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ABSTRACT 

Despite diarrhoea being the second leading cause of illness and deaths in children 

under five years of age globally, the relationship between settlement types 

(unplanned and planned) and caregivers‟ behavioural risk factors as well as the 

environmental risk factors for diarrhoea is not clearly known. The overall objective 

of this study was to determine the effect of type of household settlement on 

prevalence of childhood diarrhoea and associated risk factors in Mwanza City, 

Tanzania. 

A population based analytical cross sectional study, involving 480 children between 

6 to 59 months of age was conducted from June to August, 2016.  A structured 

questionnaire was used to determine the prevalence of diarrhoea in children, factors 

associated with childhood diarrhoea, association between settlement types and; 

prevalence of diarrhoea, caregivers‟ behavioural risk factors, and the environmental 

risk factors for childhood diarrhoea. A binary logistic regression analysis was 

employed to test the risk factors for childhood diarrhoea. The overall reported 

prevalence of diarrhoea was about 20.4%.  

The regression analysis showed that the type of settlement did not have significant 

statistical association with neither caregivers‟ risk behaviour nor environmental risk 

factors for diarrhoea in children. Caregivers‟ risk behaviours significant statistical 

associated with low risk of childhood diarrhoea included behaviour of washing 

hands; before preparing food, with soap and water after changing child‟s napkins, of 

children with soap and water after toilet and before taking food. Environmental risk 

factors which include living in unplanned settlement, use of pit latrine and using 

faecal contaminated water were significantly statistically associated with higher 

prevalence of diarrhoea.  

It was recommended that health education programmes are needed in order to 

address identified behavioural and environmental risk factors. It was also 

recommended that further research should focus on determination of caregivers‟ 

knowledge on care of domestic water at household level in Mwanza City.  

 

.  
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CHAPTER ONE 

INTRODUCTION 

1.1 Overview 

This chapter consists of nine sections. The first section gives the background of the 

diarrhoea disease, epidemiology of diarrhoeal disease, causes of diarrhoea diseases, 

factors contributing to diarrhoea, and the statement of the problem. The chapter also 

establishes the overall and specific objectives of the study, research questions and 

significance of the study. 

1.2 Background 

The word diarrhoea has been used interchangeably to explain all types of diarrhoeal 

diseases irrespective of their causes, that is, including diarrhoea due to infection of 

the gut and diarrhoea due to causes other than infection of the gut (WHO, 2017a).  

Globally, it is estimated that 2.39 billion diarrhoea cases occurred in both adults and 

children in 2015 resulting in 1.4 million deaths (Troeger et al., 2017).  On average, 

between 1.3 to 4 million cases of acute diarrhoea occur each year (WHO, 2017b). 

Despite the reported 68% global reduction in the number of deaths due to diarrhoea 

between 1990 and 2013, diarrhoea has remained among the top five causes of death 

in children worldwide (Naghavi et al., 2015). Globally, it is the second leading cause 

of illness and death in children under-five years of age (Liu et al., 2015; Rahman et 

al., 2014; Ruhago, Ngalesoni, Robberstad, & Norheim, 2015; WHO, 2017a). 

Diarrhoea is responsible for almost 760,000 deaths out of 1.7 billion cases occurring 

each year in children under-five years of age (WHO, 2017a).   
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The United Nations Children‟s Fund (UNICEF) report has associated diarrhoea with 

9% of all under-five deaths, hence becoming the leading cause of deaths among 

children under-five years of age in 2015 (UNICEF, 2016).  On average, almost 

2,000 children die every day due to diarrhoeal diseases (CDC, 2015; Chopra et al., 

2013), and nearly one in every five under-five deaths worldwide is associated with 

diarrhoea (Varela et al., 2015; Wardlaw, Salama, Brockhurst, Chopra, & Mason, 

2010). 

 For children, diarrhoea can manifest clinically as an acute watery diarrhoea, acute 

bloody diarrhoea or persistent diarrhoea (WHO, 2017a). Acute watery diarrhoea is 

diarrhoea that lasts for hours or days and this group includes cholera. Acute bloody 

diarrhoea is diarrhoea with bloody stool, while persistent diarrhoea is diarrhoea 

which lasts for fourteen days or more (WHO, 2017a).  

1.3 The Global Prevalence of Diarrhoea in Children  

Globally, diarrhoea is one among the major health problems affecting children 

under-five years of age especially in middle and low income countries (Ahs, Tao, 

Löfgren,  & Forsberg, 2010), whereby almost 90% of world diarrhoeal related 

children deaths occur (Ahs et al., 2010). Approximately, 78% of all deaths occur in 

Africa and South East Asia (Farthing et al., 2013).  While the studies show the 

prevalence by specific cause of diarrhoea in developed countries, the overall 

prevalence of diarrhoea in developing nations is 14% (Pinzón et al., 2015).  

The reported prevalence of diarrhoea in studies done in different countries are as 

follows; South Ethiopia 6.8% to 25.5% (Gebru et al., 2014), India 21.7% (Ganguly, 

Sharma, & Bunker, 2015), Hawassa town Southern part of Ethiopia 9.3% to 14.1% 
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(Berhe & Berhane, 2014), Indonesia 11.3% (Agustina et al., 2013; Salim et al., 

2014), Western part of Ethiopia 22.1% (Mihrete et al., 2014), Peru 23.4% 

(Guimaraes et al., 2015), Brazil 23.5%  (Escobar et al., 2015), Somali region Eastern 

Ethiopia 27.3% (Hashi, Kumie, & Gasana, 2016) and Burundi 32.6% (Diouf, 

Tabatabai, Rudolph, & Marx, 2014).   

Among the countries neighbouring Tanzania, the prevalence of diarrhoea in children 

in Uganda is 23% (Uganda Bureau of Statistics & ICF International Inc, 2012) and 

in Kenya is 58% (Kenya National Bureau of Statistics, 2014). Tanzania is 

comparatively least affected, lagging behind Rwanda whereby the prevalence of 

diarrhoea is 12% (Ministry for Health, Community Development, Gender, Elderly 

and Children (MoHCDGEC)  [Tanzania Mainland], Ministry for Health (MoH)  

[Zanzibar], National Bureau of Statistics (NBS), Office of the Chief Government 

Statistician (OCGS), and ICF, 2016) and the prevalence of diarrhoea in Rwanda is 

about 12.1% (National Institute of Statistics of Rwanda, 2015).  

In the United Republic of Tanzania (URT), the prevalence of diarrhoea in children 

under-five years of age is higher (14%) in urban than (11%) in rural areas, as well as 

Mainland Tanzania (11.8%) than in Zanzibar (10.5%) (MOHCDGEC [Tanzania 

Mainland], MOH [Zanzibar], NBS, OCSG, & ICF, 2016).  

With regard to the geographical zones of URT (Figure 2.1) and prevalence of 

diarrhoea in children, the prevalence is highest in Southern Zone (16%) as compared 

to (8%) in Northern Zone (Figure 2.2) (MOHCDGEC [Tanzania Mainland], MOH 

[Zanzibar], NBS, OCSG, & ICF, 2016).  
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The prevalence of diarrhoea in regions of Tanzania (Table 2.1) ranges between 5.2% 

and 20.3%.  Kigoma (20.3%) is the most affected region and Tabora (5.2%) is the 

least affected region (MOHCDGEC [Tanzania Mainland], MOH [Zanzibar], NBS, 

OCSG, & ICF, 2016). The administrative regions composing the geographical zones 

of Tanzania are as follows: Dodoma, Manyara and Singida compose the Central 

zone while Dar-es Salaam, Morogoro and Pwani compose the Eastern zone. Lake 

Zone (an area close to Lake Victoria) is composed of six regions namely Geita, 

Kagera, Mara, Mwanza, Simiyu and Shinyanga. The three regions Arusha, 

Kilimanjaro and Tanga form the Northern zone. Moreover, Southern zone is 

composed of Lindi and Mtwara Regions while Southern highland zone is covered by 

Iringa, Njombe and Ruvuma Regions.  Katavi, Mbeya, and Rukwa Regions form 

South West highlands zone and Western zone is covered by Kigoma and Tabora 

Regions. Pemba north, Pemba south, Unguja north, Unguja south and Mjini Kati 

Magharibi form the Zone of Zanzibar    (MOHCDGEC [Tanzania Mainland], MOH 

[Zanzibar], NBS, OCSG, & ICF, 2016).  
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Table 1. 1: Prevalence of diarrhoea among children aged 0 to 59 Months per 

regions of Tanzania  

Region                Prevalence (%)       Region              Prevalence (%) 

Kigoma  20.3   Kagera   10.8 

Rukwa   19.5   Pwani    10.5 

Mtwara   18.3   Kilimanjaro   10.2 

Mara   16.3         Njombe                        9.8 

Dar es Salaam  15.2   Dodoma  9.7 

Lindi   14.0   Kusini Pemba  9.5 

Mbeya   13.9   Singida  9.5 

Kaskazini Unguja 13.6   Mjini Magharibi 9.3 

Katavi   13.5   Arusha   9.2 

Simiyu   13   Geita   8.7 

Kaskazini Pemba 12.1   Morogoro   8.5 

Mwanza  11.7   Iringa    8.0 

Ruvuma   11.7   Kusini Unguja  7.8 

Shinyanga  11.5   Tanga   6.1 

Manyara  11.4   Tabora   5.2 

Source: MOHCDGEC [Tanzania Mainland], MOH [Zanzibar], NBS, OCSG, & 

ICF, 2016 
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Figure 1. 1: Prevalence of Diarrhoea in Children Under-five Years of Age in 

Zones of Tanzania 

Source: MOHCDGEC [Tanzania Mainland], MOH [Zanzibar], NBS, OCSG, & ICF, 

2016 

1.4 The Global Extent of Unplanned Urban Settlement 

According to the United Nations (UN) Habitat (2015), unplanned settlement is a 

settlement whereby residents do not own the land or dwellings they inhabit, with 

modalities ranging from squatting to unplanned rental housing (UN Habitat, 2015).  

The nearby surroundings usually lack basic services and city infrastructure. The 

housing may not comply with current planning and building regulations and is often 

situated in geographically and environmentally hazardous areas (UN Habitat, 2015). 

Different names like low income settlement, informal settlement, semi permanent 

settlement, shanty towns, spontaneous settlement, unauthorized settlement and 

uncontrolled settlement, are used by different researchers in studying unplanned 

settlements (Srinivas, 2016). 
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Unplanned urban settlements are occupied by almost 25% of the world urban 

population at a different rate (UN Habitat, 2015). The Africa region is the most 

affected area whereby almost 62% of urban population resides in unplanned 

settlement, followed by Asia 30%, Latin America 24%, Western Europe is occupied 

by over six percent while other developed regions have a significant number of 

people who reside in unplanned settlements (UN Habitat, 2015).  

In Tanzania, almost 70% of urban population stays in unplanned settlements (URT, 

2013a) and the cities are almost unplanned with a shortage of infrastructure for 

services (Lupala, 2014).  Among the Tanzanian cities, Arusha has the widest land 

which is occupied with unplanned settlements (80%), followed by Tanga (79%), 

Mbeya (42%) and Mwanza with 40% is the least (Lupala, 2014).  Approximately, 

80% of the people residing in Dar es Salaam, the largest and most populated city 

(UN-Habitat, 2010), and 70% of people living in Mwanza, the second largest and 

populated city in Tanzania, reside in unplanned settlements (URT, 2011). 

1.5 Statement of the Research Problem  

Diarrhoea is a public health problem among children staying in unplanned than in 

planned settlements (Ferdous et al., 2014; Khan et al., 2014; Mukabutera et al., 

2016).  It is estimated that about 25% of world urban population resides in 

unplanned settlements (UN Habitat, 2015), and in Tanzania, 70% of urban 

population resides in unplanned settlements (URT, 2013a). Despite diarrhoea being 

a public health problem in unplanned settlements (Bayene & Dessie, 2014; Ferdous 

et al., 2014; Khan et al., 2014; Mukabutera et al., 2016; Njuguna et al., 2013), there 

is scarcity of published studies comparing the prevalence of diarrhoea in children 

staying in rocky mountainous unplanned settlements, low land unplanned 
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settlements, and planned settlements. Moreover, the relationship between the 

settlement types and caregivers‟ behavioural as well as environmental risk factors 

for childhood diarrhoea is not clearly known.  

The similar study that was done in mountainous settlement of Kigali Rwanda to 

determine the prevalence and correlates of diarrhoea in children under-five years of 

age (Uwizeye et al., 2014), did not however include the planned settlement for 

comparison. Moreover, it did not determine the association between the settlement 

types and; quality of domestic water, caregivers‟ behavioural as well as 

environmental risk factors for diarrhoea in children. Moreover, the study did not 

determine the weight of factors contributing to diarrhoea in children. 

Despite being declared the cleanest city in Tanzania for nine consecutive years 

(URT, 2014a), the previous hospital based studies in Mwanza City, one of the rocky 

mountainous urban areas in Tanzania show higher prevalence of diarrhoea in 

children under-five years of age than national average (Hokororo et al., 2014; 

Mazigo et al., 2011; Temu et al., 2011; MOHCDGEC [Tanzania Mainland], MOH 

[Zanzibar], NBS, OCSG, & ICF, 2016). However, they lack sufficient data to 

determine the association between settlement types and prevalence of diarrhoea, 

quality of domestic water, caregivers‟ behavioural as well as environmental risk 

factors for diarrhoea in children.  

The scarcity of studies showing the prevalence of diarrhoea by types of settlements, 

relationship between settlement types and caregivers‟ behavioural and 

environmental risk factors for diarrhoea in children, quality of domestic water, and 

weight of factors contributing to diarrhoea in children hinders an effective planning 
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and appropriate allocation of resources by the government in the prevention of 

diarrhoea among children under-five years of age. 

Therefore, there is a need for a population based study to determine the prevalence 

of diarrhoea among children under-five years of age staying in unplanned 

mountainous, unplanned low land and planned settlements. The study should also 

aim to determine the relationship between settlement types and caregivers‟ 

behavioural as well as environmental risk factors for diarrhoea, and quality of 

domestic water.  Therefore, this population based study, aimed at determining the 

prevalence of diarrhoea by types of settlement, relationship between types of 

settlement and caregivers‟ behavioural as well as environmental risk factors for 

diarrhoea in children, and quality of domestic water. 

1.6 Research Objectives 

The objective that guided this study was split into general and specific objectives. 

1.6.1 General Objective  

This study intended to determine the effect of settlement types on childhood 

diarrhoea in Mwanza City, Tanzania. 

1.6.2 Specific Objectives 

The specific objectives of the study aimed to:  

(1) Determine the prevalence of diarrhoea among children between 6 and 59 

months of age in Mwanza City, Tanzania. 

 (2) Determine the relationship between the settlement types and prevalence of 

diarrhoea among children between 6 and 59 months of age. 
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(3)  Explore the caregivers‟ behavioural risk factors for diarrhoea among children 

between 6 and 59 months of age. 

(4) Explore the environmental risk factors for diarrhoea among children between 6 

and 59 months of age. 

(5) Establish the relationship between the settlement types and caregivers‟ 

behavioural risk factors for diarrhoea among children between 6 and 59 months 

of age.  

(6) Establish the relationship between the settlement types and environmental risk 

factors for diarrhoea among children between 6 and 59 months of age in 

Mwanza City, Tanzania. 

1.7 Research Questions 

(1) What is the prevalence of diarrhoea among children between 6 and 59 months 

of age in Mwanza City in Tanzania? 

(2) What is the association between the settlement types and prevalence of diarrhoea 

among children between 6 and 59 months of age? 

(3) What are the caregivers‟ behavioural risk factors associated with diarrhoea 

among children between 6 and 59 months of age? 

(4) What are the environmental risk factors associated with prevalence of diarrhoea 

in children between 6 and 59 months of age? 

(5) What is the relationship between the types of settlement and caregivers‟ 

behavioural risk factors for diarrhoea among children between 6 and 59 months 

of age?  

(6) What is the relationship between the settlement types and environmental risk 

factors for diarrhoea among children between 6 and 59 months of age in 

Mwanza City in Tanzania? 
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1.8 Significance of the Study 

The need for studying the effect of the household settlement types on the prevalence 

of childhood diarrhoea and associated risk factors becomes important due to the fact 

that diarrhoea, an easily preventable and treatable disease, has remained a global 

health problem among the children under-five years of age in unplanned settlement.  

Hopefully, the data from this study will identify the prevalence of childhood 

diarrhoea and most diarrhoea affected settlement. The findings of this study will 

therefore enable Mwanza City authority to plan appropriate diarrhoea prevention 

programmes that will reduce the prevalence of diarrhoea. Furthermore, the study 

will reveal the risk factors associated with diarrhoea, which may be used in planning 

preventive measures. Likewise, the study will show if the caregivers‟ behavioural as 

well as environmental risk factors for diarrhoea are significantly associated with the 

settlement types, thus enabling the policy makers to amend the human settlement 

policies. Moreover, the findings of this study will be used as a baseline data in 

evaluating the designed focused diarrhoea control programmes.  
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Overview 

This chapter expresses the steps used in reviewing the literature relevant for the 

study. The first section gives the definition of operational and key terms used in this 

study, followed by the historical background of diarrhoeal diseases and theoretical 

framework which guided the study. Thereafter, the chapter pinpoints the prevalence 

of diarrhoeal diseases.  It also presents the factors associated with diarrhoea in 

children, the global extent of unplanned settlements as well as methods of 

transmission of diarrhoea. Furthermore, the literature search presents the effects of 

diarrhoea, different methods of preventing diarrhoea and knowledge gap. The 

section ends up by highlighting the conceptual framework.  

2.2 Definition of Operational and Key Terms 

Behavioural risk factors These are diarrhoea causing factors pertaining 

to behaviours.  

Caregiver This is a biological parent or guardian who 

resides with and takes care of the child. 

Childhood    It is a period between 6 to 59 months of  

      Age.  

Critical time It is the time immediately after defecation, 

changing the child‟s napkins, before preparing 

and taking food. 

Diarrhoea It is the passage of three or more motions of 

loose or liquid stool in 24 hours. 



13 

Environmental risk factor This is a diarrhoea contributing factor 

pertaining to surroundings around the child . 

Low land  It is a land with an elevation below 500 metres    

above the ground level, which is estimated 

using GPS. 

Marginalised land   It is a hilly stony area.   

Mountain  It is a land with an elevation within 500 metres 

above the ground level, which is estimated 

using GPS. 

Settlement type This is a category of residence area which is 

either unplanned or planned. 

Planned settlement  It refers to surveyed residence. 

Unplanned low land It is un surveyed residence with an elevation 

below 500 metres above the sea level, which is 

estimated using GPS.  

Unplanned mountainous It refers to un-surveyed residence with an 

elevation above 500 metres above the sea 

level, which is estimated using GPS. 

Unplanned Settlement   It is un-surveyed residence or informal    

                                                        settlement.  

2. 3 Empirical Review 

2.3.1 The Historical Background of Diarrhoeal Disease  

Diarrhoea is one of the oldest human diseases found in the ancient writings. The 

Biblical writings of the ancient Palestine report the first episode of diarrhoea in II 



14 

Chronicles 21:19-20 when King Jehoram died at 38 years of age due to incurable 

flux lasting for two years.  It is also reported in Acts of Apostles 28:8 that the father 

of Publius suffered from blood flux which was cured by Paul with lying on of hands 

(Krammer & Kanof, 1960).   

Diarrhoeal disease had a significant effect to military activities during the 

Hippocrates era (Davison, 1922). The effects of the diarrhoeal disease have been 

documented in Peloponnesian war, British campaign of the 18
th

 century, Napoleon 

campaigns, the Crimean war, the American civil war, the Franco-Prussian war and 

the Chino-Japanese war (Cook, 2001). 

In military history, diarrhoea was among the important causes of soldiers‟ illness 

and death (Krammer & Kanof, 1960). “No gut, no glory” was a code used by 

American civil war soldiers to prohibit the shooting of men who were attending an 

urgent calls of nature (Bollet, 1992). Due to recurrence of diarrhoea among war 

soldiers during 1880s, which resulted into death of soldiers, the expression emerged 

that to be considered as a warrior, a soldier had to suffer from diarrhoea (Partridge, 

2006). 

2.3.2 Epidemiology of Diarrhoeal Diseases 

Diarrhoea is a health problem which is sometimes self-limiting, but it can be 

debilitating and life threatening in patients with reduced immunity (Bok & Green, 

2012).  It is globally estimated that over 50% of the deaths due to diarrhoea occur in 

only five countries which are India, Nigeria, Afghanistan, Pakistan and Ethiopia 

(Rahman et al., 2014).  
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 In Bangladesh, up to 64% of the children admitted to hospital are due to diarrhoea 

(Kumar & Subital, 2013).  Diarrhoea accounts for 13% of the deaths among children 

under-five years of age in the Democratic Republic of Congo (DRC) (Emina & 

Kandala, 2012). In Tanzania, diarrhoea is the fourth among the top ten causes of 

illness, and ranks number three out of the top ten causes of admission in children 

(NIMR, 2013).  It ranks number five among top ten causes of death among children 

under-five years of age (URT, 2016).  

2.3.3 Factors Associated with Diarrhoea in Children 

The studies have classified the factors associated with diarrhoea in children as 

behavioural, child and environmental related factors. The behaviour related factors 

cover the caregivers‟  behavioural risk factors which include the average household 

income (Agustina et al., 2013; Escobar et al., 2015; Gebru, Taha, & Kassahun,  

2014; Pinzón-Rondón, Zárate-Ardila, Hoyos-Martínez, Ruiz-Sternberg, & Vélez-

van-Meerbeke, 2015; Saha, 2012), caregiver‟s level of education (Berhe & Berhane, 

2014; Ferdous et al., 2014; Gebru et al., 2014; Mihrete, Alamie, & Teferra, 2014; 

Pinzón-Rondón et al.,  2015), and mother‟s employment status (Mihrete et al., 2014; 

Karambu, Maturu, Kiptoo, & Oundo, 2013;  Pinzón-Rondón et al., 2015). 

