŀƴ ƻǊ ŀƴƛƳŀƭ ŦŀŜŎŀƭ ƳŀǘǘŜǊ ŜƛǘƘŜǊ ŘƛǊŜŎǘƭȅ ƻǊ ƛƴŘƛǊŜŎǘƭȅΦ CƻƻŘ ǇǊƻǾƛŘŜǎ ŀ ŎǊƛǘƛŎŀƭ ŀƴŘ ŘƛǊŜŎǘ 

ǇŀǘƘǿŀȅ ŦƻǊ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ƳƛŎǊƻōƛŀƭ ǇŀǘƘƻƎŜƴǎ ƛƴǘƻ ǘƘŜ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ ǘǊŀŎǘ όDL¢ύ ƻŦ 

ƘǳƳŀƴǎΦ ¢ƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ƻŦ ǇŀǘƘƻƎŜƴǎ Ƴŀƛƴƭȅ ƻŎŎǳǊǎ ƛƴ ǘƘŜ ƘƻǳǎŜƘƻƭŘ ŜƴǾƛǊƻƴƳŜƴǘ ŘǳŜ ǘƻ 
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ǇƻƻǊ ŦƻƻŘ ǇǊŜǇŀǊŀǘƛƻƴΣ ŦŜŜŘƛƴƎ ŀƴŘ ǎǘƻǊŀƎŜ ǇǊŀŎǘƛŎŜǎ όƛΦŜΦ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘŜƳǇŜǊŀǘǳǊŜΣ ǇƭŀŎŜ 

ŀƴŘ ǘƛƳŜύΣ ǿƘƛŎƘ ǊŜǎǳƭǘ ƛƴ ŦƻƻŘ ƘƛƎƘƭȅ ŎƻƴǘŀƳƛƴŀǘŜŘ ǿƛǘƘ ƳƛŎǊƻōŜǎ ōȅ ǘƘŜ ǘƛƳŜ ƻŦ 

ŎƻƴǎǳƳǇǘƛƻƴ (Ehiri et al., 2001a; Gautam & Curtis, 2013; Motarjemi et al., 1994a; Omemu & 

Omeike, 2010)Φ  ²ƛǘƘƛƴ ǘƘŜ ŘƻƳŜǎǘƛŎ ŜƴǾƛǊƻƴƳŜƴǘΣ ŦƻƻŘ ǎǘƻǊŜŘ ŀǘ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ Ŏŀƴ 

ōŜ ŎƻƴŘǳŎƛǾŜ ŦƻǊ ǘƘŜ ǎǳǊǾƛǾŀƭ ŀƴŘ ƎǊƻǿǘƘ ƻŦ ōŀŎǘŜǊƛŀ ǎǳŎƘ ŀǎ 9ΦŎƻƭƛΣ {ƘƛƎŜƭƭŀ ǎǇǇΦΣ ŀƴŘ ǎǇŜŎƛŜǎ 

ƻŦ {ŀƭƳƻƴŜƭƭŀΤ ǘƘŜ ŦƛƴƎŜǊǘƛǇǎ Ŏŀƴ ōŜ ǊŜǎŜǊǾƻƛǊǎ ƻŦ ǎǳŎƘ ōŀŎǘŜǊƛŀ ό/ǳǊǘƛǎ Ŝǘ ŀƭΦΣ нлммύΦ {ǘǳŘƛŜǎ ƛƴ 

ǊǳǊŀƭ ƴƻǊǘƘŜǊƴ ¢ƘŀƛƭŀƴŘ ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜ ǘȅǇŜ ƻŦ ŦƻƻŘΣ ƳŜǘƘƻŘ ƻŦ ŦƻƻŘ ǇǊŜǇŀǊŀǘƛƻƴΣ ǎŜŀǎƻƴ ƻŦ 

ǘƘŜ ȅŜŀǊΣ ƳƻǘƘŜǊΩǎ ŀƎŜΣ ŜŘǳŎŀǘƛƻƴ (Imong et al., 1995b) ŀƴŘ ƳƻŘŜ ƻŦ ŎƭŜŀƴƛƴƎ ǳǘŜƴǎƛƭǎ (Imong 

et al., 1989) ƎǊŜŀǘƭȅ ŎƻƴǘǊƛōǳǘŜŘ ǘƻ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƭŜǾŜƭǎΦ .ŀŎǘŜǊƛŀƭ 

ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƻŦ ŦŜŜŘƛƴƎ ǳǘŜƴǎƛƭǎΣ ŦƻƻŘ ǎǘƻǊŀƎŜ ŀƴŘ ǊŜƘŜŀǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎ ǿŜǊŜ ŀƭǎƻ ƴƻǘŜŘ 

ŀǎ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊǎ ƛƴ ŦƻƻŘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ό[ŀƴŀǘŀΣ нллоύΦ 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) 