 Other caregivers‟ behavioural risk factors related with diarrhoea in children include 

neglecting to wash hands during critical time (Gebru et al., 2014; Karambu et al., 

2013; Lozano et al., 2013; Ma et al., 2014; Oloruntoba, Folrin, & Ayede  2015; 

WHO, 2013), and prior history of maternal diarrhoea (Berhe & Berhane, 2014; 

Salim, Karyana, Sanjaya-Putra, Budiarsa, & Soenarto,  2014). 
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Moreover, the caregivers‟ relationship with the child (Salim et al., 2014), behaviours 

of caregivers in preparing food for their children on the floor (Ntaji, Oyibo, & 

Bamidele, 2014), and partially breast feeding of their children (Alnawajha, Bakry, & 

Aljeesh, 2015; Karambu et al., 2013; Lakshminarayanan & Jayalakshmy, 2015; 

Nhampossa et al., 2015; Sizya, Muula, & Rudatsikira, 2013; Suri & Dineshkumar, 

2015) are among the caregivers‟ behaviours associated with diarrhoea in children.  

The child related factors associated with diarrhoea include age (Das, Salaam, Bhutta, 

2014; Derby et al., 2014; Escobar et al., 2015; Mihrete et al., 2014; Mukabutera et 

al., 2016; Salim et al., 2014 ), sex of the child (Anteneh, Andargie, & Tarekegn, 

2017; Pinzón-Rondón et al., 2015), vaccination coverage (Gupta, Sarker, Rout, 

Mondal, & Pal, 2015; Madhi et al., 2010; Pinzón-Rondón et al., 2015), and the 

method of complementary feeding (Anteneh et al., 2017; Salim et al., 2014).  Other 

factors include the nutritional status of the child (Agustina et al., 2013; Escobar et 

al., 2015; Salim et al., 2014), number of siblings (Escobar et al., 2015), childhood 

infection (Escobar et al., 2015), child not washing hands before consuming food 

(Karambu et al., 2013), child not washing hands after toilet (Karambu et al., 2013) 

and eating raw food (Ma et al., 2014).  

Among the environmental risk factors associated with diarrhoea in children include 

the source of domestic water (Guimaraes et al., 2015; Mihrete et al., 2014; 

Mukabutera et al., 2016; Uwizeye, Sokoni, & Kabiru, 2014), lack of household toilet 

(Mithrete et al., 2014), rainy season (Uwizeye et al.,  2014 ), and type of toilet 

(Ferdous et al., 2014; Guimaraes et al., 2015; Mohammed & Zungu, 2016; 

Mukabutera et al., 2016; Njuguna et al., 2013; Oloruntoba et al., 2015; Uwizeye et 

al., 2014).   
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Other identified environmental risk factors include improper handling of household 

drinking water (Lakshminarayanan & Jayalakshmy, 2015; Oloruntoba et al., 2015; 

Tambe, Nzefa, & Nicoline, 2015), closeness of toilet to the source of water (Ye, 

Yang, Li, Wang, & Li,  2013), drinking untreated water (Ferdous et al., 2014; Sizya 

et al., 2013), unclean environment (Brown et al., 2015; Gebru et al., 2014; Hardiman 

& Mukharji, 2013; Lakshminarayanan & Jayalakshmy, 2015; Mengiste et al., 2013; 

Sizya et al., 2013; Uwizeye et al., 2014), residing with cattle in the same house 

(Hailu & Mamo, 2014), and mothers travelling over fifteen minutes for fetching 

drinking water (Gedam, Kumie, & Haftu, 2017). 

Furthermore, some studies have reported higher prevalence of diarrhoea in rural than 

in urban settlements (Anteneh et al., 2017; Gul, Taliq, Zeb, & Safeer, 2011; Kumi-

Kyereme, & Amo-Adjei, 2016; Sizya et al., 2013) while other studies associated 

higher prevalence of diarrhoea with urban as compared to rural settlements 

(Agustina et al., 2013; Ezeh et al., 2016; Khan, Zanuzdana, Burkart, & Krämer, 

2014; Njuguna et al., 2013).  

With regard to the prevalence of childhood diarrhoea between unplanned and 

planned settlements, the studies have reported diarrhoea as the major health problem 

among children residing in unplanned than planned settlement (Bayene & Desie, 

2014; Ferdous et al., 2014; Khan et al., 2014; Mukabutera et al., 2016; Njuguna et 

al., 2013; Penrose, de Castro, Werema, Ryan, 2010; Saha, 2012; Unger, 2013).  

2.3.4 Causes of Diarrhoea Disease 

The common organisms which cause diarrhoea differ by the age of the child, 

geographical region and type of diarrhoea (Harris & Pietroni, 2014), but up to 40% 
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of the causative agents cannot be detected (Faure, 2013).  During the Hippocrates 

time, diarrhoea was believed to be caused by weather, weaning and teething 

(Davison, 1960).  Later on, diarrhoea was thought to be caused by summer heat, 

hence called “summer diarrhoea”, and when accompanied with vomiting during 

winter period, it was called winter vomiting disease (Zahorsky, 1929).  

 In the 16
th

 century, diarrhoea was believed to be caused by sudden changes in diet 

(Cook, 2001). During 17 century, the summer diarrhoea was thought to result from 

contamination of food by flies while the winter diarrhoea was thought to be due to 

exposure to cold, wet environment and lack of suitable food and cloths (Cook, 

2001). In 1875 and 1879, Fredirck Lösch and Kiyoshi Shiga identified Entamoeba  

histolyica and Shigella dysentriae respectively as the causes of diarrhoea (McMahan 

& Dupont, 2007). Their discoveries enabled the separation of amoebic and bacillary 

bloody diarrhoea which was found to cause a sporadic illness (Shiga, 1936). 

The leading diarrhoea causing organisms are currently put in three groups which are 

bacteria, viruses and parasites (Farthing et al., 2013).  In developed countries, nearly 

70% of diarrhoea cases are caused by virus, 20% of bacteria, and less than 10% is 

due to protozoa (Cooke, 2010).  In developing countries, intestinal bacteria and 

parasites are the leading causes of diarrhoea in children than viruses (Mwambete & 

Joseph, 2010).  

Studies done to determine the causes of diarrhoea in Tanzania showed rotavirus to 

be responsible for almost 33% to 50% of diarrhoea in children under five years of 

age (Moyo et al., 2014; Thomas, Halboro, & Young, 2013).  Other studies 

associated intestinal parasites with 30% to 57% prevalence of diarrhoea in children 

(Mazigo et al., 2011; Ngosso, Nkwengulila, & Namkinga, 2015). 
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2.3.5 Methods of Transmission of Diarrhoeal Diseases 

Figure 2.3 shows the chain of diarrhoeal infection transmission at home. The 

diarrhoeal causing organisms can be transmitted via contaminated food, direct and 

indirect contact with infected person (WHO, 2013). The people living in developing 

countries with poor access to safe water, sanitation and poor hygienic infrastructure 

are easily infected with viral, bacterial and parasitic pathogens that cause diarrhoeal 

diseases (Kebede, Duales, Yokouide, & Alemu,  2010; Kerman, Jafari, Mojarad, 

Hoseinkhan, & Zali, 2010).   

Up to 90% of all raw waste water in developing countries is discharged directly into 

rivers, lake and oceans, increasing the chance of contaminating sources of water 

(Corcoran et al., 2010).  The factors transmitting diarrhoea causing organisms 

include the use of water contaminated with infected human faeces from septic tanks, 

sewage, latrines and infected stool disposed in bushes. Moreover, taking food that is 

contaminated with infected faeces during handling by food handlers, or dirty eating 

utensils and using pathogenic contaminated hands when eating food are common 

routes of transmitting diarrhoea (WHO, 2013).  

An infected person can transmit disease causing organisms to others in unhygienic 

environment, and food prepared or stored in unhygienic conditions is also a good 

source of diarrhoea infection (WHO, 2013). Overcrowding in resource limited areas 

like prison and refugee camps is reported to favour transmission of diarrhoea 

(Tambe et al., 2015). Figure 2.3 indicates the chain of infection transmission at 

home. 
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Figure 2. 1: The Chain of Infection Transmission at Home 

Source: www.cdc.gov 

2.3.6 The Effects of Diarrhoea 

Diarrhoea disease is the leading cause of Disability-Adjusted Life Years (DALYs) 

(Toeger et al., 2017).  It is the leading cause of death among children under-five 

years of age (CDC, 2015).  Diarrhoea increases a financial pressure through the cost 

of prevention and medical care, resulting into reduction of economic status of the 

family (Hendrix et al., 2017; Ngabo et al., 2016).  It also contributes to poor class 

performance resulting from poor school attendance among school children. 

Furthermore, it is associated with physical deterioration of patient and loss of 

productivity (Ngabo et al., 2016). Due to loss of appetite and poor absorption of 

nutritional ingredients, diarrhoea has been associated with the childhood 

malnutrition. It is reported to be the leading cause of malnutrition (WHO, 2017c).  

Diarrhoea causes dehydration which may affect the blood supply to the kidneys 

leading to kidney failure and then death (WHO, 2013).  Moreover, diarrhoea is 

responsible for deaths of children under-five years of age more than the deaths due 

http://www.cdc.gov/
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to Acquired Immune Deficiency Syndrome (AIDS), malaria and measles combined 

(Liu et al., 2012). 

2.3.7 Prevention of Diarrhoea Diseases 

Escherichia coli and Enterococi bacteria on hands can be significantly decreased by 

various household activities involving the use of soap including cleaning children 

after toilet, washing hands after sweeping, cleaning dishes and toilet (Pickering, 

Julian, Mamuya, Boehm, & Davis, 2011).  

Therefore, the environmental sanitation and personal hygienic promotion are two 

most effective interventions for controlling diarrhoea in other areas (Curtis et al., 

2011).  The use of soap at family level has shown a significant reduction of 

diarrhoea in children (Kamm et al., 2014), and hand washing with soap and water 

during critical time is among the effective methods for preventing diarrhoeal disease 

(Luby, Halder, Huda, Unicomb, & Johnston, 2011).   

It is also reported that hand washing with soap and water improved the quality of 

drinking water and proper excreta disposal and reduced the risk of diarrhoea in 

children by 48, 17, and 36 percent respectively (Cairncross et al., 2010).  Another 

study has reported improving food hygiene as one of diarrhoea preventive measures 

(Curtis et al., 2011). It is also reported that rotavirus vaccination is effective in 

reducing childhood diarrhoea (Atherly, Lewis, Tate, Parashar, & Rheingans, 2012; 

Madhi et al., 2010).  To prevent diarrhoeal diseases, Mwanza Urban Water and 

Sewage Authority (MWAUWASA) ensure the quality of domestic water which is 

supplied to the community as evidenced by appendix IX and X. 
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2.4 Theoretical Review 

The study was inspired by Bronfenbrenner‟s Ecological System Theory 

(Bronfenbrenner, 1994), Epidemiological Triad Theory (CDC, 2012) and Causal Pie 

Model (Rothman & Greenland, 2005).  The purpose of reviewing these models 

stands on the basics of the theoretical framework to guide the analysis of effect of 

the types of household settlement on the prevalence of childhood diarrhoea and 

associated behavioural and environmental risk factors.   

Brenfenbrenner‟s Ecological System Theory guided the researcher in studying the 

caregiver‟s risk behaviours contributing to diarrhoea in children under-five years of 

age. Epidemiological Triad Theory, the second theory which was employed in this 

study simplified explaining how the environment surrounding the child contributes 

to the presence or absence of diarrhoeal diseases, as well as analysing the effect of 

the type of settlement (planned and unplanned) on the prevalence of diarrhoea in 

children.  Moreover, Causal Pie Model guided the researcher to study the weight of 

diarrhoeal risk factors so as to determine how each risk factor contributes to the 

presence or absence of diarrhoea in children. 

2.4.1 Brenfenbrnner’s Ecological System Theory 

Uria Brenfenbrenner, the Russian-American psychologist developed an ecological 

system theory which is used in learning the human development.  His theory 

explains the outcome of the interaction between the children and their surroundings.  

He postulated that in order to understand the human development, the entire 

ecological system which surrounds him needs to be considered. His model suggested 

that the interaction between an individual and his surroundings is reflected in four 
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categories which are microsystem, mesosystem, exosystem and macrosystem 

(Bukatko & Daehler, 1998). 

The suggested first category of interaction in ecological system theory is 

microsystem. The term “micro” originated from Greek word for “small”. Therefore, 

micro system represents the individual‟s immediate surroundings which include the 

personal relationship and interpersonal interactions with immediate surroundings, 

for example, the relationship between individual and parents, siblings, home, or 

school environment (Bronfenbrenner,1994).   

Mesosystem, is the second level of interaction which encompasses the interactions 

that exist between two or more settings of the microsystem with an indirect effect on 

the child. These include the parents‟ work place (employment status), average 

household income, neighbourhood size, the relationship between individual‟s family 

and school administration (Bronfenbrenner, 1994; Bukatko & Daehler, 1998).  

Exosystem is the third level of interaction which comprises of the interaction which 

exists between two or more settings one of which may not include developing child 

but affect him indirectly. An example of exosystem includes loss of job among the 

parents, which would affect their children through financial constraints or increased 

parents‟ stress ((Bronfenbrenner, 1994).  

The term macrosystem which expresses the fourth level of interaction originated 

from Greek word for “macro” or “large”.  It encompasses cultural and societal 

beliefs and programming that influences the individual‟s development like gender 

and religious influence (Bukatko & Daehler, 1998).  
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Basing on the concept of Social Ecological Theory, different researchers as shown in 

this chapter have identified the factors contributing to childhood diarrhoea in 

different settings. In the current study, the theory was used to identify the type of 

settlement which is mostly affected with diarrhoea as well as caregivers‟ behavioural 

and environmental risk factors associated with diarrhoea in Mwanza City.  

2.4.2 Epidemiological Triad Theory 

Epidemiological triad is a model which is used in studying infectious diseases. The 

theory consists of an agent, a susceptible host, and environment that bring the host 

and agent together (CDC, 2012).  The epidemiological triad theory explains that 

disease is an outcome of the interaction between the agent and the susceptible host, 

in an environment which favours the transmission of the agent from its source to the 

host (CDC, 2012). 

Agent refers to the infectious microorganism or pathogen which can be virus, 

bacterium, parasite and chemical or physical injury. The agent must be present for a 

disease to occur, however, its ability to cause the disease and dose is among the 

factors that influence the occurrence of the disease (CDC, 2012).   

The host is the human being who can suffer from the disease.  There are risk factors 

which can influence an individual‟s risk and susceptibility to the agent. The chance 

of risk is often affected by behaviours such as hygiene and other personal factors 

like age and sex (CDC, 2012).  Susceptibility to the agent is affected by factors like 

nutritional status, immunological status, and presence or absence of disease (CDC, 

2012). 
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Environment refers to the external factors that affect the agent and the opportunity 

for exposure. The environmental risk factors include physical factors such as 

geology and climate, biological factors such as insects that transmit the agent, and 

socioeconomic factors like overcrowding, sanitation and availability of services 

(CDC, 2012). 

The epidemiological triad model has been successful in studying the pathogens, host 

and environmental characteristics which contribute to the occurrence of diseases in a 

community (CDC, 2012). The model simplifies the study of host characteristics for 

example, the nutritional status, immunological status, hygienic behaviours and 

environmental characteristics like overcrowding, sanitation, and refuse disposal 

(CDC, 2012). Therefore, the researcher assumes that the factors that contribute to 

childhood diarrhoea in Mwanza City could be easily studied using the 

epidemiological triad model.     

2.4.3 Multifactorial Causation Theory (Causal Pie Model) 

The model shows an individual factor that contributes to the disease occurrence as a 

piece of pie. When all pieces of pie are put in place, the pie is complete and the 

disease occurs.  The individual factor is called a component cause and the whole pie 

which might be considered as a causal pathway is called a sufficient cause.  

The disease may have more than one sufficient cause with each sufficient cause 

being composed of several component causes (Rothman & Greenland, 2005).  The 

component which appears in each pie or pathway is called a necessary cause. The 

component cause may include the intrinsic factors, agent and environmental factors 

of the agent-host-environment triad. The model shows that a particular disease may 

result from different causes (Rothman & Greenland, 2005).  
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Whereas, the epidemiological triad model cannot identify all factors associated with 

the disease in human population, the causal pie model has been successful in 

studying a specific factor (necessary cause) contributing to a particular disease.  In 

this study, the researcher assumes that by combining the epidemiological triad and 

multifactorial causation models, determining the factors contributing to diarrhoea as 

well as the relationship between settlement type and caregivers behavioural as well 

as environmental risk factors for childhood diarrhoea would be very successful.  

2.4.4 The Link between Theoretical Models and Study Results 

The identified association between caregivers‟ behaviours, number of siblings, 

cleanliness of the households‟ surroundings, diarrhoea prone areas with prevalence 

of diarrhoea in children are in line with the microsystem of Bronfenbrenner‟s 

Ecological System theory which associates the child‟s development with immediate 

surroundings. Moreover, the association between the households‟ economic status 

and presence of a child with diarrhoea in the nearby household is in line with 

mesosytem level of Brenfenbrenner‟s theory. Furthermore, the identified association 

between child‟s sex and prevalence of diarrhoea is in line with macrosystem level of 

Brenfenbrenner‟s theory.     

The association between unplanned settlement, the use of pit latrine as well as faecal 

contaminated domestic water and high prevalence of diarrhoea, have a link with 

Epidemiological triad model which explains that for an infection to occur there must 

be an agent (source) and host in a favourable environment. Moreover, the observed 

multiple factors contributeing to childhood diarrhoea in Mwanza City like child age, 

sex, neglecting washing hands during critical time, links with Multifactorial 
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Causation theory  (Causal Pie Model) which explains that the disease can be caused 

by multiple causes or factors.   

2.5 Conceptual Framework  

This conceptual framework (Figure 2.2) shows the interrelationship between the 

variables resulting in the presence or absence of diarrhoea. The model was applied 

to explain how the settlement types (unplanned or planned) interrelate with other 

factors leading to the presence or absence of diarrhoea disease in children.  In this 

study, the factors were grouped into (i) environmental risk factors like the type of 

toilet, availability of water throughout the year and quality of domestic water, (ii) 

caregivers‟ behavioural risk factors like behaviour of washing hands before 

preparing food, before taking food, after toilet, after changing the child‟s napkins, 

and proper faecal disposal.  

The conceptual framework shows that the interaction between independent variable 

(household settlement type) and environmental risk factors such as the type of toilet 

may lead to presence or absence of diarrhoea. Due to lack of enough space in 

unplanned settlement, which hinders the construction of modern toilet facilities, the 

possibility of improper faecal disposal among individuals staying in unplanned 

settlement is higher than in planned settlement. Improper faecal disposal increases 

the chances of contaminating the sources of water and acts as breeding sites for 

housefly which spread the diarrhoea causing the pathogens by contaminating the 

food, thus leading to higher prevalence of diarrhoea in children. Moreover, in a 

rocky settlement such as unplanned settlements of Mwanza City, many families 

cannot afford the costs of constructing deep pit latrines. Such families have shallow 
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pit latrines which can easily contaminate the sources of water leading to higher 

prevalence of the childhood diarrhoea.  

Furthermore, the interrelationship between the settlement type and caregivers 

behaviour may result in the presence or absence of diarrhoea in children. The 

behaviour of improper refuse disposal makes the settlement unclean, hence favours 

the growth and multiplication of diarrhoea causing pathogen, thus leading to higher 

prevalence of the childhood diarrhoea. 

Likewise, in environment with water is not accessible throughout the year, 

behaviour of caregivers washing hands always before preparing food, before feeding 

their children, after toilet, after changing child‟s napkins as well as proper washing 

of eating utensils is neglected. Neglecting washing hands during critical time and 

washing eating utensils favour the spreading diarrhoea causing pathogens, thus 

increasing the chances of diarrhoea in children.  

 However, the household settlements with the constant supply of water support the 

behaviour of washing hands before preparing and consuming food, after toilet, after 

changing the child‟s napkins as well as maintaining the cleanliness of utensils used 

for eating food, thus leading to low chances of diarrhoea in children.  
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Figure 2. 2: Conceptual Framework, 2016 

Source: AMREF, 2007 

 

2.6 Knowledge Gap 

Most of the studies on the prevalence of diarrhoea among children under-five years 

of age involved one or two types of settlements (unplanned and planned 

settlements). This study targeted three types of settlements (unplanned mountainous 

settlement, unplanned low land settlement and planned settlements). The previous 

studies on diarrhoea did not determine the weight of the factors reported to 

contribute to diarrhoea in children. The current study aimed to determine the weight 

of the factors contributing to diarrhoea in children in Mwanza City. Although many 

studies are hospital based ones, they did not determine the quality of domestic water. 

The present study is a population based study which aimed to determine the quality 

of domestic water.  Most of the previous studies were conducted in known unclean 

areas. The current study explored the area (city) which was declared cleanest for 
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nine consecutive years, but was reported to have higher prevalence of diarrhoea in 

children under-five years of age more than the national average.  The study areas for 

many studied unplanned settlements had topographical features which are different 

from those in Mwanza City. In particular, Mwanza is characterized by hilly Rocky 

Mountains as opposed to many study areas in the previous studies. 

Uwizeye, Sokoni, and Kabiru (2014) conducted a study to assess the prevalence and 

correlates for diarrhoea in unplanned mountainous settlements in an area with 

similar topographic features in Rwanda. The study revealed the research gaps which 

need to be filled.  Firstly, the study was done in unplanned settlement only, hence 

lacks the data from planned settlement for comparison.   

Secondly, the researcher did not determine the relationship between the prevalence 

of diarrhoea and essential household characteristics such as the household income, 

type of house, number of household members, quality of domestic water and number 

of siblings.   

Thirdly, the relationship between the types of settlement and caregivers‟ behavioural 

risk as well as environmental risk factors contributing to diarrhoea was not assessed. 

Furthermore, the researcher used one model in his study, which hindered him to 

explore more important evidences on the factors contributing to diarrhoea in 

children under-five years of age.  

Therefore, there was a need for a comprehensive population-based study in 

mountainous settlement areas, which would compare the prevalence of diarrhoea 

between unplanned mountainous, unplanned low land and planned settlements. 

Moreover, there was a need to determine the association between the types of 



31 

settlement and prevalence of diarrhoea, relationship between the types of settlement 

and caregivers‟ behavioural as well as environmental risk factors for diarrhoea in 

children.  

Apart from using multiple theories, this study is probably the first one to cover  the 

unplanned mountainous settlement, unplanned low land settlement and planned 

settlement in studying the prevalence of diarrhoea in children between 6 and 59 

months of age in Tanzania. Moreover, the study aimed to determine the factors 

associated with the prevalence of diarrhoea in children, the association between the 

types of settlement and caregivers‟ behavioural as well as environmental risk factors 

for childhood diarrhoea, thus filling the noted research gap. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Overview 

This chapter presents the methodological steps used in this study. It begins with the 

study location, design and targeted population. It also presents the criteria used to 

select the study subjects, estimation of study sample, the sampling method, 

procedure and data collection methods.  Other steps included the tools for data 

collection, validity and reliability of the data collection tools and data processing 

and analysis. Finally, the multicollineality test for the independent variables and 

ethical consideration section report were documented. 

3.2 Study Location  

This study was conducted in Mwanza City, in Tanzania. Mwanza City lies at 

altitude of 1,140 metres above sea level, with a temperature ranging between 15.4
o
 

to 30.2
o 

Centigrade ( Mwanza City Council, 2008). Mwanza City, the second largest 

City in Tanzania, is geographically divided into two divisions namely Ilemela and 

Nyamagana and has 21 wards (Mwanza City Council, 2008). The city has a total of 

706, 453 people of whom 342,530 are males and 363,923 are females (NBS, 2013), 

living in 65,500 households (URT, 2013b). It has a rural-urban migration rate of 8% 

(Mwanza City Council, 2008).  

The city has an area of 1,324 square kilometres of which 900 (68%) is covered with 

water and the remaining 424 (32%) is dry land. The city has 18 unplanned 

settlements occupying 244 (57.5%) square kilometres (URT, 2013b).  On the North, 

the city borders Lake Victoria and Ukerewe, Misungwi to the South, Magu District 

to the East and Sengerema District to the West. The city had a total of 124,479 
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children under-five years in 2013 of whom 80, 945 were between 6 and 59 months 

of age (NBS, 2013).  

About 83% of the population of Mwanza City use pit latrines and nearly 8% of the 

households is connected to city sewer system (URT, 2014a). About 33% of the 

households are connected to piped water, 85% of its solid water is collected (Lupala, 

2014), and the city manages 100% of its liquid waste generated every day (Lupala, 

2015). 

The choice of Mwanza City was firstly based, on the fact that 57.5% of its dry land 

which is occupied by 70% of city residents (URT, 2011; URT, 2013a) is unplanned 

(URT, 2013b). Unplanned settlements of Mwanza City are characterised by rocky 

mountainous and low land settlements. The mountainous unplanned settlements of 

Mwanza have slopes ranging between 25
o
 and 75

o
 (Ndyuki, 1999).  

Secondly, the city has been one among the areas in Tanzania, which experiences 

recurrent outbreaks of cholera (Thomas et al., 2013). Despite being declared the 

cleanest city in Tanzania for nine  consecutive years (URT, 2014a), the hospital 

based studies in Mwanza City have shown a high prevalence of diarrhoea in children 

under-five years of age above the national average (Hokororo et al., 2014; Mazigo et 

al., 2011; Temu et al., 2011). However, they lack sufficient information to analyse 

the effect of types of settlement on the prevalence of diarrhoea, quality of domestic 

water, caregivers‟ behaviour as well as environmental risk factors for diarrhoea in 

children. In preventing diarrhoeal diseases, MWAUWASA uses chlorine to treat 

water before being supplied to the community, and carry out water quality and 

chemical assessment (Appendix IX & X) on monthly bases. Moreover, the city has 
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promoted the community to cover the costs of private companies engaged in 

collecting households garbage to make it clean.    

The study was conducted at Butimba, Igoma, Isamilo, Kirumba, Nyamanoro, 

Mahina, Mkuyuni, Mbugani, Nyakato and Pasiansi Wards of Mwanza City, 

Tanzania. The selection of these wards was based on the fact that they had 

unplanned (unplanned mountainous and unplanned low land) and planned 

settlements as well as sufficient population (58.3% of the city population). 

3.3 Research Design 

The research employed analytical cross-sectional design. This approach was chosen 

based on the following reasons: firstly, it describes the distribution of variables and 

examines the association among variables in a population-based sample (Brink & 

Wood, 1998).   

Secondly, the study involved collecting information on the exposure and outcome at 

a single point in time (Aschengrau & Seage, 2008). Furthermore, it aimed at 

determining the relationship between prevalence of the childhood diarrhoea and 

types of settlement and the unit of analysis was individuals.  Moreover, a cross 

section design is less expensive in terms of money and time (Kothari, 2013).   

3.4 Targeted Population  

The targeted population was 80,945 children between 6 to 59 months of age residing 

in the Mwanza City in Tanzania (NBS, 2013). The age between 6 and 59 months 

was chosen based on the fact that as infants start weaning at the age of six months, 

they start taking new things of which some are unsafe food and water, and get in 

contact with unsanitary surrounding.  In this period, they start losing protective 
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effects of their mothers‟ immunity and immunological benefit of breast milk. This 

increases their risk for suffering from diarrhoeal diseases.  

3.5 Inclusion Criteria  

Only children between 6 and 59 months of age who have been living in the selected 

households for at least six months before the study, and whose caregivers‟ consented 

for the study were included in the study.   

3.6 Exclusion Criteria 

Serious ill children were excluded from the study.  

3.7 Sampling and Sample Size  

A sample size of 398 children between from 6 to 59 months of age was obtained 

using the following formula proposed by Yamane (1967).   

  n= _N___ 
           

1+N (e)
 2 

 

 Where n= Sample size  

N=Population size (80,945) 

 e= the level of precision (0.05) (Yamane, 1967). 

This is one of formulas commonly used in estimating the sample size in cross-

sectional studies.  

3.8 Sampling Procedure 

A total of 18 out of 21 wards composing Mwanza City (Appendix XI) were listed 

because they had similar qualities (planned and unplanned settlements).  Thereafter, 

a simple random sampling method was employed in order to obtain 10 wards 

(Butimba, Igoma, Isamilo, Kitangiri, Kirumba Mkuyuni, Mahina, Mbugani, 



36 

Nyakato, and Pasiansi) out of 18. The simple random sampling method is a 

probability sampling technique whereby all members in the population have an 

equal chance of being selected to form a sample (Adam & Kamuzora, 2008).  About 

18 wards were assigned numbers and the researcher picked the numbers randomly to 

get 10 wards thereafter. Then, the proportion of population per ward was obtained to 

allow a fair distribution of sampled subjects whereby 70% and 30% were obtained 

from unplanned and planed settlement respectively (Table 3.1 & 3.2). In Mwanza 

city, 70% of the population resides in unplanned settlement (URT, 2011).   

Thereafter, the wards were stratified into unplanned and planned settlements before 

employing the modified systematic sampling technique to select 70% and 30% of 

the required participants from unplanned and planned settlements respectively. The 

modified systematic sampling technique is a method in which the targeted 

population is divided by estimated sample size to achieve the sampling fraction 

which is used as an interval between one participant and another (“Systematic 

Sampling”, 2009). In the modified systematic sampling technique, the selection of 

sample subjects is done using the sampling fraction; hence, it does not need the 

sampling frame.  According to the nature of unplanned settlement and topographic 

features of the Mwanza City (Figure 3.1), the modified systematic sampling method 

was presumed to be the best method for sampling the participants.  In this study, the 

targeted population (80,945) was divided into the sample sizes to obtain the 

sampling fraction.  

Guided by the sample fraction, the selected ten wards were visited and 480 

households were selected. On arrival, nearby households were assigned the numbers 

and the researcher picked one number randomly to get the first household. The study 
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was introduced to caregivers to obtain their oral and written consent.  Guided by the 

sampling fraction, the remaining households were identified, and caregivers were 

interviewed until the required number of participants per ward was obtained. The 

weight of selected children was taken for nutritional analysis. If the selected 

household had no eligible child, the next household was picked. For each selected 

household, a sample of domestic water from shared household drinking water 

container was collected for determining faecal contamination.  

Table 3. 1: Percentage of selected study population per ward 

Ward    Population   % (N=469,951) 

Butimba   46,944           10    

Igoma    56,596          12     

Isamilo   24,220            5    

Kirumba   28,103            6    

Kitangiri   51,456          11    

Mahina   59,437          13    

Mkuyuni   46,083          10    

Mbugani   39,041            8    

Nyakato   82,348          17    

Pasiansi   35,723            8    

Total          469,951       100    

Source: NBS, 2013 
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Table 3. 2: Distribution of study population by wards (N=480) 

                                                                                                                              Ward

     Unplanned (70%)     Planned (30%)      Total sample 

Butimba   34                    14   48  

      

Igoma    41                17  58  

      

Isamilo   17   7  24  

      

Kirumba   20   9  29  

      

Kitangiri   37          16  53  

      

Mahina   43          19  62  

      

Mkuyuni   34           14  48  

      

Mbugani   27           11  38  

    

Nyakato   57           25  82  

      

Pasiansi   27          11  38  

  

Source: Field Data, 2016 
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Figure 3. 1: Unplanned settlement of Kirumba Ward in Mwanza City 

Photo by Author on June, 2016 

3.9 Data Collection Methods 

The study employed structured questionnaire survey, water quality assessment and 

anthropometric measurements for data collection. The structured questionnaires are 

questionnaires in which there are definite, concrete and have predetermined 

questions (Kothari, 2013). The structured questionnaire was preferred to enable all 

respondents to respond to same questions in the same order.  The questionnaire 

consisted of closed-ended questions to facilitate the collection of the required 

information within a short period of time, easy coding as well as statistical analysis. 

The filtration membrane one of WHO which recommended water quality assessment 

method was preferred for testing faecal water contamination (presence of E. coli) 

because is cheap and efficient. The anthropometric measurement was preferred for 

evaluating the nutritional status of the children because it is the WHO recommended 



40 

method for overall assessment of both acute and chronic malnutrition in a 

community (MOHCDGEC [Tanzania Mainland], MOH [Zanzibar], NBS, OCSG, & 

IFC, 2016).   

Five research assistants of whom three of them were teachers (secondary & primary 

school teachers), one university student and one medical laboratory technologist 

were recruited for data collection. The teachers had research data collection 

experience obtained during 2012 National Housing and Population Census while 

laboratory technologist had two years experience in collecting samples for 

investigations.  They underwent a two days training before collecting data.  In that 

training, the questions and their meanings were elaborated.  The instructions on how 

to introduce the study, enquire consent, ask questions and record the response as 

well as conclusion of the discussions were given.  

Thereafter, every research assistant was assigned two wards for the data collection 

from June to August, 2016. The wards were visited and the participants were 

identified. While in the ward, a simple random sampling method was used to select 

the first household. Nearby houses were assigned numbers and the researcher picked 

randomly one number to get the house to start with. Guided by sampling fraction, 

other households were identified until the number of the required participants per 

ward was obtained. On arrival, the purpose of the study was explained to caregivers 

in order to obtain their oral and written consent. The questionnaires were 

administered by the research assistants face to face to 480 caregivers who responded 

on behalf of their children. In the process of data collection, the principal researcher 
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and assistants checked the quality of the data after each field day of the data 

collection and made the necessary corrections.  

Moreover, in determining the environmental risk factors for the childhood 

diarrhoea, the information on the type of settlement, house ownership, type of house 

floor, source of domestic water and the availability of water throughout the year 

were asked. Other factors which were enquired included the type of toilet, 

cleanliness of household surroundings, household income and parents‟ level of 

education. To prevent a recall bias, the behavioural related questions requested the 

specific action within 14 days.   

The water quality assessment was also used in assessing the relationship between 

the type of settlement and environmental risk factors for the childhood diarrhoea. 

The referred assessment was done at NIMR - Mwanza and the standard procedures 

were followed. Using sterile specimen containers, the samples of domestic water 

from the shared drinking water container were collected from the selected 

households for Escherichia coli count. The collected samples were transported into 

cold boxes to NIMR Mwanza laboratory for testing in order to determine the 

presence of Escherichia coli.  

All collected domestic water samples were processed for culture within four hours 

since the time of collection. When a sample is transported to the laboratory, the 

recommended E. coli holding time is less than six hours (WHO, 1997), because the 

time between the sample collection and assessment has a significant impact on the 

density of microbial indicators at the time of sample analysis (WHO, 1997).  
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The presence of Escherichia coli (E. coli) in domestic water is an acceptable 

indicator of faecal contamination (WHO, 1997). The membrane filtration method, 

one of the WHO recommended standard E. coli testing methods was used in the 

water quality assessment.   In that method, by using aseptic technique, a 2 millilitres 

of M-endo broth was poured on absorbent pad placed into a petri dish. The filtration 

membrane was put into a filter funnel, and water sample was filtered thereafter. The 

sterile dilution water was added to make a volume of 20 millilitres.  

Using a sterile forceps, the filtration membrane was removed from the filter funnel 

and covered the absorbent pad into a petri dish. The petri dish was covered with a 

lid which was later incubated at 37 degrees centigrade for 24 hours to allow the 

bacteria to grow. Finally, a x10 microscope objective was used to count and record 

the bacteria colonies (metallic sheen). The results were compared with WHO 

standards.  

Furthermore, the anthropometric measurements were employed to determine the 

nutritional status of the children. In that procedure, the nutritional assessment of the 

children was done by comparing their weight for age. Malnutrition was excluded 

because it has been reported to be the leading cause of diarrhoea in children under 

five years of age globally (WHO, 2017c). Through the anthropometric 

measurements, the weighing scale (Salter scale) was used to measure the weight of 

the children below two years of age while a beam balance was used to weigh the 

children above two years of age. Then, the weight of the children was compare with 

their age in terms of months recorded on the child‟s growth monitoring card 

(Appendix XII) to determine the nutritional status of the child. 
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3.10 Data Collection Tool  

A validated questionnaire which was developed by the United States Agency for 

International Development (USAID) for diarrhoea studies in Morocco (Kelly, 

Khanfir, David, Arata, & Kleinau, 1999) was used for the data collection. The 

questionnaire covered important information needed to determine the prevalence of 

diarrhoea, risk factors contributing to childhood diarrhoea, relationship between the 

type of settlement and caregivers‟ behavioural as well as environmental risk factors 

for childhood diarrhoea.  

The questionnaire was pre-tested and the necessary changes were made to meet the 

objectives of the study.   During the pilot test, 60 questionnaires were administered 

to 60 households at Pasiansi Ward in Mwanza City.  The pre-testing of the research 

instrument ensures the quality of the study findings (Kothari, 2013). The participants 

in the pilot study were from the similar setting but did not participate in the main 

study.   

3.11 Validity of the Data Collection Tool  

The study had enough sample subjects with a response rate of 100%. The data were 

collected by the trained research assistants experienced in data collection. The 

questionnaire was pre-tested and adjusted to meet the aim of the study.  

A laboratory confirmatory test was done to confirm E. coli count in domestic water.  

In that test, coliform colony growth was touched with two sterile needles and put in 

LB and BGB broth tubes. The tubes were inverted to remove air before being 

incubated at 37 degrees centigrade for one hour and then re-inverted to remove air. 

The tubes were incubated at 37 degree centigrade for 24 hours thereafter. After 24 
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hours, the broth looked cloudy and both tubes contained air bubbles which 

confirmed the presence of E. coli. Weighing scares were adjusted and set at zero 

level before weighing the children to ensure an accuracy of measurements.  

Having enough samples with 100% response rate, using experienced research 

assistants, pre-testing the research instruments and carrying out water faecal 

contamination confirmatory test, the validity of the data collection tool was ensured.  

3.12 Reliability of the Data Collection Tool 

The scale analysis for testing the consistence of the questionnaire results between 

the items was done.  The scale statistics showed Cronbach‟s alpha of 0.608 (mean = 

27. 82, variance =7.994, SD= 2.827) to confirm that the scale was moderately 

consistent in the measurement between items.  

3.13 Variable and Measurements 

3.13.1 Independent Variables 

The independent variable for this study was the types of settlement. The city map 

was used to classify the settlement into unplanned or planned. Using Global 

Positioning System (GPS), unplanned settlement was stratified into unplanned 

mountainous and low land settlements. In this study, the settlement from 500 metres 

above the ground level was classified as unplanned mountainous settlement while 

the settlement below 500 metres from the ground level was termed as unplanned low 

land settlement.  
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3.13.2 Intermediate Variables  

The study had two intermediate variables. The first variable was the caregivers‟ risk 

behaviours for the childhood diarrhoea (11 variables (i) behaviour of caregiver  

washing hands; always before preparing food (ii) always with soap before preparing 

food (iii)  before feeding the child (iv) always with soap before feeding the child (v) 

always after toilet (vi) always with soap after toilet (vii) always after changing 

child‟s napkins (viii) always with soap after changing child‟s napkins (ix) of the 

child always before taking food (x) of the child always with soap before taking food 

(xi) of the child always with soap after toilet), which was evaluated by asking the 

caregivers if they had a particular behaviour  in the past fourteen days. The 

respondents who had particular behaviour replied “Yes” while those who did not 

have one replied “No”.  

The second intermediate variable was the environmental risk factors which 

contribute to diarrhoea (12 variables) including the types of household toilets, 

source and quality of domestic water, availability of water throughout the year, 

house ownership and type of house floor. This variable was evaluated by asking the 

caregivers‟ questions as well as testing the number of E. coli in the samples of 

drinking water.  

3.13.3 Dependent (Outcome) Variable 

The dependent variable was the presence or absence of the childhood diarrhoea. This 

was evaluated by asking the caregivers if the child involved in the study had 

diarrhoea in the past 14 days. 
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3.14.1 Data Processing and Analysis  

The data were processed and entered into a computer using a Statistical Package for 

Social Sciences (SPSS) software version 21.0. The data cleaning was performed 

thereafter. After the data entry and cleaning, each specific objective was analysed as 

shown in table 3.3. The descriptive statistics of social demographic characteristics of 

the children and caregivers were conducted. In order to determine the prevalence of 

diarrhoea among the children between 6 to 59 months of age in Mwanza City 

(objective 1), the descriptive statistics was employed.  

In addressing the second specific objective which aimed at determining the 

association between the types of settlement and prevalence of diarrhoea among 

children between 6 and 59 months of age in Mwanza City, the Pearson chi square 

test was employed.  
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Table 3. 3: Summary of the mode of analysis against the study objectives 

S/n Objective   Analysis Technique Presentation 

1 To determine the prevalence of the 

childhood diarrhoea in Mwanza City  

Descriptive Frequency, 

percentage  

2 

 

3 

To determine the association between 

types of settlement and prevalence of 

the child hood diarrhoea in Mwanza 

City 

To determine the caregivers‟ 

behavioural risk factors associated 

with the childhood diarrhoea in 

Mwanza City  

Cross tabulation 

 

Cross tabulation, 

Bivariate & Binary 

logistic regression 

Chi square, 

p-value 

 

 Odds ratio, 

CI, p-value 

4 

 

 

5 

To determine environmental risk 

factors associated with the prevalence 

of the childhood diarrhoea in 

Mwanza City 

To determine the association between 

type of settlement and caregivers‟ 

behavioural risk factors associated 

with the childhood diarrhoea in 

Mwanza City 

Cross tabulation, 

Bivariate and  Binary 

logistic regression  

 

Cross tabulation, 

Bivariate and  Binary 

logistic regression 

 

Odds ratio, 

CI, p-value 

 

  Odds ratio, 

CI, p-value 

6 To determine the association between 

type of settlement and environmental 

risk factors, for childhood diarrhoea 

in Mwanza City 

 Cross tabulation, 

Bivariate and Binary 

logistic regression. 

 Odds ratio, 

CI, p-value 

Source: Field Data, 2016 

3.14.2 Determination of Caregivers Behavioural Risk Factors Associated with 

Prevalence of Diarrhoea among Children between 6 and 59 Months of 

Age in Mwanza City (Objective 3) 

In order to determine the caregivers‟ behavioural risk factors associated with the 

prevalence of childhood diarrhoea, Pearson chi square analysis was employed to test 
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for any relationship between variables. Pearson chi square analysis was followed by 

bivariate analysis to determine the crude odds ratio before performing binary logistic 

regressions for testing the association of variables.  

3.14.3 Determination of Environmental Risk Factors Associated with 

Prevalence of Diarrhoea among Children between 6 and 59 Months of 

Age in Mwanza City, Tanzania (Objective four) 

In determining the environmental risk factors associated with the childhood 

diarrhoea in Mwanza city (Objective 4), Pearson chi square analysis was done to test 

any relationship between variables. Pearson chi square analysis was followed by 

bivariate analysis for determining crude ratio before employing binary logistic 

regression for testing the association between variables. 

3.14.4 Determination of Relationship between types Settlement and 

Caregivers’ Behavioural Risk Factors for Diarrhoea among Children 

between 6 and 59 Months of Age in Mwanza City (Objective 5) 

Before determining the relationship between the types of settlement and caregivers‟ 

behavioural risk factors for the childhood diarrhoea in Mwanza City, a principle 

component factor analysis was done to reduce the variables that had a low weight 

value. Initially, the variables were dictomized before performing the principle 

component factors analysis. The initial factor analysis focused on Eigen value 

whereby Eigen value score “3” criteria, unrotated factorial solution, and regression 

method that excluded case list-wise were used to determine variables to be retained.  

The first analysis (Appendix XIII), included 11 variables [(i) The behaviours of 

caregiver washing hands always before preparing food in the past two weeks; (ii) 

washing hands with soap and water always before preparing food, (iii) washing 
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hands always before feeding her child in the past two weeks were analysed. Other 

analysed factors included the caregiver; (iv) washing hands with soap and water 

always before feeding her child in the past two weeks, (v) washing hands always 

after toilet in the past two weeks, (vi) washing hands with soap and water always 

after toilet in the past two weeks, and (vii) washing hands always after changing 

child‟s napkins were analysed. Moreover, the behaviour of caregiver; (viii) washing 

hands with soap and water always after changing child‟s napkins in the past two 

weeks, (ix) washing hands of the child always before taking food in the past two 

weeks, (x) washing hands of the child with soap and water always before taking 

food in the past two weeks, and (xi) washing hands of the child with soap and water 

always after toilet in the past two weeks] was analysed.  

Four variables that scored weight less than 0.3 included; [(i) the behaviour of 

caregiver; washing hands always before preparing food in the past two weeks 

(0.287), (ii) washing hands always after changing child‟s napkins (0.047) (iii) 

washing hands of the child with soap and water always before taking food in the 

past two weeks (-0.157), and (iv) washing hands of the child with soap and water 

always after toilet in the past two weeks (-0.036)] were extracted.  