¢ƘŜ I!//t ŀǇǇǊƻŀŎƘ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ŜƴǎǳǊŜ ŦƻƻŘ ǎŀŦŜǘȅ Ƴƻǎǘƭȅ ŦƻǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǘǊŀŘŜ 

ǿƻǊƭŘǿƛŘŜΦ ¢ƘŜ ōŀǎƛŎǎ ƻŦ I!//t ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ƛƴ мфслǎ ōȅ ǘƘŜ tƛƭƭǎōǳǊȅ /ƻƳǇŀƴȅ ƛƴ 

ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ bŀǘƛƻƴŀƭ !ŜǊƻƴŀǳǘƛŎǎ ŀƴŘ {ǇŀŎŜ !ƎŜƴŎȅ όb!{!ύ ƛƴ ǘƘŜ ¦{!Σ bŀǘƛŎƪ 

[ŀōƻǊŀǘƻǊƛŜǎ ŀƴŘ ǘƘŜ ¦{ !ǊƳȅ ǘƻ ŎƘŜŎƪ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŦƻƻŘ ǎǳǇǇƭƛŜŘ ǘƻ b!{! ŀǎǘǊƻƴŀǳǘǎ 

όtƛŜǊǎƻƴ ϧ /ƻǊƭŜǘǘΣ мффнύΦ Lǘ ǿŀǎ ƭŀǘŜǊ ŀŘƻǇǘŜŘ ƛƴ ǘƘŜ ƎǳƛŘŜƭƛƴŜǎ ƻŦ ǘƘŜ /ƻŘŜȄ !ƭƛƳŜƴǘŀǊƛǳǎ 

/ƻƳƳƛǎǎƛƻƴ ό/!/ύ ƛƴ мфсф ŀǎ ǘƘŜ Ƴŀƛƴ ǇǊƛƴŎƛǇƭŜ ƻŦ ǘƘŜƛǊ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ƛƴ 

ǊŜƭŀǘƛƻƴ ǘƻ ŦƻƻŘ ƘȅƎƛŜƴŜ ό/!/Σ мфсфύΦ   
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¢ƘŜ I!//t ŀǇǇǊƻŀŎƘ ƻǇŜǊŀǘŜǎ ƻƴ т ǎǘŜǇǎ ǿƘƛŎƘ ƛŘŜƴǘƛŦƛŜǎ ǇƻǘŜƴǘƛŀƭ ƘŀȊŀǊŘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 

ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴ όƛΦŜΦ ŦǊƻƳ ŦŀǊƳ ǘƻ ŦƻƭƪύΣ ŀǎǎŜǎǎŜǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ǊƛǎƪΣ ŀƴŘ ǎǳƎƎŜǎǘǎ ǊŜƭŜǾŀƴǘ 

ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǘƻ ƳƛǘƛƎŀǘŜ ǘƘŜ Ǌƛǎƪ όaƻǊǘƛƳƻǊŜ ϧ ²ŀƭƭŀŎŜΣ нлмоύΦ ¢ƘŜ ŎƻǊŜ ǇǊƛƴŎƛǇƭŜǎ ƻŦ 

I!//t ŦǊƻƳ ƘŀȊŀǊŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƻ ŘƻŎǳƳŜƴǘƛƴƎ ŀƭƭ ǇǊƻŎŜŘǳǊŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ 

Figure 9Φ   

 

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

 
!ƭǘƘƻǳƎƘ I!//t Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ ŜȄǘŜƴǎƛǾŜƭȅ ƛƴ ǘƘŜ ŦƻƻŘ ƛƴŘǳǎǘǊȅ ƛƴ IƛƎƘ LƴŎƻƳŜ /ƻǳƴǘǊƛŜǎ 

όIL/ύΣ ŦŜǿ ŜȄǇŜǊƛƳŜƴǘŀƭ ǎǘǳŘƛŜǎ ƘŀǾŜ ŀǎǎŜǎǎŜŘ ƛǘǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƛƴ ŘƻƳŜǎǘƛŎ ǎŜǘǘƛƴƎǎ ƛƴ ƭƻǿ 

ƛƴŎƻƳŜ ŎƻǳƴǘǊƛŜǎΦ !ǎ ǎǳŎƘΣ ǘƘŜǊŜ ǿŀǎ  ŀ ŘƛǊŜŎǘƛǾŜ ōȅ C!hκ²Ih ǘƘŀǘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ I!//t 

ŀǇǇǊƻŀŎƘ ǎƘƻǳƭŘ ōŜ ŜȄǇƭƻǊŜŘ ƛƴ ƭƻǿ ƛƴŎƻƳŜ ŎƻǳƴǘǊƛŜǎ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŦƻƻŘōƻǊƴŜ 

ŘƛǎŜŀǎŜ ōǳǊŘŜƴ όC!hκ²IhΣ мфупύΦ hŦ ǘƘƻǎŜ ǎǘǳŘƛŜǎ ǘƘŀǘ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘΣ ǘƘŜ I!//t 

ŀǇǇǊƻŀŎƘ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴ ǊŜŘǳŎƛƴƎ ǘƘŜ ōŀŎǘŜǊƛŀƭ ƭƻŀŘ ƻŦ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ƛƴ 
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aŀƭƛ ǿƘŜǊŜ ŎƻƻƪƛƴƎΣ ŎƻƻƭƛƴƎ ǘƘŀǘ ŎƻƳŜǎ ŀŦǘŜǊ ŎƻƻƪƛƴƎΣ ǊŜƘŜŀǘƛƴƎ ŀŦǘŜǊ ǎǘƻǊŀƎŜΣ ŀƴŘ ŎƻƻƭƛƴƎ 

ǘƘŀǘ Ŧƻƭƭƻǿǎ ŀŦǘŜǊ ǊŜƘŜŀǘƛƴƎ ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǘƘŜ //tǎ (Touré et al., 

2011a)Φ {ƛƳƛƭŀǊƭȅΣ ƻǘƘŜǊ ŜŀǊƭȅ ǎǘǳŘƛŜǎ ƻƴ I!//t ŦƻǳƴŘ ǘƘŜ ŀǇǇǊƻŀŎƘ ǘƻ ōŜ ǳǎŜŦǳƭ ǿƘŜƴ ŀǇǇƭƛŜŘ 

ǘƻ ŘƻƳŜǎǘƛŎ ŦƻƻŘ ǇǊŜǇŀǊŀǘƛƻƴ ƛƴ [aL/ (Michanie et al., 1987, 1988)Φ 9ƘƛǊƛ Ŝǘ ŀƭ όнллмύ 

ŎƻƴŘǳŎǘŜŘ ŀ I!//t ǎǘǳŘȅ ƛƴ bƛƎŜǊƛŀ ǿƘƛŎƘ ƛŘŜƴǘƛŦƛŜŘ ŎƻƻƪƛƴƎΣ ǎǘƻǊŀƎŜ ŀƴŘ ǊŜƘŜŀǘƛƴƎ ƻŦ 

ŎƻƳǇƭŜƳŜƴǘŀǊȅ ŦƻƻŘ ŀǎ //tǎ ƛƴ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ƳƛŎǊƻōƛŀƭ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƛƴ ŦƻƻŘΦ {ƛƳƛƭŀǊƭȅΣ 

ŀ ǎǘǳŘȅ ƛƴ LƴŘƛŀ ǳǎŜŘ ǘƘŜ I!//t ŀǇǇǊƻŀŎƘ ŀƴŘ ƛŘŜƴǘƛŦƛŜŘ ŎƻƻƪƛƴƎ ŀƴŘ ǎǘƻǊŀƎŜ ƻŦ ŎƘŀǇŀǘƛ ŀǎ 

ŎǊƛǘƛŎŀƭ ƛƴ ŎƻƴǘǊƻƭƭƛƴƎ ƳƛŎǊƻōƛŀƭ ŎƻƴǘŀƳƛƴŀǘƛƻƴ (Sheth et al., 2000)Φ ²ƘƛƭŜ DǊƛŦŦƛǘƘ όмффпύ 

ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ I!//t ŀǇǇǊƻŀŎƘ ƛƴ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ŦƻƻŘ ƛƴ ƘƻƳŜǎ ŎƻǳƭŘ 

ōŜ ōŜƴŜŦƛŎƛŀƭ ƛŦ ŀǇǇƭƛŜŘ ƛƴ ŘƻƳŜǎǘƛŎ ƪƛǘŎƘŜƴǎ ƎƭƻōŀƭƭȅΦ 

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 

illnesses, 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.   

 

Lƴ ŀ ǎǘǳŘȅ ƛƴ 9ǳǊƻǇŜΣ ƛǘ ǿŀǎ ƴƻǘŜŘ ǘƘŀǘ ƭŀŎƪ ƻŦ ŀŘƘŜǊŜƴŎŜ ǘƻ άǳǎŜ ōȅέ ŘŀǘŜǎ ŀƴŘ ƛƴŜŦŦŜŎǘƛǾŜ 

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 

illness, 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 (Käferstein, 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).  Käferstein (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. A clear 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 

ŎǊƛǘƛŎŀƭ ŎƻƴǘǊƻƭ Ǉƻƛƴǘǎ ŦƻǊ ŎƘƛƭŘǊŜƴΩǎ Ƴƛƭƪ ǘƘŀǘ ƛƴŎƭǳŘŜŘ ƘŜŀǘƛƴƎΣ ƘƻƭŘƛƴƎ ŀŦǘŜǊ ƘŜŀǘƛƴƎΣ ŎƭŜŀƴƛƴƎ 
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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.  
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Table 2: Critical control points to promote food hygiene practices at household level  

Critical control point Nigeria (Ehiri 

et al., 2001a) 

Bangladesh 

(Islam et al., 

2013) 