The second factor analysis involved seven remaining variables [(i) The behaviour of 

caregiver; washing hands with soap and water always before preparing food in the 

past two weeks, (i) washing hands always before feeding her child in the past two 

weeks, (iii) washing hands with soap and water always before feeding the child in 

the past two weeks, (iv) washing hands always after toilet in the past two weeks, (v)  

washing hands with soap and water always after toilet in the past two weeks, (vi) 

washing hands with soap and water always after changing child‟s napkins in the 
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past two weeks, (vii) washing hands of the child always before taking food in the 

past two weeks] were analysed.  

Three variables which scored less than 0.3 [(i) The behaviour of caregiver; washing 

hands always after toilet in the past two weeks (-0.297), (ii) washing hands with 

soap and water always after toilet in the past two weeks (-0.791), and (iii) washing 

hands of the child always before eating food in the past two weeks (0.173)] were 

removed from the list.  

This was followed by the normality test and descriptive statistics of the caregivers‟ 

behaviours that showed -0.2950 as the median, -1.519 as the minimum, and 1.824 

as the maximum. Then, a component score covariance matrix was performed and 

“1” was used during the coding to represent high caregivers‟ diarrhoea risk 

behaviours while “0” represented low caregivers‟ diarrhoea risk behaviours. 

This was followed by the descriptive statistics of the caregivers‟ behavioural  risk 

factors for the childhood diarrhoea that showed a Shapiro & Wilk (1965) (p<0.001), 

and visual inspection of their histogram, normal Q-Q plot and box showed the test 

results score were approximately not normally distributed between the caregivers‟ 

risk behaviours for the childhood diarrhoea was performed. The results showed -

0.13674 as the mean of the caregivers‟ risk behaviour for diarrhoea, -0.02950 as the 

median, -1.519 as the minimum and 1.824 as maximum, 0.212 as skewness, and -0. 

999 kurtosis. Using the median, the subjects were stratified into low and high 

caregivers‟ risk for diarrhoea and 305 (63.5%) caregivers had low risk behaviours 

against 175 (36.5%) caregivers who had high risk behaviours. Thereafter, Pearson 

chi square and bivariate logistic regression was performed. 
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3.14.5 Determination of Relationship between Settlement Types and 

Environmental Risk Factors for Diarrhoea among Children between 6 

and 59 Months of Age in Mwanza City (Objective 6)  

Before determining the relationship between the types of settlement and 

environmental risk factors associated with the childhood diarrhoea (objective 6), the 

principle component factor analysis was done to reduce the variables which had low 

weight value.  

Initially, the variables were dictomized and the principle component factors analysis 

was performed thereafter. The initial factor analysis involved (Appendix XIIV) 12 

variables; [(i) living in a permanent house, (ii) living in a temporary house, (iii) 

permanent house floor, (iv) temporary house floor, (v) cleanliness of household 

surroundings, (vi) having a pit latrine, (vii) flush toilet connected to pit, (viii) flush 

toilet connected to septic tank, (ix) flush toilet connected to sewer system, (x) 

presence of clogged drainage around household surroundings, (xi) presence of 

household garbage dump, and (xii) the type of settlement) which were included in 

the first analysis. 

Seven variables which scored weight less than 0.3 [(i) temporary house floor 

(0.246), (ii) permanent house floor (0.246), (iii) cleanliness of surroundings around 

the house (0.067), (iv) presence of flush toilet connected to sewer system (0.092), 

(v) clogged drainage within household surroundings (0.153), (vi) household 

garbage dump (-0.079), and (vii) the type of settlement (0.131)] were extracted.  

The second factor analysis involving five remaining variables [(i) temporary house, 

(ii) permanent house, (iii) presence of pit latrine, (iv) flush toilet connected to septic 

tank, and (v) flush toilet connected to pit] were performed. Two variables which had 
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the lowest score [(i) permanent house (-0.728) and (ii) presence of flush toilet 

connected to pit (-0.855)] were removed from the list. 

The three remaining variables were computed to obtain a component score 

coefficient matrix factor and during coding, “1” was used to represent high 

environmental risk for diarrhoea while “0” represented low risk (protective) 

environmental risk for the childhood diarrhoea.  

Descriptive statistics of environmental risk factors for the childhood diarrhoea 

showed a Shapiro & Wilk (1965) (p<0.001) and visual inspection of their histogram, 

normal Q-Q plot and box plot showed the test results scores were approximately not 

normally distributed between the environmental risk factors for the childhood 

diarrhoea.  The results showed a skewness of 0.412, kurtosis of -0.983, 0.32835 as 

mean, 0.43781 as the median, -0.730 as the minimum, and 2.413 as the maximum. 

Using the median, the subjects were stratified into low and high environmental risk 

factors for diarrhoea. As a result, 212 (44.2%) study subjects had low environmental 

risk factors for diarrhoea while 268 (55.8%) had high environmental risk factors for 

diarrhoea. Pearson chi square was performed thereafter. 

Finally, the binary logistic regression analysis was performed for both 5
th

 and 6
th

 

objectives to determine the adjusted odds ratio and p-value of 0.05 was used for 

statistical significance. 

3.15 Multicollinearity of Independent Variables 

Multicollinearity was among the variables‟ tests which were performed. According 

to Garson (2010), multicollinearity as among the independent variables in logistic 

regression affects the validity of the regression model by affecting the validity of 

statistical tests of the regression coefficients through inflating their standard error. 

The mutlicollinearity test results (Table 3.4) showed that the data did not violate the 
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multicollinearity assumption because the tolerance value was greater than 0.660 

which exceeds the suggested criteria of below 0.10 according to Pallant (2007). 

Lack of muliticollinearity among independent variables was also supported by the 

value of Variance Inflation Factor (VIF) between 1.064 and 1.470 which were all 

above and below the cut-off points which are less than 0.1 and above 10 (Field, 

2009).   
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Table  3. 4: Multicollinearity test results 

Model Collinearity 

Statistics 

Tolera

nce 

VIF 

Type of settlement .939 1.064 

Owning house .824 1.213 

Three or less  rooms .698 1.432 

Number of household members .927 1.079 

Temporary house .828 1.208 

Temporary floor .884 1.131 

Piped water .896 1.116 

Availability of water throughout the year .820 1.220 

Primary or less education (father) .752 1.330 

Primary or less education (mother) .680 1.470 

Cleanliness of household surroundings .856 1.169 

Employment status .755 1.324 

Pit latrine .887 1.127 

Any other children between 6 to 59 months of age .942 1.061 

Usually, mother washed hands before preparing food in the 

past two weeks 

.810 1.234 

Only one cup .835 1.198 

Usually, the child washed hands with soap and water 

before eating food in the past two weeks 

.798 1.253 

Wash hands after toilet .916 1.092 

Child washes hands with soap and water after toilet .842 1.187 

Caregiver washes hands with soap and water always after 

changing child‟s napkins 

.907 1.102 

Bottle, cup & spoon .888 1.126 

Married_1 .888 1.126 

Income above 500,000 .829 1.206 

Source: Filed Data, 2016 
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3.16 Strengths and Limitation of the Study 

The study employed appropriate design because the design was easy to conduct, the 

data on all variables were collected at once, and the study design enabled the 

researcher to study the association between variables. The selection of the sample 

subjects gave an equal chance for every member of the study population to be 

selected to form the sample; hence the study sample was a true representative of the 

population. The study had adequate sample with a response rate of 100%. Inclusion 

and exclusion criteria were established at the design stage. The data collection tool 

was reliable. The water quality test method recommended by WHO was used in 

testing the quality of domestic water.  

However, some sensitive issues like average monthly household income needed 

more privacy during the data collection and therefore, the researcher had to seek 

appointment for meeting the caregiver particularly business people on their 

convenient time.  Moreover, performing water quality assessment test procedure 

needed good experience; hence the research did it under supervision of the 

experienced laboratory technician at NIMR - Mwanza laboratory.  

3.17 Ethical Consideration 

Before the data collection process, an introductory letter dated 5
th

 May, 2016 with a 

reference number UDOM/GS/RC/2015/037 to the Mwanza Regional Commissioner 

and an ethical clearance certificate with a reference number UDOM/DRP/605/17 

were obtained from the University of Dodoma. The introductory letter with a 

reference number FA.222/264/01/146 to Mwanza City Director was obtained from 

Mwanza Regional Commissioner while the letter for permission for visiting the 
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wards for data collection was obtained from Nyamagana and Ilemela District 

Commissioners‟ Offices. Before administering the questionnaires and collecting the 

samples of domestic water, the elaboration on the purpose of the study, expected 

duration of participation, and benefits of the research, was given to the respondents. 

The researcher guaranteed the respondents of the confidentiality of information 

provided. To ensure confidentiality of the individual‟s information, the names of 

respondents were not entered in a computer and the researcher and supervisors only 

had an access to raw data. The verbal and written consents were obtained freely 

from the respondents. 

The respondents‟ right to withdraw themselves from participating in the study was 

highly guaranteed. The individual‟s identification and information remained 

confidential throughout the study and during the report writing.  
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CHAPTER FOUR 

RESULTS 

4.1 Overview 

This chapter presents the results for the analysis of the data collected in the study 

which was conducted to determine the effect of the type of settlement on the 

prevalence of the childhood diarrhoea and associated risk factors for the childhood 

diarrhoea. The analysis was based on six study objectives; (i) to determine the 

prevalence of diarrhoea among the children between 6 and 59 months of age, (ii) to 

determine the association between the types of settlement and prevalence of 

diarrhoea among children between 6 and 59 months of age (iii) to determine the 

caregivers‟ behavioural risk factors associated with diarrhoea among the children 

between 6 to 59 months of age, (iv) to determine the environmental risk factors 

associated with diarrhoea among children between 6 and 59 months of age, (v) to 

determine the association between the types of settlement and caregivers‟ behaviour 

risk factors for diarrhoea among children between 6 to 59 months of age, and finally, 

(vi) to determine the relationship between the types of settlement and environmental 

risk factors associated with diarrhoea among children between 6 to 59 months of 

age.  

The chapter has been divided into six sections namely the socio-demographic 

characteristics of children between 6 to 59 months of age, socio-demographic 

characteristics of respondents (parents/guardians), prevalence of diarrhoea among 

children between 6 and 59 months of age, and association between types of 

settlement and prevalence of diarrhoea among children between 6 and 59 months of 

age. Other sections are caregivers behavioural risk factors associated with diarrhoea 
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among children between 6 and 59 months of age, environmental risk factors 

associated with diarrhoea among children between 6 and 59 months of age,  

relationship between the types of settlement and caregivers‟ behavioural risk factors 

for diarrhoea among children between 6 and 59 months of age,  and  association 

between the types of settlement and environmental risk factors for diarrhoea in 

children between 6 and 59 months of age in Mwanza City, in Tanzania. 

4.2 Socio-Demographic Characteristics of Children and Caregivers  

4.2.1 Socio-Demographic Characteristics of Children between 6 to 59 Months 

of Age in Mwanza City, in Tanzania (N=480) 

Table 4.1 summarises the social-demographic characteristics of the children between 

6 to 59 months of age in Mwanza City.  In this study, socio-demographic 

characteristics of the children covered the aspects of the age of children, sex, number 

of children under-five years of age at a particular household, nutritional status of the 

children involved in the study, Reproductive and Child Health Clinic (RCH) 

attendance of the children involved in the study, recommended under-five 

vaccination coverage for the children involved in the study, and presence or absence 

of children with diarrhoea at a neighbour house.   

The children‟s age in terms of months was classified into five groups which are:  6- 

11, 12-23, 24-35, 35-46, and 47-59 months. The majority of them (24%) were 

between 12 to 23 months of age.  

 Out of 480 children, 52.9% were females. The majority of the children (56%) had 

no siblings while 6.5% had three or more siblings. Furthermore, about 62.7 % had 

normal body weight for their ages, 35.2% were underweight and 2.1% were severely 
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underweight. The majority of the children (80.2%) were regularly sent to RCHC and 

50.8% had received their under-five vaccinations as recommended. However, 35.8% 

of the children who had been sent to RCHC had completed the recommended 

number of vaccinations. Out of 480 respondents, 17.1% of them reported diarrhoea 

incidences among the children under-five years in their neighbourhood. 

Table 4. 1: Distribution of the study population by socio-demographic 

characteristics (N=480)  

Variable   Category  N  % 

Age (months)   6-11   104  21.7 

    12-23   115  24 

    24-35   97  20.4 

    36-47   81  16.9 

    48-59   83  17  

Sex    Female   254  52.9 

    Male   226  47.1 

Number of children   1   269  56 

per household    

    2   180  37.5 

    3+   31  6.5 

Nutritional status Normal weight for ages 301  62.7 

   Under weight (-2±)  169  35.2 

   Severe underweight (-3±) 10  2.1 

RCHC attendance Regular   285  80.2 

   Not regular   95  19.8 

Vaccination status As recommended  244  50.8 

   Incomplete   64  13.4 

   Completed vaccination 172  35.8  

Diarrhoea at neighbour house  Yes  82  17.1 

     No  398  82.9 

Source: Field Data, 2016 
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4.2.2 Socio-demographic Characteristics of Children between 6 to 59 Months of 

Age within Selected Wards of Mwanza City, Tanzania 

Below are the socio-demographic characteristics of the children between 6 and 59 

months of age in wards under study. The characteristics in question include the age 

of children, sex, number of children under five years of age per household, 

nutritional status, and regularity of RCH attendance. Moreover, the information on 

recommended under-five vaccinations coverage status of children, presence of 

diarrhoea at neighbour house, and the behaviour of washing hands during critical 

time within the selected wards are analysed.   

The analysis report on socio-demographic characteristics of the children started with 

Butimba, Igoma, Isamilo Kirumba and Kitangiri Wards. The reports from Mahina, 

Mkuyuni, Mbugani, Nyakato wards, and  Pasiansi Wards were analysed thereafter.  

4.2.2.1 Distribution of Children’s Age within Selected Wards of Mwanza City, 

Tanzania 

In Butimba Ward, 11.3% of the children had an age between 6 - 11months. Other 

children were between; 12 - 23 (22.6%), 24 - 35 (18.9%), 36 - 47 (17%), and 48 - 59 

(30.2%) months.  In Igoma Ward, the majority of the children (31.3%) were between 

12 - 23 months. Others were between; 6 - 11 (28.4%), 24 - 35 (20.9%), 36 - 47 (9%), 

and 48 - 59 (10.4%) months.  While in Isamilo Ward, 27.6% and 24.1% of them 

were between 12 - 23 and 48 - 59 months respectively.  Others were between 24 - 35 

(13.8%), 6 - 11(20.7%), and 36 - 47 (13.8%) months.   

With regards to the ages of the children in Kirumba Ward, the majority of the 

children (38.2%) and 26.5% had an age between 6 - 11 and 24 - 35 months 
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respectively. The remaining age groups had 11.8% each. In Kitangiri Ward, 33.3%, 

25% and 16.7% were aged between 24 - 35, 12 - 23 and 48 - 59 months respectively. 

The remaining age groups had 12.5% each. The majority of the children (22.4%) in 

Mahina Ward were aged between 24 - 35 months, followed by 12-23 and 48-59 

(20.9%) each.  The least groups in Mahina Ward were aged between 6 - 11(16.4%) 

and 36 - 47 (19.4%) months.  

In Mkuyuni Ward, 29.2% of the children were between 6 - 11 and 12 - 23 while 

20.8% were between 24 - 35 months. The remaining group was between 36 - 47 

(12.5%) and 47 - 59 (8.3%) months. While in Mbugani, 27.9% and 23.2% of the 

children were between 48 - 59 and 6 - 11 months of age respectively while the 

remaining groups had 16.3% each.  With regard to Nyakato Ward, 27.1% of the 

children were between 12 - 23 months, followed by 36 - 47 (22.9%), 6 - 11 (20.9%) 

months. The least groups were 48 - 59 and 24 - 35 months and constituted 13.5% 

and 15.6% respectively.  

In Pasiansi Ward, three age groups between 12 - 23, 24 - 35 and 36 - 47 months had 

equal number of children (23.3%) each followed by 6 - 11 (20.9%), and the least 

was between 48-59 months and had 9.2% as summarised in table 4.2 below. 
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Table 4. 2: Summary of distribution of child age in selected wards of Mwanza 

City (%) 

Age 

(Months)  6 to 11   12 to 23    24 to 35   36 to 47   48 to 59 

Butimba 11.3 22.6 18.9         17 30.2 

Igoma 28.4 31.3 20.9            9 10.4 

Isamilo 20.7 27.6 13.8 13.8 24.1 

Kirumba 38.2 11.8 26.4 11.8 11.8 

Kitangiri 12.5 25 33.3 12.5 16.7 

Mahina 16.4 20.9 22.4 19.4 20.9 

Mkuyuni 29.2 29.2 20.8 12.5 8.3 

Mbugani 23.2 16.3 16.3 16.3 27.9 

Nyakato 20.9 27.1 15.6 22.9 13.5 

Pasiansi 20.9 23.3 23.3 23.3 9.2 

Source: Field Data, 2016 

4.2.2.2 Children’s Sex within Selected Wards of Mwanza City, Tanzania 

With regard to the children‟s sex, the female children were about 60.4% in Butimba, 

Igoma (58.2%), Isamilo (55.2%), Kirumba (47.1%), and Kitangiri (50%) Ward. 

Others were about 64.2% in Mahina, Mkuyuni (58.3%), Mbugani (39.5%), Nyakato 

(45.8%) and Pasiansi (48.8%) Ward. The male children were about 39.6% in 

Butimba, Igoma (41.8%), Isamilo (44.8%), Kirumba (52.9%) and Kitangiri (50%) 

Ward.  Other male children in other wards were about 35.8% in Mahina, Mkuyuni 

(41.7%), Mbugani (60.5%), Nyakato (54.2%) and Pansiansi (51.2%) Ward.   
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4.2.2.3 Number of Children between 6 and 59 Months of Age per Household 

within Selected Wards of Mwanza City, Tanzania 

In order to analyse the number of children between 6 to 59 months per household 

within a ward, the children were stratified into three categories. The first category 

included one child, second category included two children and third category 

included three or above children per household. With regard to one child per 

household in the ward, the study findings revealed the following distribution:  

Butimba (67.9%), Igoma (46.3%), Isamilo (58.6%), Kirumba (52.9%), and Kitangiri 

(58.3%). More distribution of the households with one child was as follows: Mahina 

(53.7%), Mkuyuni (45.8%), Mbugani (58.1%), Nyakato (59.4%) and Pasiansi 

(55.8%).  

Furthermore, households with two children within a ward were presented as follow: 

Butimba (22.6%), Igoma (44.8%), Isamilo (41.4%), Kirumba (44.1%) and Kitangiri 

(41.7%). The percentages of the households with two children in other wards were 

as follow: Mahina (37.3%), Mkuyuni (41.7%), Mbugani (39.5%), Nyakato (32.3%) 

and Pansiansi (41.9%).  

With regards to the households with three or more children, the distribution was as 

follows: Butimba (9.5%) , Igoma (8.9), Kirumba (9.1%), Mahina (9%) Mkuyuni 

(12.5%), Mbugani (2.4%), Nyakato (8.3%) and Pansiansi (2.3%). Surprisingly, 

Isamilo and Kitangingiri Wards had none of the three categories of the households. 
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Table 4. 3: Summary of number of children between 6 and 59 months of age 

per household in selected wards of Mwanza City (%) 

Ward       One Child     Two Children    Three Children 

Butimba 67.9 22.6 9.5 

Igoma 46.3 44.8 8.9 

Isamilo 58.6 41.4 0 

Kirumba 52.9 44.1 9.1 

Kitangiri 58.3 41.7 0 

Mahina 53.7 37.3 9 

Mkuyuni 45.8 41.7 12.5 

Mbugani 58.1 39.5 2.4 

Nyakato 59.4 32.3 8.3 

Pasiansi 55.8 41.9 2.3 

Source: Field Data, 2016 

4.2.2.4 Nutritional Status of Children within Selected Wards of Mwanza City, 

Tanzania 

The nutritional status of children was assessed by comparing the weight with their 

age.  The children with the weight for the age below minus two standard deviation 

were classified as underweight while those below minus three standard deviation 

were classified as severely underweight.  

The study results showed that the big number of children had normal weight with 

regard to their ages. The majority of the children (77.3%) in Butimba Ward had 

normal weight.  The children with normal weight with regard to their age in other 

awards were presented as follow: Igoma (55.2%), Isamilo (72.4%), Kirumba 

(58.8%), Kitangiri (70.8%) and Mahina (65.7%), Mkuyuni (33.3%), Mbugani 

(72.1%), Nyakato (55.2%), and Pasiansi (67.4%).   
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The children with underweight per ward were presented as follow: Butimba 

(18.9%), Igoma (41.8%), Isamilo (24.1%), Kirumba (41.2%) and Kitangiri (20.8%), 

Mahina (31.3%), Mkuyuni (62.5%), Mbugani (27.9%), Nyakato (44.8%) and 

Pasiansi (32.6%). However, 8.4% and 4.2% of children residing at Kitangiri and 

Mkuyuni wards respectively had severe underweight. Other children with severe 

underweight were presented as follow: Butimba (3.8%), Isamilo (3.5%), Mahina and 

Igoma (3%), while Kirumba, Mbugani, Nyakato and Pasiansi Wards had none. 

Table 4.4 below indicates the summary of nutritional status of the children in 

selected wards of Mwanza City. 

Table 4. 4: Summary of nutritional status of children in selected wards of 

Mwanza City (%) 

Ward Normal weight Underweight Severe underweight 

Butimba 77.3 18.9 3.8 

Igoma 55.3 41.8 3 

Isamilo 72.4 24.1 3.5 

Kirumba 58.9 41.2 0 

Kitangiri 70.8 20.8 8.4 

Mahina 65.7 31.8 3 

Mkuyuni 33.3 62.5 4.2 

Mbugani 72.1 27.9 0 

Nyakato 55.2 44.8 0 

Pasiansi 67.4 32.6 0 

Source: Field Data, 2016 
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4.2.2.5 The Regularity in Attending the Reproductive Child Health Clinic 

within Mwanza City, Tanzania 

With respect to the regular Reproductive Child Health (RCH) clinic attendance, 

73.6%, 85.1% and 69% caregivers in Butimba, Igoma and Isamilo Wards 

respectively reported to send their children at RCH regularly. Moreover, the 

caregivers in Kirumba (91.2%), Kitangiri (87.5%), Mahina (77.6%), Mkuyuni 

(75%), Mbugani (79.1%), Nyakato (87.5%) and Pansiansi (67.4%) reported to also 

send their children at RCH regularly.  