Dominican 

Republican (Michanie 

et al., 1987) 

India (Sheth 

et al., 2000) 

Brazil (Sobel 

et al., 2004) 

Zambia 

(Schmitt et al., 

1997) 

Mali 

(Touré et 

al., 2011b) 

Thorough cooking and reheating Ҟ Ҟ  Ҟ Ҟ Ҟ Ҟ 

Purchase uncontaminated food Ҟ       

Decrease food storage time Ҟ   Ҟ Ҟ Ҟ  

Handwashing with soap  Ҟ  Ҟ Ҟ  Ҟ 

Washing utensils with soap  Ҟ Ҟ Ҟ   Ҟ 

Treatment of water  Ҟ      

Covering of food with a lid  Ҟ     Ҟ 

Heating of milk   Ҟ     

Cooling of milk after heating   Ҟ     
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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., 

2001a; 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 

ŎƭŜŀƴƛƴƎ ŎƘƛƭŘΩǎ ōƻǘǘƻƳ ŀƴŘ 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. 

ōŜŦƻǊŜ ŦƻƻŘ ǇǊŜǇŀǊŀǘƛƻƴΣ ōŜŦƻǊŜ ŎƘƛƭŘ ŦŜŜŘƛƴƎκŜŀǘƛƴƎΣ ŀŦǘŜǊ ŎƭŜŀƴƛƴƎ ŎƘƛƭŘΩǎ ōƻǘǘƻƳ ŀƴŘ ŀŦǘŜǊ 

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 ς 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 

Vietnam, 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, 
year 

Study area 
and design 

Target 
population 

Targeted 
behaviours 

Intervention 
activities 

Communication 
channel 

Number of 
study 
participants 

Duration of the 
intervention 

Outcome Results 

Trial of a Novel 
Intervention to 
Improve 
Multiple Food 
Hygiene 
Behaviours in 
Nepal, Gautam 
et al (2017) 

Nepal 
(Rural), 
Randomiz
ed control 
trial 

Mothers of 
children 6 ς 
59 months 

Thorough 
cooking, 
Washing utensils 
with soap/ash, 
handwashing 
with soap, 
proper storage 
of cooked food, 
reheating of 
cooked food, 
boiling of 
water/milk 

Games, rewards, 
storytelling, 
drama, 
competitions  
and kitchen 
makeovers 

Local rallies, 
Group meeting 
with mothers and 
household visits 

219 3 months Adoption of 
improved 
behaviours, 
diarrhoea 
prevalence. 

The target 
behaviours 
were more 
common in the 
intervention 
than in the 
control group 
(43%  
versus 2% 
during follow-
up 

Cluster 
Randomized 
Controlled Trial 
to Investigate 
the Effectiveness 
of Weaning 
Food Hygiene 
Intervention for 
Mothers in Rural 
Gambia, 
Manjang, B 
(2016) 

Gambia 
(Rural). 
Randomiz
ed control 
trial 

Mothers of 
children 6 ς 
24 months 

Washing of pots 
and utensils 
before serving 
food, 
handwashing 
with soap 
 

Games, rewards, 
drama, Songs, 
competitions, 
video show 

Local rallies, 
Group meeting 
with mothers and 
fathers 
(separately), and 
household visits 

615 3 months Adoption of 
improved 
behaviours 

Adoption of 
improved 
practices higher 
among 
intervention 
(72%) 
compared to 
control (19%) 
group 
after 
intervention 

Designing 
educational 
messages to 
improve 
weaning food 
hygiene 
practices of 
families living in 
poverty, Monte 
et al (1997) 

Brazil 
(Urban), 
Trial of 
improved 
practice 

Mothers of 
children 0ς11 
months 

Handwashing 
with soap, 
boiling water for 
reconstituting 
powdered milk, 
feeding gruel 
with cup and 
spoon rather 
than using 
bottle, not 

Training of 
mothers about the 
targeted 
behaviours 

Training of 
mothers, 
household visits 

75 1 month Adoption of 
improved 
behaviours 

53ς80% of 
mothers 
adopted at least 
1 
Practice. 
60% of mothers 
who tried to 
adopt 4 
practices were 
able to do so 
for 4 weeks 
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storing gruels 
and milk. 

Long term 
impact of 
community 
based 
information, 
education and 
communication 
activities on 
food hygiene 
and food safety 
behaviours in 
Vietnam: A 
longitudinal 
study, Tanakashi 
et al (2013). 

Vietnam 
(Urban), 
Longitudin
al study 

Mothers/care
givers of 
children aged 
6 ς 48 months 

Handwashing 
with soap, use 
of separate 
utensils 
between raw 
and cooked 
food, washing 
ŎƘƛƭŘΩǎ ǳǘŜƴǎƛƭǎ 
with soap, 
preparing food 
on a table 

Village 
loudspeaker 
announcements, 
placing of posters 
in strategic places, 
meeting with 
mothers/child 
caregivers,  

workshops, 
newsletters, 
loudspeaker 
announcements, 
bulletin boards, 
and flip chart, 
household visits 

185 2 years  Diarrhoea 
prevalence, 
Adoption of 
improved 
behaviours 

Significant 
reduction in 
diarrhoea.. 
Adoption of the 
11 out of 17 
food hygiene 
behaviours 

Piloting an 
intervention to 
improve 
microbiological 
food safety in 
peri urban Mali, 
Toure et al 
(2013). 

Mali 
(Urban), 
Randomiz
ed control 
trial 

Mothers/care
givers of 
children aged 
6 ς 18 months 

Handwashing 
with soap, 
washing utensils 
with soap, use 
of safe water for 
preparing food, 
thorough 
cooking of food, 
thorough 
reheating of 
food, cover 
cooked food 
with tight fitting 
lid during 
storage. 

Training of 
mothers/child 
caregivers, follow 
up of 
mothers/child 
caregivers in 
households 

Group meetings, 
household visits. 

60 9 months Presence/abse
nce of 
pathogens in 
food, 
Adoption of 
improved 
behaviours, 
increase in 
knowledge 

Significant 
reduction of 
pathogens in 
complementary 
food among the 
intervention 
group. 
improved 
knowledge and 
performance of 
the targeted 
behaviours 
among 
participants in 
the intervention 
group. 

Hygiene 
intervention 
reduces 
contamination 
of weaning food 

Banglades
h (Rural), 
Randomiz
ed control 
trial  

Mothers/ 
caregivers of 
children 6ς18 
months of 
age 

Handwashing 
with soap, use 
of safe water for 
preparing food 
and washing 
utensils, 
thorough 

Training of 
mothers/child 
caregivers 

Group meetings 60 1 month Presence/abse
nce of 
pathogens in 
food and 
water, 
temperature 

Significant 
reduction of the 
pathogens in 
food and water 
among the 
intervention 
group. 
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in Bangladesh, 
Islam et al 
(2013) 

cooking of food, 
thorough 
reheating of 
cooked stored 
food, covering 
the food with a 
lid during 
storage.  

of food before 
eating.  

Temperature of 
food during 
serving was 
high among the 
intervention 
group. 

Food safety 
education as an 
effective 
strategy to 
reduce 
diarrhoeal 
morbidities in 
children less 
than two years 
of age, Sheth et 
a l (2006). 

India 
(Urban), 
(study 
type not 
known). 

Mothers of 
children aged 
6 ς 24 months 

- Training of 
mothers/child 
caregivers 

Group meetings - 1 month Diarrhoea 
prevalence, 
Adoption of 
improved 
behaviours, 
improved 
knowledge.  

Reduction in 
diarrhoea 
prevalence. 
Improvement in 
the adoption of 
targeted 
behaviours by 
the intervention 
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 

ŦŜŜŘƛƴƎκŜŀǘƛƴƎΣ ŀŦǘŜǊ ŎƭŜŀƴƛƴƎ ŎƘƛƭŘΩǎ ōƻǘǘƻƳ ŀƴŘ ŀŦǘŜǊ ǳǎƛƴƎ ŀ ƭŀǘǊƛƴŜύ; 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 

ŦŜŜŘƛƴƎκŜŀǘƛƴƎΣ ŀŦǘŜǊ ŎƭŜŀƴƛƴƎ ŎƘƛƭŘΩǎ ōƻǘǘƻƳ ŀƴŘ ŀŦǘŜǊ ǳǎƛƴƎ ŀ ƭŀǘǊƛƴŜύ Ƙŀǎ ōŜŜƴ ƘƛƎƘƭȅ 

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 

LƴŘƻƴŜǎƛŀΣ ƳƻǘƘŜǊǎ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ŀǎǎƻŎƛŀǘŜ ŎƘƛƭŘƘƻƻŘ ŘƛŀǊǊƘƻŜŀ ǿƛǘƘ ŎƘƛƭŘǊŜƴΩǎ ŘŜǾŜƭƻǇƳŜƴǘŀƭ 

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 

ƳƻǘƛǾŀǘƛƻƴŀƭ ƳŜǎǎŀƎŜǎ ǎǳŎƘ ŀǎ άƴǳǊǘǳǊƛƴƎέ Ƴŀȅ ōŜ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀƴ ǘƘǊŜŀǘŜƴing 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 Vietnam (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., 2017a; 

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).        