4.2.2.6 Recommended Under-five Years Vaccination Coverage Status in 

Selected Wards of Mwanza City, Tanzania. 

The regular vaccination of the children under-five years of age is among the ways of 

preventing them from childhood diseases including diarrhoea. Based on the results 

of the study, the distribution of the children who received recommended under-five 

vaccination regularly is as follows: Butimba (20.8%), Igoma (31.3%), Isamilo 

(20.7%), Kitangiri (16.7%), Mahina (14.9%), Mkuyuni (45.8%), Mbugani (4.7%), 

Nyakato (6.3%) and Pasiansi (32.6%). Interestingly, none of the children between 6 

and 59 months of age had received under-five vaccinations regularly in Kirumba 

Ward. Table 4.5 indicates the summary of children attended at RCHC and received 

recommended under-five vaccinations regularly in selected wards. 
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Table 4. 5: Summary of children attended at RCHC and received 

recommended under-five vaccinations regularly in selected wards of 

Mwanza City (%) 

Ward Regular RCHC attendance 

(%) 

Regular < 5 

Vaccination(%) 

Butimba 73.6 20.8 

Igoma 85.1 31.3 

Isamilo 69 20.7 

Kitangiri 87.5 16.7 

Mahina 77.6 41.9 

Mkuyuni 75 45.8 

Mbugani 79.1 4.7 

Nyakato 87.5 6.3 

Pasiansi 67.4 32.6 

Source: Field Data, 2016 

4.2.2.7 Presence of children under-five years of age with diarrhoea at 

neighbour household within selected wards of Mwanza City, Tanzania 

Since a child could have been infected with diarrhoea causing organisms from the 

neighbour house, the information on the neighbourhood with a child suffering from 

diarrhoea was collected.  The information on the neighbourhood with a child 

suffering from diarrhoea is as follows: Butimba (18.9%), Igoma (22.4%), Isamilo 

(17.2%), Kirumba (26.5%), Kitangiri (19%), Mahina (11.9%), Mkuyuni (45.8%), 

Mbugani (18.6%), Nyakato (7.3%) and Pasiansi (9.3%).  Table 4.6 shows the 

summary of the households with under-five child suffering from diarrhoea at 

neighbour house within the selected wards. 



68 

Table 4. 6: Summary of households with under-five child suffering from 

diarrhoea at neighbour house within selected wards of Mwanza 

City (%) 

Ward Percent 

Butimba 18.9 

Igoma 22.4 

Isamilo 17.2 

Kirumba 26.5 

Kitangiri 19 

Mahina 11.9 

Mkuyuni 45.8 

Mbugani 18.6 

Nyakato 3.7 

Pasiansi 9.3 

Source: Field Data, 2016 

4.2.2.8 The Behaviour of Washing Hands during Critical Time in Selected 

Wards of Mwanza City, Tanzania 

With regard to the behaviour of washing hands during critical time, the caregivers 

who reported to always wash their children‟ hands with soap and water before 

consuming food per ward were as follow: Butimba (64.2%), Igoma (59.7%), Isamilo 

(75.9%), Kirumba (55.9%) , Kitangiri (54.2%), Mahina (58.2%), Mkuyuni (41.7%), 

Mbugani (72.1%), Nyakato (65.6%) and Pansiansi (81.4%) Ward.  

The distribution of the caregivers who washed the hands of the children with soap 

and water after toilet is as follows: Butimba (62.3%), Igoma (77.6%), Isamilo 

(51.7%), Mahina (58.2%), Kirumba (55.9%), Kitangiri (54.2%), Mkuyuni (87.5%),  

Mbugani (65.1%),  Pansiansi (55.8%) and  Nyakato (54.2%) Ward.  
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4.2.3 Socio-Demographic Characteristics of Caregivers (N=480) 

Table 4.7 summarises the socio-demographic characteristics of the respondents. It 

presents the age or respondents, sex, relationship with the child, marital status and 

employment status of the mother. Moreover, an average household‟s monthly 

income, house ownership, parents‟ levels of education and the number of household 

members was enquired.  

The caregivers‟ age had three groups which included: 11-20, 21-30 and 31 and 

above years.  The majority (57.9%) of the caregivers had the age between 21-30 

years and 84.2% of them were females.  The majority (83.8 %) of the caregivers 

were biological parents and 79% of them were living together. Out of 480 mothers, 

23.5% were employed, (46.3%) of the households had an average monthly income 

between 171,000 to 500,000 Tsh, and only 10.4% had an income above 500,000 

Tsh. per month (Figure 4.1). Furthermore, 66.5% of the respondents had a family of 

three or less members, 40.2% and 36.9% of fathers and mothers respectively, had a 

primary education or lower level of education as compared to 59.8% fathers and 

63.1% mothers with a secondary education or higher, while 55.6% of them owned 

houses where their families stayed. About 75.2% of biological mothers spent less 

than 12 hours with their children every day. 
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Figure 4.1: The Average Monthly Household Income in Mwanza City (N=480) 

Source: Field Data, 2016 
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Table 4. 7: Socio-demographic characteristics of caregivers (N=480) 

Variable   Category  N   % 

Age in years   11-20   37   7.7 

    21-30   278   57.9 

    31+   165   34.4 

Sex    Females  404   84.2 

    Males   76   15.8 

Relationship with   Biological parent 402   83.8 

the child  

    Others   78   16.2 

Marital status   Singles   75   15.6 

    Married  379   79 

    Widowed/divorced 26   5.4 

Mothers‟ employment status Yes   113   23.5 

    No   367   76.5 

Average monthly income  <170,000  197   43.3 

  Tsh  171,000-500,000 230   46.3 

     501,000+ 53   10.4 

House ownership  Yes   267   55.6 

    No   213   44.4 

Fathers‟ education  Primary or less 193   40.2 

    Secondary or higher 287   59.8 

Mothers‟ education  Primary or less 303   36.9 

    Secondary or higher 177   63.1 

Household members   3 or less 319   66.5 

     4 and above 161   33.5 

Source: Field Data, 2016        
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4.2.4 Socio-demographic Characteristics of Caregivers in Selected Wards of 

Mwanza City 

The following is the social demographic characteristics of the respondents. The 

socio- demographic characteristics start with the respondents‟ age, sex, relationship 

with the child recruited for this study, mothers‟ employment status, and average 

household income. Furthermore, the caregivers‟ socio-demographic characteristics 

analysis covered the house ownership, parents level‟s of education and the number 

of household members. 

4.2.4.1 The Age of Caregivers in Selected Wards of Mwanza City, Tanzania 

The age of the respondents had three categories which include: 11 - 20, 21 - 30, and 

31 or above years. In Burimba, 5.7% of the respondents had an age between 11 and 

20, 41.5% of the respondents had the age between 21 and 30, and 52.8% of the 

respondents had 31 or above years. The majority (55.5%) of the respondents in 

Igoma Ward had the age between 21 to 30 years, followed by 32.8% who were 31 

and above years and 11.7% of the respondents had an age between 11-20 years.  

In Isamilo and Kirumba Wards, the middle aged group constituted 72.4% and 70.6% 

respectively, followed by 31 or above years who constituted 24.1% for Isamilo and 

26.5% for Kirumba. The youngest respondents (11-20 years) constituted (3.5%) for 

Isamilo and 2.9% for Kirumba Ward.   

Surprisingly, Kitangiri Ward had no respondent with an age between 11 to 20 years. 

The majority (54.2%) of the respondents in Kitangiri Ward were between 21 to 30 

years and the remaining 45.8% formed the group of 31 or above years. For Mahina 

and Mkuyuni, the age group between 21 to 30 years constituted 61.2% and 58.3% 
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respectively whereas the group aged 31 and above constituted 32.8% and 33.3% for 

Mahina and Mkuyuni respectively. A few (6%) and (8.4%) of the respondents from 

Mahina and Mkuyuni respectively formed the group of 11to 20 years. 

Furthermore, in Mbugani, Nyakato and Pasiansi, majority (53.5%), (63.5%) (51.2%) 

of the respondents formed the group between 21 to 30 years respectively, . The 

second leading group was 31 and above years constituted 32.5%, 28.1% and 39.5% 

for Mbugani, Nyakato and Pasiansi Wards respectively, while 11 to 20 years 

constituted 14%, 8.4% and 9.3% for Mbugani, Nyakato and Pansiansi respectively.   

4.2.4.2 Caregivers’ Sex in Selected Wards of Mwanza City, Tanzania 

With respect to the respondents‟ sex, the females were presented as follows: 

Butimba (69.8%), Igoma (83.6%), Isamilo (89.7%),  Kirumba (94.1%),  Kitangiri 

83.3%, Mahina (86.6%), Mkuyuni (87.5%), Mbugani (86%), Nyakato (84.4%) and 

Pansiansi (83.7%) Ward. The proportion of males per ward was as follows: Butimba 

(30.2%), Igoma (16.4%), Isamilo (10.3%), Kirumba (5.9%), Kitangiri (16.7%), 

Mahina (13.4%), Mkuyuni (12.5%), Mbugani (14%), Nyakato (15.6%) and 

Pansiansi (16.3%) Ward. 

4.2.4.3 Caregivers’ Relationship with the Child within Selected Wards of 

Mwanza City, Tanzania 

With regard to the respondents‟ relationship with the child, the majority of 

respondents in all wards were biological parents. The percentage of biological 

parents per ward was presented as follows: Butimba (90.6%), Igoma (77.6%), 

Isamilo (89.7%), Kirumba (91.2%), Kitangiri 87.5%), Mahina (86.6%), Mkuyuni 

(91.7%), Mbugani (74.4%), Nyakato (76%) and Pansiansi (90.7%) Ward. 
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4.2.4.4 Employment Status of Mothers in Selected Wards of Mwanza City, 

Tanzania 

Since in African setup, the mothers play a big role in taking care of children, the 

study inquired the information on employment status of mothers of the children 

involved in the study for the purpose of estimating time which they normally spend 

with their children. 

With regard to the maternal employment status per selected wards, the percentage of 

employed mothers in the ward was as follows: Butimba (17%), Igoma (20.9%), 

Isamilo (27.6%), Kirumba (11.8%), Kitangiri (33.3%), Mahina (25.4%), Mkuyuni 

(4.2%), Mbugani (34.9%), Nyakato (25%) and Pansiansi (30.2%) Ward. 

4.2.4.5  Average Monthly Household Income in Selected Wards of Mwanza 

City, Tanzania  

In order to analyse the economic power of the families, an average household 

monthly income was stratified into three categories which include an income up to 

the 170,000, between 171,000 to 500,000 and 501,000 and above Tanzanian 

shillings (Tsh) per month. The minimum average income of 170,000 Tsh was 

chosen as the lowest income because it was the minimum monthly pay to the regular 

government employees.  Table 4.8 summarises the average monthly income in the 

selected wards of Mwanza City.  In Butimba, 60.4% of the households had an 

average monthly income below 170,000Tsh while 32.1% and 7.5% of them had an 

average income between 171,000 to 500,000 and above 501,000Tsh respectively.  

 About 40.3% and 44.8% of the households in Igoma and Isamilo respectively had a 

monthly income below 170,000Tsh.  The majority (41.8%) and 44.8% of the 
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households in Igoma and Isamilo respectively had the income between 171,000 to 

500,000 Tsh, and about (17.9%) in Igoma and 10.4% in Isamilo Ward had above 

501,000 Tsh per month. About 14.7% and 75% of respondents in Kirumba and 

Kitangiri respectively had an income below 170,000Tsh per month. A total of 70.6% 

and 16.7% in Kirumba and Kitangiri respectively had an income between 171,000 to 

500,000 monthly, while 14.7% and 8.3% in Kirumba and Kitangiri had an income 

above 501,000Tsh per month. 

About 50.8% of the households in Mahina had an average income below 170,000, 

followed by 38.8% with an income between 171,000 to 500,000Tsh monthly, and 

10.4% with an income above 501,000 Tsh per month. Interestingly, Mkuyuni had no 

household with an average monthly income above 501,000Tsh while majority 

(79.2%) of the households were reported to have an income below 170,000 Tsh per 

month, and 20.8% had an income between 171,000 to 500,000 Tsh monthly.  About 

25.6%, 22.9% and 62.8% of the respondents in Mbugani, Nyakato and Pansiansi 

respectively had an income below 170,000 Tsh monthly. The majority of the 

respondents (67.4%) and (66.7%) in Mbugani and Nyakato respectively had an 

income between 171,000 to 500,000Tsh as compared to 27.9% of the households in 

Pansiansi Ward.  A few (7%), (10.4%) and (9.3%) of the households in Mbugani, 

Nyakato and Pansiansi respectively had an average household income above 

501,000Tsh monthly. 
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Table 4. 8: Summary of average monthly income among selected wards of 

Mwanza City (%) 

Ward <170,000Tsh/months 171,000 -500,000 

Tsh/ month 

>501,000 

Tsh/month 

Butimba 60.4 32.1 7.5 

Igoma 40.3 41.8 17.9 

Isamilo 44.8 44.8 10.4 

Kirumba 14.7 70.6 14.7 

Kitangiri 75 16.7 8.3 

Mahina 50.8 38.8 10.4 

Mkuyuni 79.2 20.8 0 

Mbugani 25.6 67.4 7 

Nyakato 22.9 66.7 10.4 

Pasiansi 62.8 27.9 9.3 

Source: Filed Data, 2016 

4.2.4.6 House Ownership Status in Selected Wards of Mwanza City, Tanzania 

In urban areas like Mwanza City, owning the house may be among the indicators of 

being economically well-off.  Therefore, the study collected information on the 

percentage of people who stayed in their houses in the selected wards. The results of 

the study showed that the majority (75.9%) of the people in Isamilo ward stayed in 

their own houses as compared to 25% of the people in Kitangiri who stay in their 

house. The respondents who stayed in their own houses are presented as follows: 

Butimba (56.6%), Igoma (53.7%), Kirumba (64.7%), Mahina (52.2%), Mkuyuni 

(50%), Mbugani (55.8%), Nyakato (62.5%), and Pansiansi (46.5%).  
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4.2.4.7  Parents’ Level of Education in Selected Wards of Mwanza City, 

Tanzania 

As far as the diarrhoea in children is concerned, the parents‟ level of education has a 

significant impact on the well being of their children. Therefore, the study analysed 

the parents‟ level of education in selected wards as follows; in Butimba, about 

41.5% and 43.4% of mothers and fathers respectively had primary or lower level of 

education while 58.4% and 56.6% of fathers and mothers respectively had secondary 

or higher levels of education. About 38.8% and 24.1% of the fathers in Igoma and 

Isamilo respectively had primary or lower levels of education as compared to 28.4% 

and 48.3% of the mothers in Igoma and Isamilo respectively with the same level of 

education. The fathers with secondary or higher level of education constituted 61.2% 

in Igoma and 75.9% in Isamilo as compared to 71.6% and 51.7% of the mothers at 

Igoma and Isamilo respectively with the same level of education.   

About 47.1% and 33.3% of the fathers in Kirumba and Kitangiri respectively had 

primary or lower level of education while 20.6% and 37.5% of mothers in Kirumba 

and Kitangiri respectively had the same level of education. The majority (62.5%) 

and (74.6%) of the mothers in Kirumba and Kitangiri, had secondary or higher 

levels of education as compared to 52.9% and 66.7% of fathers in Kirumba Kitangiri 

respectively with the same level of education. 

The total of 52.2% and 58.3% of fathers in Mahina and Mkuyuni respectively had 

primary or lower level of education in comparison to 25.4% and 33.3 % of mothers 

in Mahina and Mkuyuni respectively with the same level of education. Furthermore, 

about 47.8% and 41.7% of fathers in Mahina and Mkuyuni respectively had 

secondary or higher levels of education against 74.6% and 66.7% of mothers in 
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Mahina and Mkuyuni respectively with the same level of education. The fathers 

with primary or lower levels of education in Mbugani, Nyakato and Pansiansi 

constituted 32.6%, 35.4% and 39.5% respectively while 44.4%, 45.8% and 39.5% of 

mothers at Mbugani, Nyakato and Pansiansi had the same level of education. About 

67.4%, 64.6%, and 60.5% of fathers Mbugani, Nyakato and Pansiansi respectively 

had secondary or higher levels of education as compared to 55.8%, 54.2% and 

60.5% of the mothers in Mbugani, Nyakato, and Pansiansi with the same level of 

education. 

4.2.4.8  The Number of Household Members in Selected Wards of Mwanza 

City, Tanzania 

The diarrhoea causing organisms can easily be spread from one person to another in 

overcrowded environment. In this study, the number of household members was 

categorized into less than three, and four or above members.  The number of average 

household members within the selected ward was determined and the results are 

showed as follow: about 79.2% and 68.7% of the households in Butimba and Igoma 

respectively had three or less members as compared to 20.8% and 31.3% of 

households in Butimba and Igoma respectively with four or above members. The 

total of 75.9%, 61.8% and 58.3% of the household in Isamilo, Kirumba, and 

Kitangiri respectively had three or less members while 24.1%, 38.2% and 41.7% of 

households in Isamilo, Kirumba, and Kitangiri respectively had four or above 

members. About 74.6% and 75% of households in Mahina and Mkuyuni 

respectively had three or less members as compared to 25.4% and 25% of 

households in Mahina and Mkuyuni respectively which had four or above members. 

The total of 55.8%, 60% and 55.8% of households in Mbugani, Nyakato and 
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Pansiansi Wards respectively had three or less members as compared to 44.2%, 40% 

and 44.2% of households in Mbugani, Nyakato and Pansiansi Wards respectively 

which had four or more household members.   

4.2.4.9  Main Modes of Feeding Children in Selected Wards of Mwanza City, 

Tanzania 

The mouth is the main door for diarrhoea causing organisms as the get into human 

during eating food or drinking fluids.  Therefore, the method of feeding the children 

has a great impact on their well being in relation to diarrhoeal disease. In unhygienic 

environment, the bottle, cup and spoon feeding increase the risk of diarrhoea to the 

child as compared to breast feeding. In this study, the main modes of feeding include 

bottle, cup and spoon feeding method were compared to breast feeding. The study 

findings revealed the main mode of feeding the children as follows: Butimba 

(43.4%), Igoma (49.3%), Isamilo (34.5%), Kirumba (41.2%), Kitangiri (29.2%), 

Mahina (34.3%), Mkuyuni (54.2%), Mbugani (32.6%), Nyakato (40.6%),  and 

Pansiansi (48.8%).  

The majority of mothers were reported to use breast feeding as their main method of 

feeding their children as follows: Butimba (56.6), Igoma (50.7), Isamilo (65.5%), 

Kirumba (58.8%), Kitangiri (70.8%), Mahina (65.7%), Mkuyuni (45.8%), Mbugani 

67.4%, Nyakato 59.4% and Pasiansi 51.2%. 

4.2.4.10 Behaviour of Washing Hands during Critical Time among Caregivers 

in Selected Wards of Mwanza City, Tanzania 

With respect to caregivers‟ behaviour of washing hands during critical time (i.e. 

before preparing food, before feeding the child, after toilet and after changing 
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child‟s napkins), those  who washed their hands with water before preparing food 

are presented as follow: Butimba (5.7%), Igoma (9%), Isamilo (13.8%), Kirumba 

(11.8%), and Kitangiri (8.3%) as well as Mahina (4.5%), Mkuyuni (8.3%), Mbugani 

(14%), Nyakato (6.3%) and Pansiansi (11.6%). 

The proportion of caregivers who were reported to wash their hands with soap and 

water before feeding their children is indicated as follows: Butimba (64.2%), Igoma 

(32.8%), Isamilo (51.7%), Kirumba (26.5%), Kitangiri (45.8%), Mahina (40.3%), 

Mkuyuni (29.2%), Mbugani (46.5%), Nyakato (53.1%) and Pansiansi (67.4%).   

 Furthermore, the percentage of caregivers who washed their hands with soap and 

water after toilet is presented as follows: Butimba (18.9%), Igoma (19.4%), Isamilo 

(27.6), Kirumba (26.5%), Kitangiri (12.5%), Mahina (19.4%), Mkuyuni (41.7%), 

Mbugani (11.6%), Nyakato (11.7%), and Pansiansi (30.2%). 

With regard to caregivers‟ behaviour of washing hands with soap and water after 

changing their child‟s napkins, the study findings are presented as follow: Butimba 

(84.9%), Igoma (58.2%), Isamilo (75.9%), Kirumba (23.5%), Kitangiri (83.3%), 

Mahina (67.2%), Mkuyuni (50%), Mbugani (67.4%), Nyakato (52.1%), and 

Pansiansi (58.1%).  

4.2.4.11 Availability of Water in Mwanza City throughout the Year in Mwanza 

City 

The overall study results show that 84.6% of the households in Mwanza City had 

access to domestic water throughout the year as compared to 15.4% of the 

households who did not have access to domestic water throughout the year. 

Moreover, 85.9% of households in unplanned settlement had access to domestic 
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water throughout the year while 80.4% in planned settlement who had access to 

domestic water throughout the year.  