 66 

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 

ƻƴ ƳǳƭǘƛǇƭŜ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ƛƴŘƛǾƛŘǳŀƭΩǎ ƪƴƻǿƭŜŘƎŜ ƻƴ ŀ ǇŀǊǘƛŎǳƭŀǊ ōŜƘŀǾƛƻǳǊΣ ōŜƭƛŜŦǎ ŀƴŘ 

emotions (Contzen & Mosler, 2015b)Φ !ǎ ǎǳŎƘΣ ǘƘŜǎŜ ŦŀŎǘƻǊǎ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ΨōŜƘŀǾƛƻǳǊŀƭ 

ŘŜǘŜǊƳƛƴŀƴǘǎΩ ǘƘŀǘ ŘŜǘŜǊƳƛƴŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ǳƴŘŜǎƛǊŀōƭŜ 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  COMςB 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 

ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ŀ ōŜƘŀǾƛƻǳǊΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŜȄǘŜǊƴŀƭ ǎǘǊƻƴƎ ŎƻƴǾƛŎǘƛƻƴ ǘƻ ǇŜǊŦƻǊƳ 

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 COMςB, 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 COMςB framework is more related to the World Bank and Sanitation 

tǊƻƎǊŀƳƳŜΩǎ Ch!a όŦƻǊ ƘŀƴŘǿŀǎƘƛƴƎύ ŀƴŘ ǎŀƴƛCh!a όŦƻǊ ǎŀƴitation 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 ς 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 

Ƙƻǿ ǘƘŜȅ ǎƘŀǇŜ ƻƴŜΩǎ ōŜƘŀǾƛƻǳǊΤ  

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

 

 

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 ς Regulation (RANAS) model 

 

It is 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.  

3. 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.  

4. Implement and evaluate behavioural change strategies: To measure the effectiveness of the 

behaviour change strategies, they are evaluated in a before ς 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 ς after difference is larger for the group that received the strategy compared to 

the control group.  

 

 

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   

TherŜ ŀǊŜ ŦƛǾŜ ǇǎȅŎƘƻǎƻŎƛŀƭ άŦŀŎǘƻǊ ōƭƻŎƪǎέ ǘƘŀǘ ǎƘƻǳƭŘ ōŜ ŀǇǇƭƛŜŘ ƛƴ ŀ 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: ¢Ƙƛǎ ƛƴǾƻƭǾŜǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƭŜǾŜƭ ƻŦ ŀǿŀǊŜƴŜǎǎ ŀōƻǳǘ 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: ¢ƘŜ ŀǘǘƛǘǳŘŜ ŦŀŎǘƻǊǎ ŀŘŘǊŜǎǎŜǎ ŀ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ōŜƭƛŜŦǎ ŀōƻǳǘ ǘƘŜ Ŏƻǎǘǎ όŜΦƎΦ 

time, money and effort) and benefits (e.g. high status) of a particular behaviour. It also 

ƛƴŎƭǳŘŜǎ ǘƘŜ ǇŜǊǎƻƴΩǎ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǇƻǎƛǘƛǾŜ ŀƴŘ ƴŜƎŀǘƛǾŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ŀ ōŜƘŀǾƛƻur. 

Included also are the feelings associated with the performance of the behaviour.  

C. Norm factors: ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ŀ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇŜǊŎŜǇǘƛƻƴ ŀōƻǳǘ ǿƘŀǘ ōŜƘŀǾƛƻǳǊ ƛǎ ŜȄǇŜŎǘŜŘ ŀƴŘ 

performed in their society. This includes the behaviour of others such as household members 

and friends (i.e. descriptive norms), and ƻǘƘŜǊǎΩ ŀǇǇǊƻǾŀƭ ƻǊ ŘƛǎŀǇǇǊƻǾŀƭ ǎǳŎƘ ŀǎ ƘƻǳǎŜƘƻƭŘ 

members, relatives, community institutions, local leaders etc (i.e. injunctive norms). It also 

ŎƘŜŎƪǎ ŀǘ ǘƘŜ ǇŜǊǎƻƴΩǎ ƻōƭƛƎŀǘƛƻƴ ǘƻ ŀ ǇŀǊǘƛŎǳƭŀǊ ōŜƘŀǾiour (i.e. personal norm).  
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D. Ability factors: !ōƛƭƛǘȅ ŦŀŎǘƻǊǎ ŎƘŜŎƪ ƻƴ ŀ ǇŀǊǘƛŎƛǇŀƴǘΩǎ  ŎŀǇŀōƛƭƛǘƛŜǎ ǘƻ ǇŜǊŦƻǊƳ ŀ ǇŀǊǘƛŎǳƭŀǊ 

behaviour (i.e. action knowledge). It also includes the peǊǎƻƴΩǎ ŎƻƴŦƛŘŜƴŎŜ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ 

behaviour (i.e. self-efficacy), confidence to continue with the behaviour (i.e. maintenance ς 

confidence in performance) and confidence to recover the behaviour (i.e. recovery ς 

confidence in performance). The Theory of Planned Behaviour presents the attitude, 

normative and ability factors in relŀǘƛƻƴ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ŜȄŜŎǳǘŜ ŀ ŎŜǊǘŀƛƴ 

behaviour (Ajzen, 1991).   