4.2.4.12  Availability of Water throughout the Year in Selected Wards of 

Mwanza City, Tanzania 

As per study findings, the following information indicate the availability of water 

throughout the year in the relevant wards as follows: Butimba (37.7%), Igoma (9%), 

Isamilo (3.4%), Kirumba (2.9%), Kitangiri (62.5%) Mahina (11.9%), Mkuyuni 

(29.2%), Mbugani (2.3%), Nyakato (9.4%), and Pansiansi (14%) Ward. Moreover, 

71.3% of the households spent less than five minutes for collecting domestic water 

as compared to 19% and 9.8% of the households who spent 6 to 15 or above 15 

minutes respectively. Table 4.9 shows that (22.9%) of the families  in Kitangiri 

Ward spend over fifteen minutes for getting domestic water as compared to 2.1% of 

the families in Nyakato Ward. 
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Table 4. 9: Time spent by households for collecting water in selected Wards of 

Mwanza City (%) 

Time (Minutes) Less than 5 6-15 Above 15 

Ward 

Butimba 

Igoma 

Isamilo 

Kirumba 

Kitangiri 

Mahina 

Mkuyuni 

Nyakato 

Pasiansi 

 

56.4 

64.6 

75.5 

91.7 

45.8 

68.1 

64.6 

91.7 

77.3 

 

29 

20.8 

20.4 

2.1 

31.3 

21.3 

20.4 

6.3 

14.4 

 

14.6 

14.6 

4.1 

6.2 

22.9 

10.6 

15.0 

2.0 

8.3 

Source: Field Data, 2016 

4.2.4.13  Method of Treating Domestic Water within Selected Wards in 

Selected Wards of Mwanza City, Tanzania 

With regard to the households‟ treatment of drinking water, the methods were 

grouped into two groups namely the boiling and usage of chemical like chlorine 

tablets. With regard to the methods used for treating domestic water, the results of 

the study revealed that the wards were not treating domestic water before 

consumption as indicated below: Butimba (26.4%), Igoma (44.8%), Isamilo 

(24.1%), Kirumba (35.3%) and Kitangiri (29.2%).  On the other hand, the results of 

the study revealed that other wards were treating domestic water before consumption 

as indicated below:  Mahina (26.9%), Mkuyuni (54.2%), Mbugani (9.3%), Nyakato 

(12.5%), and Pansiansi (27.9%).  
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With regard to boiling method, the study findings revealed that the households 

boiled drinking water before consumption as follow:  Butimba (67.9%), Igoma 

(37.3%), Isamilo (44.8%), Kirumba (52.9%), Kitangiri (45.8%), Mahina (49.3%), 

Mkuyuni (29.2%), Mbugani (60.5%), Nyakato (63.5%), and Pansiansi (46.5%).  

The study findings revealed that the households treat their domestic water by 

chemical method as indicated below: Butimba (5.7%), Igoma (17.9%), Isamilo 

(31%), Kirumba (11.8%),  Kitangiri (25%), Mahina (23.9%), Mkuyuni (16.7%), 

Mbugani (30.2%) Nyakato (24%) and Pansiansi (25.6%).    

4.2.4.14 Number of Cups Used to Take Water from Shared Domestic Water 

Container in Selected Wards of Mwanza City, Tanzania 

With respect to the number of cups used to fetch water from a shared drinking water 

container, the study findings showed that households used only one cup to fetch 

water from drinking water container as indicated below: Butimba (32.1%), Igoma 

(26.9%), Isamilo (13.8%), Kirumba (5.9%), Kitangiri (33.3%), Mahina (11.9%), 

Mkuyuni (25%), Mbugani (9.3%), Nyakato (13.5%) and Pansiansi (18.6%).  

4.2.4.15  Quality of Domestic Water in Selected Wards of Mwanza City, 

Tanzania 

With regard to the quality of domestic water, 79% of the tested samples had good 

quality of water (conformed to WHO standards). The planned settlement had more 

samples (83%) of water which had good quality against (77.7%) of water in 

unplanned settlement. Moreover, 24.7% of them from unplanned low land 

settlement did not conform to the WHO standard as compared to 19.4% and 17% in 

unplanned mountainous and planned settlements respectively.  
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With regard to the quality of domestic water in selected wards (Table 4.9), it was 

revealed the tested samples had good quality as per WHO standards. The results are 

presented as follow:  Butimba (83%), Igoma (72%), Isamilo (79%), Kirumba (62%), 

Kitangiri (70%),  Mahina (80%), Mkuyuni (75%), Mbugani (76%), Nyakato (94%), 

and Pasiansi (65.7%). 

4.3 Prevalence of Diarrhoea among Children between 6 and 59 Months of Age 

in Mwanza City, Tanzania (N=480) 

The overall reported prevalence of childhood diarrhoea in this study was 98 

(20.4%). The prevalence of diarrhoea was higher among female children 55 (56.1%) 

as compared to male children 43 (43.9%).   

With regard to the colour of stool in relation to diarrhoeal diseases, bloody stained 

and mucoid stool is commonly seen in the infection of the gut (AMREF, 2007). The 

results on the colour of stool show that 29.5% of the diarrhoea cases passed mucoid 

stool, 28.5% of the diarrhoea cases had rice water, 19.3% of the diarrhoea cases had 

stool with normal colour, 18.3% of the diarrhoea cases had greenish stool, 4.4% of 

the diarrhoea cases indicated bloody stool, and 2.3% of the caregivers reported 

visible worms in their children‟s stool.  Other caregivers reported the features 

accompanied with diarrhoea as follow:  almost 10.6% of the diarrhoea cases 

reported abdominal pains (excessive crying in younger children) while 16.3% of all 

cases had fever. The straining on defecation and anal itching were reported by 4% 

and 4.4% cases respectively.  
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4.3.1 Prevalence of Diarrhoea in Selected Wards of Mwanza City, Tanzania 

The prevalence of diarrhoea among children between 6 and 59 months of age in 

selected wards of Mwanza City showed that Igoma is the most affected ward with 

the prevalence of 18.4%, while Nyakato is least affected with 4.1% of the 

prevalence of diarrhoea. The prevalence of diarrhoea in other wards was as follows: 

Pasiansi (15.3%), Mahina (13.3%), Kirumba (12.2%), Butimba (9.2%), Mbugani 

(8.2%), Kitangiri (7.1%), Isamilo (6.1%) and Mkuyuni (6.1%).  

4.4 Association between Settlement Types and Prevalence of Diarrhoea among 

Children between 6 and 59 Months of Age in Mwanza City, Tanzania 

With regard to the relationship between the main settlement types (unplanned and 

planned settlements) and prevalence of diarrhoea, the descriptive statistics show 

higher prevalence of diarrhoea (37.5%) in unplanned settlements against (14.7%) 

prevalence of diarrhoea in planned settlements. Moreover, the comparison of the 

prevalence of diarrhoea for three types of settlement (unplanned mountainous, 

unplanned low land and planned settlement) in Mwanza City  showed that 

unplanned low land has higher prevalence of diarrhoea (53.3%), followed by 

unplanned mountainous settlement (16.7%) while planned settlement had the lowest 

prevalence of diarrhoea (14.7%). Table 4.10 shows the association between the 

types of settlement and prevalence of diarrhoea in Mwanza City. 
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Table 4. 10: Association between Settlement Types and Prevalence of 

Diarrhoea in Children between 6 and 59 Months of age in 

Mwanza City, Tanzania  

Settlement-type               OR      95% C.I           AOR    95% C.I   

                                                           P-value                         P-value 

Unplanned   - Yes 3.475      2.171, 5.562   0.001      2.957     1.824, 4.853   0.001 

                        No ref 

 Source: Field Data, 2016                        

 

4.5 Caregivers’ Behavioural Risk Factors Associated With Diarrhoea among 

Children between 6 and 59 Months of Age in Mwanza City, Tanzania 

In determining the association between caregivers‟ behavioural risk factors 

associated with diarrhoea among children between 6 and 59 months of age, eleven 

behavioural risk factors were analysed. The referred factors were listed as follow: (i) 

the caregivers‟ behaviour of washing hands always before preparing food for two 

weeks prior to the study, (ii) the caregivers‟ behaviour of washing hands with soap 

and water always before preparing food, (iii) the caregivers‟ behaviour of washing 

hands with water always before feeding their children, and  (iv) the caregivers 

behaviour of washing hands always with soap and water before feeding their 

children, (v) the caregivers‟ behaviour of washing hands with soap and water always 

after changing children‟s napkins.  

Other behavioural risk factors that were analysed include: (vi) caregivers‟ behaviour 

of washing hands of children always before eating food, (vii) the caregivers‟ 

behaviour of washing hands of children with soap and water always before eating 

food, and (xiii) the caregivers‟ behaviour of washing hands of children always after 

toilet(ix) the caregivers‟ behaviour of washing hands of their children with soap and 
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water always after toilet, (x) the number of cups used for taking water from shared 

drinking water container at home as well as (xi) the age of children. 

Table 4.11 shows the Pearson chi square analysis (χ
2
) of caregivers‟ behavioural risk 

factors related with the childhood diarrhoea in Mwanza City.  The caregivers‟ 

behavioural risk factors which were significantly related with diarrhoea in children 

included: the behaviour of caregivers, washing hands before preparing food 

(p<0.001), washing hands with soap and water before feeding her child (p<0.001), 

washing hands after toilet (p<0.004), and washing hands after changing child‟s 

napkins (p<0.006). Moreover, washing hands of a child before taking food 

(p<0.014), washing hands of a child with soap and water before taking food 

(p<0.001), washing hands after toilet (p<0.016), and number of the cups used for 

fetching water from a shared drinking water container (p<0.008) were found to be 

significantly related with childhood diarrhoea. 

 With regard to the relationship between the behaviour of washing hands during 

critical time and diarrhoea, 61% were diarrhoea cases whose caregivers did not wash 

hands before preparing food. Moreover, the caregivers‟ behaviours of not washing 

hands with soap and water after toilet (31.5%), the caregivers‟ behaviours of 

washing hands with soap and water before feeding the child (28.2%), and the 

caregivers‟ behaviours of washing hands with soap and water after changing child‟s 

napkins (24.4%) were significantly statistically related with childhood diarrhoea. 

Furthermore, the caregivers‟ behaviour of not washing the hands of their children 

before eating food (23.9%), the caregivers‟ behaviour of washing hands with soap 

and water before consuming food (24.8%), the caregivers‟ behaviour of washing 
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hands with soap and water after toilet (23.9%), and using any cup for taking water 

from a shared drinking water container (30.7%) were found to be significantly 

statistically related with the childhood diarrhoea 
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Table 4. 11: Caregivers’ behavioural risk factors related with diarrhoea in children between 6 to 59 months of age in Mwanza City, in 

Tanzania (χ
2
) (N= 480) 

           Diarrhoea cases Yes  Diarrhoea cases No 

Variable             Category    N % N %   χ
2  

P-value 

Washing hands before preparing food           45.38  0.000 

Yes  73 16.6 366 83.4     

No  25 61 16 39 

Washing hands of the child before eating food          6.09  0.014 

          Yes  72 23.9 229 76.1     

No  26 14.5 153 85.5 

Washing hands of the child with soap & water before eating        10.14  0.000 

Yes  22 12.6 152 87.4     

No  76 24.8 230 75.2 

Washing hands with soap and water before feeding the child        20.46  0.000 

Yes  26 11.6 199 88.4     

No  72 28.2 183 71.8 

Caregiver washing hands with soap & water after toilet         8.20  0.004 

Yes  70 17.9 321 82.1     

No  28 31.5 61 68.5 
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Washing hands of the child with soap & water after toilet         5.83  0.016 

Yes  27 14.8 156 85.2     

No  71 23.9 226 76.1 

Washing hands with soap after changing child‟s napkins         7.50  0.006 

Yes  26 14.1 159 85.9     

No  72 24.4 223 75.6 

One cup for taking drinking water from its container          6.98  0.008 

          Yes  71 18.5 321 81.9 

          No  27 30.7 61 69.3 

Source: Field Data, 2016    
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Table 4.12 presents the crude odds ratio (OR) for factors associated with childhood 

diarrhoea in Mwanza City. The bivariate analysis results showed that the factors 

which were significantly statistically associated with childhood diarrhoea were the 

caregivers‟ behaviours of washing hands with soap and water after toilet 

(OR=0.475, CI: 0.283, 0.796), and caregivers‟ behaviours of washing hands before 

preparing food (OR= 0.128, CI: 0.065, 0.251). Other factors which were 

significantly statistically associated with the childhood diarrhoea were the 

caregivers‟ behaviours of washing hands of children before taking food (OR=0.540, 

p<0.014), the caregivers‟ behaviours of washing hands of children with soap and 

water before consuming food (OR=0.438, CI: 0.261, 0.734), and the caregivers‟ 

behaviours of  washing hands of children with soap and water after toilet (OR= 

0.551, CI: 0.338, 0.897). 

 Moreover, the caregivers‟ behaviours of washing hands with soap and water after 

changing the child‟s napkin (OR= 0.506, CI: 0.310, 0.289), and using only one cup 

for taking water from a shared drinking water container (OR= 0.500, CI: 0.297, 

0.841) were found to be significantly statistically associated with childhood 

diarrhoea. 

 The odds of diarrhoea among the children between 6 and 59 months of age was low 

(OR= 0.500, p< 0.009) in the household where only one cup was used  for taking 

water from a shared drinking water container as compared to their counterparts from 

the households which used different cups.  Other caregivers diarrhoea protective 

behaviours included: the caregivers‟ behaviour of washing hands before preparing 

food (OR=0.128, p<0.001), the caregivers‟ behaviour of washing hands with soap 
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and water after toilet (OR=0.475, p<0.005), and after changing child‟s napkins 

(OR=0.506, p<0.007).  

Moreover, the caregivers‟ behaviour of washing hands of children with soap before 

taking food (OR=0.431, p<0.002), and the caregivers‟ behaviour of washing hands 

of the child with soap and water after toilet (OR=0.551, p<0.007) were significantly 

associated with the low prevalence of diarrhoea among children between 6 and 59 

months of age.
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Table 4. 12: Bivariate analysis results of caregivers’ behavioural risk factors associated with diarrhoea in Mwanza City (N=480) 

             95%   C.I  for  OR    

Variable      Category  OR   Lower   Upper   P-value  

Washing hands before prep- food   Yes   0.128  0.065   0.251  0.001  

       No ref 

Washing hands with soap before     Yes   0.438  0.261   0.734  0.002  

 eating      No ref 

Washing hands with soap after toilet   Yes   0.475  0.283   0.796  0.005  

       No ref 

Washing hands of the child     Yes   0.551  0.338   0.897  0.017  

 with soap after toilet    No ref 

Washing hands with soap                  Yes   0.506  0.310   0.289  0.007 

 after changing child‟s napkins  No ref 

Only one cup      Yes   0.500  0.297   0.841  0.009  

       No ref 

Source: Field Data, 2016 
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Table 4.13 shows the results of the binary logistic regressions results for the 

caregivers‟ behavioural risk factors associated with the prevalence of childhood 

diarrhoea. After controlling the confounders like the house ownership, number of 

rooms, and number of household members, the caregivers‟ behavioural risk factors 

which remained significantly statistically associated with childhood diarrhoea 

included washing hands before preparing food (AOR= 0.193, CI: 0.090, 0.413), and 

washing hands with soap and water after changing child‟s napkins (AOR=0.544, CI: 

0.308, 0.960). Other caregivers‟ behavioural risk factors which were found to be 

significantly statistically associated with the childhood diarrhoea include the 

behaviours of  washing hands of children with soap and water before taking food 

(AOR=0.419, CI: 0.232, 0.758), and after toilet (AOR= 0.447, CI: 0.253, 0.791).  

The caregivers‟ behavioural risk factors which were found not significantly 

statistically associated with the childhood diarrhoea include the behaviour of 

washing hands with soap and water after toilet as well as using one cup only for 

taking water from the drinking water container.  

The caregivers behaviours of washing hands before preparing food (AOR=0.193, 

p<0.001), the caregivers‟ behaviours of washing hands after changing the child‟s 

napkins (AOR=0.544, p<0.036), the caregivers behaviours of washing hands of the 

child with soap and water before taking food (AOR= 0.419, p<0.004), and the 

caregivers‟ behaviours of washing hands after toilet (0.447, p<0.006) were 

protective against the childhood diarrhoea. 
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Table 4. 13: Binary Logistic Regression of Caregivers’ Behavioural Risk Factors Associated with Diarrhoea in Children between 6 and 

59 months of age  in Mwanza City, in Tanzania (N=480) 

            95%  C.I  for   AOR  

Variable      Category  AOR  Lower    Upper  P-value 

Washing hands before preparation of food  Yes   0.193  0.090   0.413   0.001 

       No  ref 

Washing hands with soap after toilet   Yes   0.637  0.342   1.186   0.155 

       No  ref 

Washing hands with soap after changing napkins Yes   0.544  0.308   0.960   0.036 

       No  ref 

Washing hands with soap before eating  Yes   0.419  0.232   0.758   0.004 

       No  ref 

Washing hands with soap after toilet   Yes   0.447  0.253   0.791   0.006 

       No  ref 

Only one cup       Yes   0.963  0.509   1.821   0.908  

       No   ref 

Source: Field data, 2016
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4.6 Environmental Risk Factors Associated With Diarrhoea in Children 

between 6 To 59 Months of Age in Mwanza City 

In determining the association between environmental risk factors associated with 

diarrhoea in children between 6 to 59 months of age, twelve variables which include 

(i) settlement type, (ii) owning house, (iii) type of house (temporary or permanent 

house), (iv) type of house floor (temporary or permanent house floor), (v) number of 

household rooms, and (vi) source of domestic water were analysed. Furthermore, the 

quality of domestic water was determined through testing the level of E. coli count 

from the samples of domestic water. 

Other environmental risk factors which were analysed include (vii) availability of 

water throughout the year,  (viii) average monthly household  income, (ix) fathers‟ 

level of education, (x) mothers‟ level of education (xi) mothers‟ employment status, 

(xii) type of household sanitation facility (pit latrine or flush toilet), and (xii) 

cleanliness of household surroundings. 

 The Pearson chi square analysis results showed that the environmental risk factors 

were significantly statistically related with the prevalence of diarrhoea among the 

children between 6 and 59 months of age (see Table 4.14). The referred factors 

include the settlement type (p<0.000), number of household rooms (p<0.010), type 

of house floor (p<0.006), average monthly household income (p<0.000), use of pit 

latrine (p<0.000), and cleanliness of household surroundings (p< 0.017).  

The environmental risk factors which were found not to have a significant statistical 

relationship with the prevalence of diarrhoea among children between 6 and 59 

months of age include the fathers‟ level of education, mothers‟ level of education, 

source of domestic water, and availability of water throughout the year. 
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Table 4. 14:  Environmental risk  factors related with diarrhoea among children between 6 to 59 months of age in Mwanza City, in 

Tanzania (χ
2
)/ N= 480 

           Diarrhoea cases Yes  Diarrhoea cases No 

Variable             Category    N % N %   χ
2  

P-value 

Type of settlement              28.73  0.000 

Unplanned 45 37.5 75 62.5     

Planned 53 14.7 307 85.3  

Three or less household rooms            6.71  0.010 

Yes   80 23.5 261 76.5     

No  18 12.9 121 87.1 

Temporary house floor             7.63  0.006 

          Yes  61 25.5 178 74.5    

          No  37 15.5 204 84.5 

Monthly income less than 171,000            12.59  0.000 

      Yes  58 27.9 150 72.1     

No  40 14.7 232 85.3 

Pit latrine               13.41  0.000 

          Yes  54 23.9 172 76.1 

          No  44 17.3 210 82.7 
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Clean surroundings              5.71  0.017 

          Yes  84 19.1 356 80.9 

          No  14 35 26 65 

Source of domestic water             0.37  0.365 

          Yes  93 20.7 356 79.3 

          No  5 16.1 26 83.9 

Availability of water throughout a year           1.66  0.127 

          Yes  87 21.4 319 78.6 

          No  11 14.9 63 85.1 

Primary or less level of education (father)       Yes  33 18.6 144 81.4 1.03  0.184 

          No  65 21.5 238 78.5  

Primary or less level of education (mother)           0.54  0.269 

          Yes  33 18.6 144 81.4 

          No  65 21.5 238 78.5     

Source: Field Data, 2016    
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Table 4.15 presents the crude odds ratio (OR) for environmental risk factors 

associated with the childhood diarrhoea in Mwanza City.  The bivariate analysis 

results showed that environmental risk factors which are associated with the 

childhood diarrhoea were unplanned settlement, (OR= 3.475, CI: 2.171, 5.565), type 

of house floor, (OR= 0.529, CI: 0.336, 0.834), average household monthly income, 

(OR= 0.446, CI: 0.284, 0.701), and cleanliness of house surroundings, (OR= 0.438, 

CI: 0.219, 0.875). The environmental factors which had no association with 

diarrhoea among children between 6 and 59 months of age include the use of pit 

latrine, number of rooms,  source of domestic water, availability of domestic water, 

and parents‟ level of education. 

The odd of the childhood diarrhoea was up to 3.4 (OR=3.475, p<0.001) among the 

children staying in unplanned settlement as compared to the planned settlement. 

Moreover, the children staying in the houses with temporary floor (OR=0.529, 

p<0.006), monthly income less than 170,000Tsh (OR=0.446, p<0.001), and clean 

household surroundings (OR=0.438, p<0.019) had low prevalence of diarrhoea.  
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Table 4. 15: Bivariate analysis results of environmental risk factors associated with diarrhoea in children between 6 and 59 months of age 

in Mwanza City, Tanzania 

             95%   C.I  for  OR    

Variable      Category  OR   Lower   Upper   P-value  

Unplanned settlement     Yes   3.475  2.171   5.565  0.001  

       No ref 

Temporary house floor    Yes   0.529  0.336   0.834  0.006  

       No ref 

Monthly income ≤ 170,00Tsh    Yes   0.446  0.284   0.701  0.001  

       No ref 

Clean house surroundings    Yes   0.438  0.219   0.875  0.019  

       No ref 

Pit latrine      Yes   1.549  0.926   2.589  0.095 

       No ref 

Piped water source     Yes ref 

       No   1.358  0.508   3.634  0.542  

Availability of water throughout a year  Yes  ref   

       No   1.562  0.789   3.092  0.201 

Source: Field Data, 2016  
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Table 4.16 show the results of the binary logistic regression for environmental risk 

factors associated with diarrhoea among children between 6 and 59 months of age in 

Mwanza City, Tanzania. After controlling the confounders like source of domestic 

water, availability of domestic water throughout the year, number of household 

rooms, the factors which remained significantly statistically associated with the 

prevalence of diarrhoea among the children between 6 and 59 months of age in 

Mwanza City were unplanned settlement (AOR=2.957, CI: 1.824, 4.853), use of pit 

latrine (AOR= 1.827, CI: 1.101, 3.031), fathers‟ level of education (AOR 1.781, CI: 

1.049, 3.024), temporary house floor (AOR=0.617, CI: 0.385, 0.988), and average 

monthly household income (AOR= 0.485, CI: 0.294, 0.800). The environmental risk 

factors which were found not to have a significant statistical association with the 

prevalence of diarrhoea among children between 6 and 59 months of age in Mwanza 

City were the source of domestic water, availability of domestic water, mothers‟ 

level of education, and three or less number of household rooms.  