E. Selfςregulation factors: The selfςǊŜƎǳƭŀǘƛƻƴ ŦŀŎǘƻǊǎ ƛƴŎƭǳŘŜ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ Ǉƭŀƴ ƻƴ Ƙƻǿ ǘƻ 

maintain a certain behaviour. It also factors in the mechanisms on how to handle existing 

barriers to the performance of the behaviour.  



 79 

 

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 ŦŀŎǘƻǊǎΩ ƛƴŦƭǳŜƴŎŜ ƻƴ ōŜƘŀǾƛƻur. 

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 

factorsΤ ōŜƘŀǾƛƻǳǊ ά!έ ƻǊ ōŜƘŀǾƛƻǳǊ ά.έ ƛƴŘƛŎŀǘŜŘ ƛƴ 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 ς 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 selfςregulation 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 

authorΩs 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 Ŏŀƴ ƘŀǾŜ ŀƴ ƛƴŦƭǳŜƴŎŜ ƻƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƻǿƴ ƘŜŀƭǘƘ 

and that of others (Mark & Paul, 2005). The performance of such behaviour is complex, as it 

ŘŜǇŜƴŘǎ ƻƴ ŀ ƴǳƳōŜǊ ƻŦ ŎƻƴǎǘǊǳŎǘǎΦ ¢ƘǳǎΣ ŎƘŀƴƎƛƴƎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ōŜƘŀǾƛƻǳǊ ƛǎ ŀ ǇǊƻŎŜǎǎ ǘƘŀǘ 

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 (KungΩu 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 ς in any context ς 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). 
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Chapter 3 

CƻǊƳŀǘƛǾŜ ǊŜǎŜŀǊŎƘ 
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 

 



 87 

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 km2, of which 80% (94,726 km2) is 

covered by land, while the remaining 20% (24,404 km2) 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).  

 

 
 

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 

ŀǘ ¦{ϷонлΣ ǿƘƛŎƘ ƛǎ ŦŀǊ ŦǊƻƳ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΩǎ Ǿƛǎƛƻƴ ƻŦ ŀŎƘƛŜǾƛƴƎ ¦{Ϸмллл ƛƴ нлнл (IMF, 2017). 

¢ƘŜ ōŀŎƪōƻƴŜ ƻŦ aŀƭŀǿƛΩǎ ŜŎƻƴƻƳȅ ŘŜǇŜƴŘǎ ƻƴ ŀƎǊƛŎǳƭǘǳǊŜΣ ǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ ŀōƻǳǘ ул҈ ƻŦ ǘƘŜ 

population and contributes to almost 30% of the Gross Domestic Product (GDP) through exports, 

of mainly tobacco, tea and sugar, that comprise 85% ƻŦ aŀƭŀǿƛΩǎ ŘƻƳŜǎǘƛŎ ŜȄǇƻǊǘǎ (Government 

of Malawi, 2011)Φ {ƛƴŎŜ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳȅ ŘŜǇŜƴŘǎ ƻƴ ŀƎǊƛŎǳƭǘǳǊŜ ǿƘƛŎƘ ƛǎ ǇǊƛƳŀǊƛƭȅ Ǌŀƛƴ 

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). 

 

¢ƘŜ ŎƻǳƴǘǊȅΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ƎǳƛŘŜŘ ōȅ ǘƘŜ aŀƭŀǿƛ DǊƻǿǘƘ ŀƴŘ 5ŜǾŜƭƻpment Strategy (MGDS), 

a series of five-year plans that contribute to the long-ǘŜǊƳ Ǝƻŀƭǎ ƻǳǘƭƛƴŜŘ ƛƴ aŀƭŀǿƛΩǎ 

development roadmap of Vision 2020 (Afidep, 2019). The current MGDS, version III, 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). 

  

Lǘ ƛǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘ уу҈ ƻŦ aŀƭŀǿƛΩǎ ǇƻǇǳƭŀǘƛƻƴ ǳǎŜ ŦƛǊŜǿƻƻŘ ŀǎ ǘƘŜ ǎƻǳǊŎŜ ƻŦ ŜƴŜǊƎȅ ŘǳǊƛƴƎ 

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 ς 4 years old. Thus, 

aŀƭŀǿƛΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ Ƴƻǎǘƭȅ ȅƻǳƴƎΣ ǊŜǉǳƛǊƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘ ǎǳǇǇƻǊǘ ŀƴŘ ǊŜǎƻǳǊŎŜǎ ŦƻǊ ƛǘǎ 

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 (MoIWD), 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 MoIWD 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 MoIWD 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).2 

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 106 viral pathogens, 106ς108 bacterial pathogens, 104 protozoan cysts or oocysts, 

and 10ς104 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 (Prüss-Üstün 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). 

 

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 

0

20

40

60

80

100

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

P
e

rc
e

n
ta

g
e

Years

percentage of households with latrines

Percentage of latrine usage

percentages of villages attaned ODF

Percentage of households with handwashing facilities



 96 

recently, in 2010, the WHO reported that foodborne agents caused about 420,000 deaths 

globally ό²IhΣ нлмрōύΣ ǿƛǘƘ му Ƴƛƭƭƛƻƴ 5![¸ǎ ό5ƛǎŀōƛƭƛǘȅ !ŘƧǳǎǘŜŘ [ƛŦŜ ¸ŜŀǊύ ōŜƛƴƎ ŀǘǘǊƛōǳǘŜŘ ǘƻ 

ŦƻƻŘōƻǊƴŜ ŘƛŀǊǊƘƻŜŀƭ ŘƛǎŜŀǎŜ Ǝƭƻōŀƭƭȅ ό²IhΣ нлмрōύΦ 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 0.6ς3.7 and 2.2ς4.3 log10 CFU/cm2, respectively, following washing with  

contaminated water. Ladles became contaminated with 0.9ς3.2log10 CFU/cm2 of E. coli cells 

whereas contamination with S. aureus on ladles ranged between 1.9 and 4.6 log10 CFU/cm2. 

Bacterial transfer from hands to food ranged from <1 to 3.6 log10 CFU/g for E. coli and 2.1 to 4.2 

log10 CFU/g for S. aureus. Ladle surfaces transferred from 1.3 to 3.1 and from 1.2 to 4.3 log10 

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 ƻŦ ŘƛŀǊǊƘŜŀƭ ŘƛǎŜŀǎŜ ŀƴŘ ǎƻƛƭπǘǊŀƴǎƳƛǘǘŜŘ ƘŜƭƳƛƴǘƘ 

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) 1.15ς1.32] (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 



 98 

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 (2011ς2020), 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  Policies Strategies 

¶ Public Health Act (1973) under 

review by Law Commission  

¶ Environmental Management 

Act (1996)  

¶ National Decentralization Act 

(1997) -Council bye-laws  

¶ Water Works Act (2005)  

 

¶ 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 

¶ Malawi Water Sector Investment 

Plan (2012)  

¶ National Sanitation and Hygiene 

Strategy 2018 ς 2024 

¶ National 10 Year Sanitation and 

Hygiene Investment Plan and 

Strategy (2012 ς 2022) 

¶ National Health Sector Strategic 

Plan (2017 ς 2022) 

¶ National Community Health 

Strategy 2017 ς 2022 

 

 

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

Malawi Growth and Development Strategy III (MGDS) (2017 ς 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 III is the National Sanitation and Hygiene Strategy (2019 ς 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, 

ƘŜŀƭǘƘ ŀƴŘ ǇŜƻǇƭŜΩǎ ǿŜƭƭ-ōŜƛƴƎΦ ¢ƘŜ ŘƻŎǳƳŜƴǘǎ ŀƭǎƻ ƘƛƎƘƭƛƎƘǘŜŘ aŀƭŀǿƛΩǎ ƻōƭƛƎŀǘƛƻƴ ǘƻ 

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): 

¶ Increase the percentage of households with improved sanitation access (climbing the 

sanitation ladder) from the current 13.8% to 75% by 2030 

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

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

¶ 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 

ƎƻǾŜǊƴƳŜƴǘΩǎ ŦŀƛƭǳǊŜ ǘƻ ƳŜŜǘ ƛǘǎ 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 2018ς2022 (Government of Malawi, 

2018a) has been developed following the review of the first National Nutrition Policy and 
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Strategic Plan 2007ς2012 (Government of Malawi, 2007). The 2018 ς 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, 

ǳǇƘƻƭŘ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻǿŀǊŘǎ ŜƭƛƳƛƴŀǘƛƴƎ ŀƭƭ ŦƻǊƳǎ ƻŦ ƳŀƭƴǳǘǊition. 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 ς 2022) and previous (2007 ς 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 
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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 Current Acts of parliament 

Nutrition Policy (and strategy) 2018 Public Health Act 1948 

National Alcohol Policy 2012 Malawi Bureau of Standards Act 1972:2012 

National Fisheries and Aquaculture Policy 2012 Fisheries Conservation and Management Act 1997 

Health Promotion Policy 2013 Meat and Meat Products Act 1976 

National Quality Policy 2014 Milk and Milk Products Act 1971 

National Agriculture Policy 2016 Pharmacy, Medicines and Poisons Act 1988 

National Environmental Health Policy (draft) Local Government Act 1998 

 Hotels and Tourism Act 1968 (plus amendments) 

 Iodisation of Salt Act 1995 

 Consumer Protection Act 2003 

 Competition and Fair Trade Act 1998 

 Control of Goods Act 1968 

 Business Licensing Act 2012 

  

3.3 Chikwawa district 

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 



 104 

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 25.70C (14.10C minimum and 36.10C 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 km2, 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 

qualitative 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 (OΩCathian 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 

quantitative 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 

quantitative 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, 

quasi- 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 

qualitative research study (Creswell, 2005). The research questions are general and broad, and 

ǎŜŜƪ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ǘƘŜ ŎŜƴǘǊŀl 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 ς 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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