The children who stayed in unplanned settlement had the higher chances of suffering 

from diarrhoea (AOR 2.957, p<0.001) as compared to those residing in planned 

settlement.  Moreover, the children whose fathers had primary or lower level of 

education and who belong to families which use pit latrines had the higher chances 

of suffering from diarrhoea (AOR= 1.781, p <0.033) and (AOR= 1.827, p<0.020) 

respectively. Furthermore, the temporary house floor and monthly income less than 

170,000Tsh (AOR=0.617, p<0.045) and (AOR=0.485, p<0.005) respectively were 

protective of diarrhoea in children. 
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Table 4. 16: Binary logistic regression of environmental risk factors associated with diarrhoea in children between 6 and 59 months of 

age in Mwanza City, Tanzania 

            95%  C. I  for  AOR 

Variable     Category  AOR   Lower   Upper   P-value 

Unplanned settlement    Yes   2.957   1.824   4.853   0.001 

No ref 

Use of pit latrine    Yes   1.827   1.101   3.031   0.020 

      No ref 

Primary or lower level of education (father) Yes   1.781   1.049   3.024   0.033 

      No ref 

Temporary house floor   Yes   0.617   0.385   0.988   0.045 

      No ref 

Monthly income ≤170,000 Tsh  Yes   0.485   0.294   0.800   0.005 

      No ref 

 Source: Field Data, 2016 
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4.6.1 Quality of Domestic Water Samples in Selected Wards of Mwanza city, 

Tanzania 

The domestic water has a significant role in evaluating the environmental risk 

factors associated with the prevalence of diarrhoea disease. The faecal contaminated 

domestic water acts as the media for spreading the diarrhoea causing pathogens. In 

this study, the quality of domestic water was determined by testing the number of E. 

coli and comparing it with WHO standard. 

The WHO has five classification of the quality of domestic water (safe domestic 

water as per WHO standard, domestic water with a low risk, intermediate risk, high 

risk and very high risk) basing on E.coli count (WHO, 1997). The domestic water 

with zero E. coli count is termed as safe water while domestic water with E. coli 

count between; 1 and 10 (low risk), 11and 100 (intermediate risk), 101 and1000 

(high risk), and above 1000 (very high risk) (WHO, 1997).   

The results of domestic water quality testing showed that 379 (79%)  out of 480  

tested domestic water samples were free from E. coli bacteria, 19.8% of the tested 

water samples were domestic water with intermediate risk, while 0.8% and 0.4% 

were domestic water with a low risk and high risk respectively. With regard to 

quality of water in unplanned settlement, 77.7% of the domestic water was free from 

bacterial contamination, 0.9% of the domestic water had bacteria between 1 and 10 

(low risk), 16.8% of the domestic water had bacteria between 11and 100 per 100 

millilitres (intermediate risk), and 0.5% of the domestic water had bacteria between 

101 and 1000 (high risk). In planned settlement, 86.6% of the domestic water 

samples were free from E. coli bacteria, 1.8% of the domestic water had bacteria 

between 1 and 10 (low risk), 11.6% of the domestic water had between 11 and 100 

(intermediate risk).  



104 

With regard to the quality of domestic water and prevalence of diarrhoea, 99% of 

diarrhoea cases belonged to households with domestic water (E. coli contaminated 

domestic water) which did not meet the WHO standards. The status of quality of 

domestic water samples in selected wards of Mwanza City showed that 38% of 

water samples from Kirumba ward had E. coli count above WHO standards (did not 

conform to the WHO standards) as compared to 6% of water samples from Nyakato 

(Table 4.17).  

Table 4. 17: Status of quality of Domestic water samples in selected Wards  

                            Zero E .coli count per 100 Millilitre of Water Sample 

Ward    Yes  %  No  % 

Butimba   40  83  8  17 

Igoma    42  72  16  28 

Isamilo   19  79  5  21 

Kirumba   18  62  11  38 

Kitangiri   37  70  16  30 

Mahina   50  86.6  12  14.6 

Mkuyuni   36  75  12  25 

Mbugani   29  76  9  24 

Nyakato   77  94  5  6 

Pasiansi   25  65.7  13  34.  

Source: Field Data, 2016 

4.6.2 The Scope of Factors Associated with Childhood Diarrhoea in Selected 

Wards of Mwanza City 

Table 4.18 shows the scope of factors which contributed to the childhood diarrhoea 

in selected wards of Mwanza City. Unplanned settlement contributed to 19% and 

14% of the subjects within Nyakato and Igoma Ward respectively as compared to 

4.9% of the subjects in Kitangiri and Mkuyuni Wards. The behaviour of washing 

hands before preparing food was given priority by few caregivers in all selected 
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wards. Mbugani was the leading ward with many mothers who washed their hands 

before preparing food (14%) as compared to 4.5% of the mothers who washed their 

hands before preparing food in Mahina Ward. However, more mothers were 

reported to wash their hands with soap after changing the child‟s napkins. The 

majority (84.9%) of the mothers in Butimba were reported to wash their hands with 

soap and water after changing the child‟s napkins as compared to 50% of the 

mothers in Mkuyuni. With regard to the behaviours of washing the child‟s hands 

with soap and water before taking food and after toilet, 81.4% of the mothers 

residing in Pasiansi and 87.5% of the mothers residing in Mkuyuni washed their 

hands before consuming food and after toilet. On the contrary, 41.7% and 50% of 

the children from Mkuyuni and Kirumba respectively reported not to wash hands 

with soap after toilet.       
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Table 4. 18: Percentage of factors associated with diarrhoea within selected wards of Mwanza City, Tanzania 

                                                                                                Selected Wards 

Variable                                   Butimba    Igoma     Isamilo    Kirumba    Kitangiri    Mahina    Mkuyuni    Mbugani    Nyakato    Pasiansi 

Unplanned settlement - (Yes)  10.9    14.1        6   7.1      4.9  14.7     4.9  9     19  9  

Caregiver washes hands before 5.7    9       13.8 11.8       8.3  4.5      8.3  14      6.3  11.6 

Preparing food- (Yes) 

Caregiver washes hands with   84.9     58.2        75.9 23.5       83.3 67.2       50  67.4        52.1 58.1  

soap after changing the child‟s napkins - (Yes) 

Child washes hands with soap  62.3      77.6         51.7  50       58.3 61.2       87.5 65.1         54.1 55.8        

after toilet - (Yes) 

Child washes hands with soap  64.2      59.7 75.9 55.9        54.2 58.2         41.7 72.1  65.6 81.4 

Before eating food - (Yes) 

Source: Field Data, 2016 
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4.7 Relationship between Type of Settlement and Caregiver’s  Behavioural 

Risk Factors for Diarrhoea among Children between 6 to 59 Months of Age 

in Mwanza City, Tanzania (N=480) 

Before determining the relationship between the type of settlement and caregivers‟ 

behavioural risk factors for childhood diarrhoea, the caregivers‟ behavioural risk 

factors for childhood diarrhoea were stratified into high and low caregivers‟ 

behavioural risk factors.  Table 4.19 presents the relationship between the type of 

settlement and caregivers‟ behavioural risk factors for the childhood diarrhoea (χ
2
).  

The results indicated that the settlement type had no significant statistical 

relationship with neither high nor low caregivers‟ behavioural risk factors for 

diarrhoea in children between 6 and 59 months of age (P<0.870).  

The factors which were significantly statistically related with the childhood 

diarrhoea include the father‟s level of education (p<0.008), mother‟s level of 

education (p< 0.038), being biological parent (p<0.001), and parent staying together 

(p<0.001). Other factors which were found to be significantly related with the 

caregivers‟ behavioural risk factors included the child‟s age between 48 to 59 

months (p<0.009), 36 to 47 months (p< 0.002), 12 to 23 (p<0.015), 6 to 11 months 

of age (p< 0.003), using bottle, cup and spoon for feeding the child (p<0.001), and 

pit latrine (p< 0.001).  

The factors which were significantly related with the high caregivers‟ behavioural 

risk factors for childhood diarrhoea included the primary or lower level of education 

of the father (48%) against (35.7%)(p< 0.008), child‟s age between 48-59 (21.1%) 

against (15.1%) (p< 0.009) and 36- 47 (24%) as compared to (12.8%) (p<0.002) as 

well as using pit latrine (40.6%) as compared to (26.4%) (p< 0.000). The factors 

which are significantly related with low caregivers‟ risk behaviour for childhood 
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diarrhoea include primary or lower level of education of the mother‟s (40.3%) 

against (30.9%) (p<0.038), being a biological parent (88.5%) against (75.4%) 

(p<0.000), and parents staying together (84.6%) as compared to (69.1%) (p< 0000). 

Furthermore, other factors found to be significantly related with the low caregivers‟ 

behavioural risk factors for childhood diarrhoea include the child‟s age between; 12 

- 23 months of age (27.5%) as compared to (17.7%) (p<0.0015), 6 - 11 months 

(25.9%) against (14.3%)  (p<0.003) as well as spoon feeding (51.5%) against 

(22.9%) (p<0.000). 
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Table 4. 19: Relationship between settlement types and caregivers’ behavioural risk factors for diarrhoea in children between 6 and 59 

months of age in Mwanza City, in Tanzania  (χ
2
) (N= 480) 

           Care givers low      Care givers high      

Variable     Category   risk behaviour   %  risk behaviour  %   χ
2 
 P-value 

Diarrhoea in the past 14 days   Yes  59    19.3  39  22.3  0.59 0.442  

      No  246   80.7  136  77.7 

Unplanned settlement    Yes  228   74.8  132  75.4  0.02 0.870 

      No  77   25.2  43  24.6 

3 rooms  or less    Yes  213   69.8  128  73.1  0.59 0.442 

      No  93   30.2  47  26.9 

Clean surroundings     Yes  25   8.2  15  8.6  0.02 0.886 

No  280   91.8  160  91.4 

Spoon feeding     Yes  157   79.6  40  22.9  37.63 0.000 

No  40   20.4  135  77.1 

 House ownership    Yes  175   57.4  92  52.6  1.04 0.308 

No  130   42.6  83  47.3 

Income ≤ 170,000 Tsh   Yes  136   44.6  72  41.1  0.53 0.463 

No  169   55.4  103  58.9 
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Primary education or less (father)  Yes  109   35.7  84  48  6.95 0.008 

No  196   64.3  91  52 

Primary education or less (mother)  Yes  123   40.3  54  30.9  4.28 0.038 

No  182   59.7  121  69.1 

Biological parent    Yes  270   88.5  132  75.4  14.01 0.000 

No  35   11.5  43  24.6 

Parents staying together   Yes  256   84.6  121  69.1  15.97 0.000 

No  47   15.4  54  30.9 

Pit latrine     Yes  75   24.6  71  40.6  13.41 0.000 

No  230   68.9  104  59.4 

48-59 months of age    Yes  46   15.1  37  21.1  2.85 0.009 

      No  259   84.9  138  78.9 

36-47 months of age    Yes  39   12.8  42  24  9.96 0.002 

      No  266   87.2  133  76 

24-35 months of age    Yes  57   18.9  40  22.9  1.19 0.274 

      No  248   81.3  135  77.1 

12-23 months of age    Yes  84   27.5  31  17.7  5.89 0.015 

      No  221   72.5  144  82.3  

6-11 months of age    Yes  79   25.9  25  14.3  8.84 0.003 

      No  226   74.1  150  85.7 

Source: Field Data, 2016 

22222016 
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The bivariate logistic regression results (Table 4.20) showed that the type of 

settlement had no significant statistical association with either high or low 

caregivers‟ risk behaviours for the diarrhoea in children between 6 to 59 months of 

age (p< 0.870). The factors which were significantly statistically associated with the 

caregivers‟ risk behaviours for the childhood diarrhoea included the primary or 

lower level of education of the father (OR=1.669, CI: 1.138, 2.422), mothers‟ level 

of education (OR=0.660, CI: 0.445, 0.979), guardian type (OR=0.398, CI: 0.243, 

0.651), and parents staying together (OR=0.408, CI: 0.261, 0.683). Moreover, spoon 

feeding (OR=0.273, CI: 0.184, 0.424), and pit latrine (OR=2.094, CI: 1.405, 3.119) 

were found to be significantly associated with the caregivers‟ risk behavioural for 

the childhood diarrhoea. 

 The caregivers‟ behavioural risk factors for the childhood diarrhoea was higher 1.6 

(OR=1.669, p<0.009) in children whose fathers‟ level of education was primary 

school or less, up to 2.1 (OR= 2.154, p<0.002) among children between 36 to 47 

months and 2 (OR= 2.094, p<0.001) among the households using pit latrine. 

However, the caregivers‟ behavioural risk factor was significantly low (OR= 0.660, 

p<0.039) among the households whose mother‟s level of education was primary 

school or less, biological parents (OR=0.398, p<0.001), parents staying together 

(OR=0.408, p<0.001), child‟s age between 6 to 11 months (OR=0.477, p<0.003), 12 

to 23 months (OR=0.566, p<0.016), and spoon feeding (OR= 0.273, p< 0.001).  
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Table 4. 20: Bivariate logistic regression of relationship between settlement type and caregivers’ risk behaviours for diarrhoea in 

children between 6 and 59 months of age  Mwanza City, Tanzania (N=480)  

            95% C.I  for  OR 

Variables     Category  OR*      Lower   Upper   P-value 

Primary education or less (father)  Yes   1.669   1.138   2.422   0.009 

      No ref 

Primary education or less (mother)  Yes   0.660   0.445   0.979   0.039 

      No ref 

Biological parent    Yes   0.398   0.243   0.651   0.000 

      No ref 

Parents staying together   Yes   0.408   0.261   0.638   0.000 

      No ref 

Pit latrine     Yes   2.094   1.405   3.119   0.000 

      No ref 

Spoon feeding     Yes   0.273   0.184   0.424   0.000 

      No ref 

      No ref 

Unplanned settlement    Yes   1.037   0.674   1.594   0.870 

      No ref 

Source: Filed Data, 2016 
* Before adjusting for parents’ level of education, guardian type, parents staying together, use of pit latrine, spoon feeding and settlement type
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Table 4.21 shows the results of the binary logistic regression analysis. After 

controlling the confounders, the factors which remained to be significantly 

statistically associated with the caregivers‟ risk behaviours for the childhood 

diarrhoea include the guardian type (AOR=0.318, CI: 0.151, 0.771), household‟s 

type of toilet (AOR= 3.244, CI: 1.492, 3.683), and child‟s feeding mode 

(AOR=0.251, CI: 0.132, 0.476).   

However, the type of settlement, father‟s and mother‟s level of education, and parent 

staying together have no significant statistical association with the caregivers‟ risk 

behaviour for the diarrhoea among the children between 6 and 59 months of age in 

Mwanza City.  

Using the pit latrine increased more than 3 times the odd of the caregivers‟ risk 

behaviour for the childhood diarrhoea (AOR=3.683, p<0.003) as compared to other 

types of toilets. Being biological parents reduced the caregivers‟ risk behaviour for 

the childhood diarrhoea irrespective of other factors (AOR= 0.318, p< 0.001).  The 

bottle, cup and spoon feeding reduced the odds of the caregivers‟ risk behaviour for 

the childhood diarrhoea (AOR=0.251, p<0.001) as compared with hand feeding.  
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Table 4. 21:  Binary logistic regression of association between settlement type and caregivers’ risk behaviours for diarrhoea in Mwanza 

City, Tanzania (N=480) 

             95% C.I for AOR 

Variable     Category   AOR*   Lower  Upper   P-value 

Primary education or less (father)  Yes    1.451   0.926  1.272   0.104 

      No ref 

Primary education or less (mother)  Yes    0.638   0.389  1.046   0.075 

      No ref 

Biological parent    Yes    0.318   0.151  0.771   0.003 

      No ref 

Parents staying together   Yes    0.644   0.339  1.226   0.180 

      No ref 

Pit latrine     Yes    3.244   1.492  3.683   0.000 

      No ref 

Spoon feeding     Yes    0.251   0.132  0.476   0.000 

      No ref 

Type of settlement    Yes    1.052   0.651  1.700   0.837 

      No ref 

Source: Field Data, 2016 

* After adjusting for parents’ level of education, type of guardian, parents staying together, use of pit latrine, spoon feeding and settlement type 
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4.8 The Association between Types of Settlement and Environmental Risk 

Factors for Diarrhoea among Children between 6 to 59 Months of Age in 

Mwanza City, Tanzania (N=480) 

4.8.1 Overview 

In Mwanza City, 100% of the households had sanitation facilities (toilet or latrine), 

many of them (47.1%) being flush toilets connected to a pit and only (5%) being 

flush toilet connected to sewer system. Out of the 480 surveyed households, (91.7%) 

of them had clean surroundings, (21%) of the surveyed households had clogged 

drainage around them, and 85.2% of the surveyed households had garbage dump. 

The majority (93.5%) of the surveyed households  had an access to piped water and 

6.5% households used domestic water from other sources.  

4.8.2 Relationship between Type of Settlement and Environmental Risk 

Factors for Childhood Diarrhoea in Mwanza City, Tanzania (N=480) 

Table 4.22 indicates that type of settlement and house ownership had no relationship 

with the environmental risk factors for the childhood diarrhoea. The environmental 

risk factors which were significantly related with the childhood diarrhoea included 

the household monthly income (p<0.000), source of domestic water (p<0.012), 

availability of water throughout the year (p<0.000), father‟s level of education 

(p<0.000), mother‟s level of education (p<0.000), and mother‟s employment status 

(p<0.000).  

The environmental risk factors associated with the childhood diarrhoea were 

classified as high and low environmental risk factors. Those significantly 

statistically related with the environmental high risk include the monthly income 

above 170,000 Tsh per months (55.8%), secondary or higher level of education of 
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the father and mother (55.7%) and 61.6% respectively, and employment of mothers 

(62.8%). 

Moreover, the factors which were found to be significantly statistically related with 

low environmental risk for childhood diarrhoea included the household income less 

than 170,000 Tsh per month (69.2%), primary or lower level of education of the 

father‟s (73.1%), mother‟s level of education (66%), and unemployment of mother 

(61.6%). Both sources of water (piped and others) as well as the availability of water 

throughout the year were found to be significantly related with the low 

environmental risk for the childhood diarrhoea.  
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Table 4. 22: The Pearson Chi Square showing relationship between environmental risk factors and diarrhoea among children 6 to 59 

months of age in Mwanza City, Tanzania (N=480) 

       Environmental risk factors for childhood diarrhoea       

Variable    Category High risk    Low risk     

       N   %  N  %  χ
2
  P-value 

House ownership   Yes  126   47.2  141  52.8  2.23  0.135 

     No  86   40.4  127  59.6     

Income <170,000 Tsh   Yes  64   30.8  144  69.2  26.78  0.000 

     No  148   55.8  124  44.2 

Source of domestic water  Pipe  200   45.4  249  54.5  8.89  0.012 

     Others  12   38.7  19  61.3 

Availability of water/ year  Yes  195   48  211  52  15.93  0.000 

     No  17   23  57  77 

Primary education or less (father) Yes  52   26.9  141  73.1  38.83  0.000 

     No  160   55.7  127  44.3 

Primary education or less (mother) Yes  103   34  200  66  34.48  0.000 

     No  109   61.6  68  38.4 

Employment of mother  Yes  71   62.8  42  37.2  20.88  0.000 

     No  141   38.4  226  61.6 
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House ownership   Yes  126   47.2  141  52.8  2.23  0.135 

     No  86   40.4  127  59.6 

Unplanned settlement   Yes  51   42  69  58  0.18  0.671 

No  161   44.7  199  55.3 

    

Source: Field Data, 2016 
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Table 4.23 shows the results of the binary logistic regression analysis for the 

association between the type of settlement and environmental risk factors for the 

diarrhoea in children between 6 to 59 months of age. After adjusting the 

confounders, the environmental risk factors which were found to be significantly 

statistically associated with the diarrhoea in children between 6 to 59 months of age 

include the availability of water throughout the year (AOR: 1.875, CI: 1.001, 3.512), 

father‟s level of education (AOR: 2.166, CI: 1.386, 3.385), mother‟s level of 

education (AOR: 1.907, CI: 1.229, 2.958), and using pit latrine (AOR=5.114, CI: 

1.630, 16.046).  However, the monthly income, mothers‟ employment, and type of 

settlement had no significantly statistically association with diarrhoea in children 

between 6 to 59 months of age in Mwanza City. 

The odd of the childhood diarrhoea was approximately 90% higher (OR=1.875, 

p<0.049) among the households with constant supply of water throughout the year 

as compared to the households with the scarcity of water. With regard to the parents‟ 

level of education, the odd of the childhood diarrhoea was 100% and 90% higher 

(AOR=2.166, p<0.001) and (AOR=1.907, p<0.004) among children whose fathers‟ 

and mothers‟ level of education was primary school or lower education respectively 

as compared to their counterparts. With regard to pit latrines, the chances for 

contacting diarrhoea was higher (AOR=5.114, p<0.005) among the children whose 

households had pit latrine as compared to other type of toilets.  
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Table 4. 23: Binary logistic regression showing the association between  environmental risk factors and diarrhoea among children 

between 6 to 59 months of age in Mwanza City, in Tanzania (N=480) 

Variable     Category  AOR  Lower limit  Upper limit  P-value 

Monthly income <170,000 Tsh  Yes   1.225  0.604   2.485   0.574 

      No ref 

Availability of water /year   Yes   1.875  1.001   3.512   0.049 

      No ref 

Primary education or less (father)  Yes   2.166  1.386   3.385   0.001 

      No ref   

Primary education or less (mother)  Yes   1.907  1.229   2.958   0.004 

      No ref 

Pit latrine     Yes   5.114  1.630   16.046   0.005 

      No ref 

Mothers‟ employment    Yes   1.371  0.828   2.270   0.221 

      No ref 

Unplanned settlement    Yes   0.901  0.571   1.423   0.655 

      No ref 

Source: Field Data, 2016 
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CHAPTER FIVE 

DISCUSSION 

5.1 Overview 

This chapter discusses the findings on the effect of the type of settlement on the 

prevalence of the childhood diarrhoea and associated risk factors. It discusses the 

results in response to six specific study objectives which aimed to (i) establish the 

prevalence of diarrhoea among children between 6 to 59 months of age in Mwanza 

City, (ii) determine the association between types of settlement and prevalence of 

diarrhoea in children between 6 and 59 months of age, (iii) determine caregivers 

behavioural risk  factors associated with diarrhoea in children between 6 to 59 

months of age, (iv) determine environmental risk factors associated  with diarrhoea 

among children between 6 to 59 months, (v)  determine the association between the 

types of settlement and caregivers behavioural risk factors for diarrhoea in children 

in Mwanza City, and (vi) determine the association between types of settlement and 

environmental risk factors for diarrhoea among children between 6 and 59 months of 

age.  

5.2 The Prevalence of Diarrhoea among Children between 6 to 59 Months of 

Age in Mwanza City, Tanzania 

The current study has shown a 20.4% prevalence of diarrhoea among children 

between 6 to 59 months of age in Mwanza City. This is similar to the prevalence of 

diarrhoea in children under-five years of age which was reported in Kigoma, the 

most diarrhoea affected region in Tanzania (MOHCDGEC[Tanzania 

Mainland],MOH [Zanzibar],NBS,OCSG, &ICF,2016). Firstly, the higher prevalence 

of diarrhoea in Mwanza City, which is similar to the prevalence of diarrhoea for 
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Kigoma Region may be due to the higher population density. According to 2012 

national population census report, Mwanza City with 424 square kilometres of dry 

land had a population of 706,453 people while Kigoma Region with 37,037 square 

kilometres of dry land had 2,127,930 people (NBS, 2013; URT, 1998). The 

population of Kigoma Region was about 3 times higher to that of Mwanza City but 

the population density for Mwanza City was about 29 times higher to that of 

Kigoma Region. Higher population density is associated with overcrowding which 

is reported to favour spread of diarrhoea causing organisms leading to higher 

prevalence of diarrhoea in children (Tambe et al., 2015). However, this is contrary to 

a study done in Bangladesh which did not find significant statistical association 

between population density and diarrhoea in children under-five years of age 

(Escamilla et al., 2011). 

Secondly, the higher prevalence of diarrhoea in the current study, which is  similar 

to that of diarrhoea in Kigoma Region may be due to the fact that 100% of the study 

participants in Mwanza were living in urban settlement as compared to 34% of the 

study participants who were living in urban settlement in Kigoma Region during 

2015 DHS survey. The previous studies reported higher prevalence of diarrhoea 

among children under-five years of age, who resided in urban than rural settlements 

(Anteneh et al., 2017; Sizya et al., 2013). 

When the prevalence of diarrhoea was compared between female and male children, 

the results showed higher prevalence of diarrhoea among female than male children. 

This is in line with 2015 DHS report which showed female children to suffer more 

from diarrhoea than male children (MOHCDGEC [Tanzania Mainland], MOH 

[Zanzibar], NBS, OCSG, &ICF, 2016). The higher prevalence of diarrhoea among 
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female children in the current study may be attributed to the following reasons: 

firstly, the majority of malnourished children (56.8% and 70% of underweight and 

severe underweight respectively) were female. The study done in South Africa 

associated malnutrition with higher prevalence of diarrhoea in children (Cooke, 

2010). 

Secondly, the higher prevalence of diarrhoea among female children in the current 

study may be due to the fact that 60.9% of the caregivers did not wash the hands of 

their female children before consuming food as compared to 39.1% males. 

Neglecting washing hands before taking food increases the chances of 

contaminating food with the diarrhoea causing organisms, hence the increase of the 

risk of suffering from diarrhoea. This is in line with the study which reported higher 

prevalence of diarrhoea among children who neglected to wash hands before taking 

food (Sunardi & Ruhyanuddin, 2017).  

Thirdly, the higher prevalence of diarrhoea among female children in the current 

study may be due to the fact that 56.5% of the children between 12 and 23 months of 

age were female and this age had higher prevalence of diarrhoea (26.1%).  The 

children between 12 and 23 months of age start walking and get in contact with 

different things in the environment some of which are pathogenically contaminated, 

hence the increase of the chances of suffering from diarrhoea.  The studies have 

associated age group between 12 and 23 months with higher prevalence of diarrhoea 

(Ameyaw, Ameyaw, Acheampong, &Appiagyei, 2017; Regassa & Lemma, 2016). 

However, the higher prevalence of diarrhoea among the female children is contrary 

to the study done in developing countries which reported the higher prevalence of 

diarrhoea among male than female children (Pinzon-Randon et al., 2015). 
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The prevalence of diarrhoea in the current study is 8.4% higher than the national 

prevalence of diarrhoea (12%) in Tanzania and 6.4% higher than the average 

prevalence of diarrhoea among the children under-five years of age in urban areas of 

Tanzania (14%) (MOHCDGEC [Tanzania Mainland], MOH [Zanzibar], NBS, 

OCSG, &ICF, 2016).  

Firstly, the higher prevalence of diarrhoea in the current study as compared to 2015 

Demographic and Health Survey (DHS) report may be due to the difference in the 

study location. The majority of the sample subjects (64%) in 2015 DHS were 

reported to reside in rural areas while in the current study, 100% of the sample 

subjects lived in urban areas. The studies reported that the children staying in urban 

settlements suffer more from diarrhoea than their fellow children staying in rural 

areas (Alnawajha et al., 2014; Colombara, Cowgill, & Faruque,  2013; Khanal, 

Bhandari, & Karkee, 2013).  

Secondly, the higher prevalence of diarrhoea among children between 6 and 59 

months of age in the current study in comparison to 2015 DHS survey report may be 

due to the fact that the 2015 DHS survey included the low diarrhoea risk age group 

(children between 0-5months) which was excluded in the current study. Apart from 

having the passive immunity acquired from their mothers, the children between 0 to 

5 months of age depended only on breast milk which is free from diarrhoea causing 

pathogenic contamination, and the breast milk contains antibodies which protect the 

baby against the diseases including diarrhoea. The studies have shown the low 

chances of suffering from diarrhoea in children between 0 and 5 months of age as 

compared to older children (Lambert, Walker, Noiman, Victoria, & Black, 2011; 

Sizya et al., 2013).  
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Moreover, the higher prevalence of the childhood diarrhoea in the current study may 

be due to other infections like malaria, pneumonia and worm infestation which may 

co-occur with diarrhoea in children. About 16.3% of the diarrhoea cases in the 

current study had fever. The diarrhoea and fever are common presenting features in 

children infection like malaria (Colledge et al., 2010). Mwanza City hospital-based 

studies reported worm and viral infections among childhood diseases which were 

presented with diarrhoea (Hokororo et al., 2014; Mazigo et al., 2011; Temu et al., 

2011). 

However, the prevalence of the childhood diarrhoea in the current study is lower 

than the prevalence of diarrhoea in children under-five years of age, which was 

reported  by Thiam et al. (2017) in the study which was conducted in Mbour, 

Senegal. The lower prevalence of diarrhoea in the current study may firstly be due to 

the fact that 63.1% of the caregivers in the current study had secondary or higher 

level of education compared to 15.4% in a study done by Thiam et al. (2017) in 

Mbour, Senegal. The studies have associated the caregivers‟ higher level of 

education with low prevalence of diarrhoea in children (Alaa, Shah, & Khan, 2014; 

Buthathoki et al., 2016).  

Secondly, the low prevalence of diarrhoea in the current study may be due to the fact 

that 33% of the households in Mwanza City have four and above household 

members as compared to 45.1% of households with 11 and above household 

members in Mbour, Senegal.  Overcrowding is associated with higher prevalence of 

diarrhoea in children under five years of age (Tambe et al., 2015).  



126 

Thirdly, the low prevalence of diarrhoea in the current study may be due to the fact 

that a few households (10.4%) in Mwanza city are richest as compared to 63.2% in 

Mbour, Senegal. The families with higher incomes tend to employ the servants to 

take care of the children. Most of the servants lack knowledge on how to prevent the 

children from diarrhoea. The studies have associated higher household income with 

higher prevalence of diarrhoea in children (MOHCDGEC [Tanzania Mainland], 

MOH [Zanzibar], NBS, OCSG, & ICF, 2016). 

 Based on the fact that earlier Mwanza City hospital-based studies reported higher 

prevalence of diarrhoea in children under-five years of age above the national 

average, the current study determined what could be the reasons for such prevalence 

of diarrhoea in Mwanza City despite being declared to be the cleanest city in 

Tanzania for nine consecutive years.  

The higher prevalence of diarrhoea as reported by Mwanza City hospital-based 

studies, may firstly be due to the fact that the researchers had aimed at determining 

the prevalence of diarrhoea by specific causes, most of which were rotavirus and 

worm infestation.  The studies have associated rotavirus with a high prevalence of 

diarrhoea in children (Cooke, 2010; Mukabutera et al., 2016). 

Secondly, the higher prevalence of diarrhoea as revealed in Mwanza City hospital-

based studies may be due to the fact that the diarrhoea referred cases originate from 

the areas beyond Mwanza City. Despite conducting their studies in referral Hospitals 

(Bugando Medical Centre, Mwanza Regional Hospital, & Nyamagana District 

Hospital), the researchers did not exclude the children referred from outside 

Mwanza City. 
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However, low prevalence of diarrhoea in children in the current study as compared 

to Mwanza City hospital based studies could firstly be due to the ongoing national 

environmental sanitation and personal hygiene campaign which was inaugurated by 

the State President for the purpose of combating cholera outbreaks in Tanzania 

(Deusin, 2015). The campaign started about six months before the data collection. 

The ongoing national environmental sanitation campaign might have increased the 

community sanitation and hygiene levels in Mwanza City, leading into the reduction 

of prevalence of diarrhoea.  

Secondly, the low prevalence of childhood diarrhoea in the current study may be 

lower than expected because the study was conducted from June to August period 

which is a dry season. The studies done in Rwanda, Ghana and Nicaragua associated 

the rainy season with the higher prevalence of diarrhoea in children under-five years 

of age (Anyorikeya, Ameme, Nyarko, Sackey, & Afari, 2016; Becker-Dreps et al., 

2017; Mukabutera et al., 2015). 

5.3 The Association between Settlement Types and Prevalence of Diarrhoea 

among Children between 6 and 59 Months of Age in Mwanza City, 

Tanzania 

The results showed higher prevalence of diarrhoea among children between 6 and 59 

months of age, who resided in unplanned settlement as compared to their fellows 

who resided in planned settlement.  This finding is in line with that in the study done 

in South India and Dhaka, which associated unplanned settlements with higher 

prevalence of diarrhoea in children (Kattula et al., 2015; Khan et al., 2014). 
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The higher prevalence of childhood diarrhoea in unplanned settlement in the current 

study may firstly be due to the fact that among the caregivers who did not wash their 

hands before preparing food, 76.8% of them resided in unplanned settlement as 

compared to 23.2% of the caregivers who resided in planned settlement despite the 

fact that 85.9% of households in unplanned settlements have access to domestic 

water throughout a year. This implies ignoring washing hands is a personal 

behaviour which may remain dominant despite the availability of water. The higher 

prevalence of diarrhoea in unplanned settlement among the children whose 

caregivers did not wash hands before preparing food concur with other studies 

which reported an increased chance of diarrhoea among the children whose 

caregivers did not wash their hands before preparing food (Karambu et al., 2013; 

Oloruntoba et al., 2014).   

Secondly, the higher prevalence of childhood diarrhoea in unplanned settlement may 

be due to the fact that 74.6% of the caregivers in unplanned settlement did not wash 

their hands with soap and water after changing the child‟s napkins as compared to 

25.4% of the caregivers in planned settlement who washed their hands with soap and 

water after changing the child‟s napkin. This is in line with a study by Njuguna et al. 

(2016), which associated the higher prevalence of diarrhoea among children whose 

caregivers did not wash hands after toilet or changing child‟s napkins. 

Thirdly, the higher prevalence of the childhood diarrhoea in unplanned settlement 

may be due to the fact that among the children who did not wash their hands with 

soap before taking food and after toilet, 75.3% and 74.3% respectively resided in 

unplanned settlement while 24.7% and 25.7% respectively resided in planned 

settlement.  
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This finding corresponds with the one in the study which was done in Afghanistan, 

which associated the behaviour of ignoring washing hands with soap before eating, 

hence the higher chance of suffering from diarrhoea (Alluisio et al., 2015).  Another 

study which was done in India to determine what parents could do to prevent 

diarrhoea in children, associated the behaviours of washing hands after toilet or 

before taking food with low prevalence of diarrhoea in children (Fan & Mahal, 

2011). 

Fourthly, the higher prevalence of the childhood diarrhoea in unplanned settlement 

in the current study may be due to the fact that the  about (22.3%) of the households‟ 

domestic water from unplanned settlement were proved to have higher E. coli count 

above WHO standards as compared to 17% of the households‟ domestic water in 

planned settlement. This implies that 77.7% of the samples of water from unplanned 

settlement had no E. coli as compare to 83% of samples from planned settlements. 

The presence of E. coli in domestic water is an indicator of poor quality of water, 

which is among the main routes of spreading the diarrhoea causing organisms.  The 

studies have associated the poor quality of domestic water with a higher prevalence 

of diarrhoea in children (Boateng, Tia-Adjei,, & Adams, 2013; Kakulu, 2012; Singh 

& Singh, 2014).  

However, the results for the comparison of prevalence of the childhood diarrhoea in 

three types of settlements (unplanned mountainous settlement, unplanned low land 

settlement and planed settlement) in Mwanza City depicted unplanned low land 

settlement as the most affected area with the prevalence of diarrhoea (53.3%) as 

compared to unplanned mountainous settlement (16.7%) and planned settlement 

(14.7%).    
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The higher prevalence of the diarrhoea among the children between 6 and 59 months 

of age staying in unplanned low land settlement is in line with the finding in the 

study by Uwizeye et al. (2014), which reported the higher prevalence of diarrhoea in 

the children under-five years of age, who stayed in unplanned low land as compared 

to mountainous settlement. The study by Uwizeye et al. was conducted in 

mountainous settlements of Huye town in Rwanda. However, the study done in 

Rwanda did not cover the planned settlement for comparison.     

The higher prevalence of the childhood diarrhoea in unplanned low land settlement 

of Mwanza City might have been due to the fact that among the caregivers who did 

not wash their hands before preparing food, 93.4% of them lived in unplanned low 

land settlement while 90% and 90.2% the caregivers lived in unplanned 

mountainous and planned settlement respectively. This finding is in line with the 

study by (Gebru et al., 2014), which reported the higher prevalence of diarrhoea in 

the children whose caregivers did not wash hands before preparing food. 

Secondly, the higher prevalence of the childhood diarrhoea in unplanned low land 

settlement in the current study may be because 41.4% of the caregivers did not wash 

their hands with soap and water after changing the child‟s napkins as compared to 

27% and 32% in planned and unplanned mountainous settlement respectively. This 

finding is in line with that in the study done in Kenya, which associated higher 

prevalence of diarrhoea in children with the caregivers‟ behaviours of not washing 

hands with soap after changing the child‟s napkins (Karambu et al., 2013). 

Thirdly, the higher prevalence of diarrhoea among the children staying in unplanned 

low land settlement in the current study may be due to the fact that out of the 
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households which had pit latrines, 41.1% of them were found in unplanned low land 

settlement as compare to 37.7% and 21.2% of the households in unplanned 

mountainous and planned settlements respectively, which had pit latrines. This 

finding concurs with that in the study done in Rwanda, which associated the use of 

pit latrine with increased chance of diarrhoea in children (Mukabutera et al., 2014).  

Due to topographic features of Mwanza City, many pit latrines are shallow leading 

to improper faecal disposal. The studies associated poor faecal disposal which 

exacerbated higher prevalence of diarrhoea in children (Hashi et al., 2016; 

Bawankure, Singh, Kumar, & Pedgaonkar, 2017).  

5.4 Caregivers Behavioural Risk  Factors Associated with Diarrhoea in 

Children between 6 to 59 Months of Age in Mwanza City, in Tanzania 

The results show that the caregivers‟ behaviours of washing hands (during critical 

time) with soap before preparing food, after changing the child‟s napkins and 

caregivers‟ behaviour of washing hands of children with soap before taking food as 

well as after the toilet are protective of the childhood diarrhoea.  

 Washing the hands with soap during critical time could reduce the number of 

pathogenic bacteria to zero, thus interrupting the faecal oral transmission cycle of 

the pathogens. This finding is in line with the finding of the study by Gebru et al. 

(2014), which reported washing hands during critical time to be protective of the 

childhood diarrhoea. 

 In the current study, the bivariate analysis associated the cleanliness of the 

household surroundings with low prevalence of the childhood diarrhoea. This may 

be due to the fact that the diarrhoea causing microbes grow, multiply and get an 
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access to contaminate the sources of domestic water and food easily in dirty 

environment.  

Therefore, keeping the household surroundings clean change the environment and 

hinder the growth and multiplication of pathogens, thus interrupting the route of 

transmission and reducing the prevalence of diarrhoea. This study finding supports 

other studies which associated the clean household environment with low prevalence 

of diarrhoea diseases (Buthathoki et al., 2016; Mengiste, Berhane, & Worku, 2013). 

The current study associated the use of only one cup for taking water from the 

shared drinking water container with low prevalence of diarrhoea among the 

children between 6 to 59 months of age in Mwanza City, Tanzania. This may be due 

to the fact that using only one cup for taking water from the shared drinking water 

container reduces the chance of contaminating drinking water. When several cups 

are used to take water from a shared household domestic water container at home, 

the chance of contaminating domestic water is higher than when only one cup is 

used. This finding is in line with the study by Oloruntoba et al. (2015), which 

showed that poor water handling at household level is associated with higher 

prevalence of diarrhoea in children.  

With regard to the child‟s age, the bivariate analysis results associated the age of the 

children between 24 and 35 months of age with low prevalence of diarrhoea. This 

may be due to the fact that after 24 months of age, the children have developed and 

matured immune system which is able to fight the disease causing organisms 

including the diarrhoea causing pathogens as compared to younger children. 

Moreover, the children above 24 months of age have self-control on what to take, 
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thus refraining from eating dirty things which can lead to infection of diarrhoea 

causing pathogens.  

The lower prevalence of diarrhoea among the children between 24 - 35 months of 

age is in line with the 2015 DHS report which shows that the children in this age 

group had lower prevalence of diarrhoea as compared to children between 6 - 23 

months of age (MOHCDGEC [Tanzania Mainland], MOH [Zanzibar], NBS, OCSG, 

&ICF, 2016).  

5.5 Environmental Risk Factors Associated with Prevalence of Diarrhoea 

among Children between 6 and 59 Months of Age in Mwanza City, 

Tanzania 

The findings from this study have revealed that unplanned settlement of Mwanza 

City was strongly associated with the higher prevalence of the childhood diarrhoea 

than planned settlement. This association may be because due to the fact that 

unplanned settlements within Mwanza City lacked the basic infrastructures like 

improved toilets, established sewage system, and the absence of good roads, which 

hindered the regular and constant collection of wastes to make the settlements clean. 

Moreover, unplanned settlements were associated with an overcrowding and poor 

environmental sanitation. Several studies have associated unplanned settlement with 

poor environmental sanitation which led to a higher prevalence of diarrhoea in 

children (Kattula et al., 2015; Khan et al., 2014; Nuhu & Mpambije, 2016). 

The current study has associated using a pit latrine with higher prevalence of 

diarrhoea among the children between 6 and 59 months of age than using flush 

toilets. Such association may be attributed to lack of post-toilet hand washing 
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facilities; hence, the users of the pit latrine do not wash their hands after toilet. 

Washing hands with the soap after toilet reduces the microbial count on hands, thus 

interrupting faecal oral route transmission of diarrhoea causing pathogens. Several 

studies have proved washing hands with soap and water after toilet to be protective 

against diarrhoea in children (Freeman et al., 2014; Hashi et al., 2016). 

Since Mwanza is the mountainous rocky city, it is expensive to construct deep pit 

latrine; hence, many of the latrines are shallow and so lead to improper faecal 

disposal.  Improper faecal disposal can easily contaminate the sources of water, food 

and act as breeding sites for houseflies which act as mechanical carrier of diarrhoea 

causing pathogens (Bado, Susuman, & Nebie, 2016). A number of studies have 

related the use of pit latrines with the higher chance of childhood diarrhoea 

(Collinet-Adler et al., 2015; Ewnetu, Kassahum, & Kiko, 2014).  

The study results have associated the primary or lower level of education of the 

fathers with the higher prevalence of diarrhoea among the children between 6 and 59 

months of age in Mwanza City. In the African setup, the father is the head of the 

family. Therefore, the fathers with low levels of education can hardly struggle to 

protect their children from infectious diseases including diarrhoea due to lack of 

knowledge on child care. The fathers with low level of education may not see the 

importance of under-five regular vaccination, improved toilet, post-toilet hand 

washing facilities and an access to improved sources of water, hence putting their 

children at a high risk of diarrhoea.  Other studies have associated the fathers‟ low 

level of education with high prevalence of diarrhoea in children (Agustina et al., 

2013; Alaa et al., 2014; Ferdous et al., 2014; Mihrete et al., 2014).  
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The current study results indicate that children from the households with low 

monthly income have lower chance of suffering from diarrhoea as compared to their 

fellow from higher income families. This may be due to the fact that parents with 

low income takes care of their children as compared to the parents with higher 

income who tend to employ the caregivers to take care of their children, but the 

majority of the employed caregivers have low level of education and poor childhood 

disease preventive knowledge. The poor caregivers‟ knowledge on child care 

increases the risk of diarrhoea in children. The studies have associated the poor 

child‟s care knowledge among caregivers with a high prevalence of diarrhoea in 

children (Ansari et al., 2012; Diouf et al., 2014). 

The current study results associated temporary (earth) house floor with low 

prevalence of diarrhoea among children between 6 and 59 months of age in Mwanza 

City.  This may imply that the parents living in the houses with temporary house 

floor in Mwanza maintain cleanliness of their houses to prevent the breeding and 

spreading of the diarrhoea causing pathogens in their areas, thus reducing the chance 

of contaminating water and food. The findings of the current study which indicate 

low prevalence of diarrhoea among the children staying in the houses with 

temporary floor is contrary to the study which was conducted in Ethiopia. The 

referred study associated the higher prevalence of diarrhoea in children under-five 

years of age with temporary house floor (Hashi et al., 2016). 

The current study associated the presence of E. coli in domestic water with higher 

prevalence of diarrhoea among the children between 6 and 59 months of age. This is 

due to the fact that the presence of E. coli in water indicates faecal contamination of 

water which renders it unsafe for human consumption. The diarrhoea causing 
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organisms leave the body of an infected person with the stool during defecation. So, 

faecal contaminated water as evidenced by presence of E. coli has higher chance of 

spreading the diarrhoea causing organisms. 

The higher prevalence of diarrhoea among the children from the households with E. 

coli in domestic water is in line with other studies which associated the presence of 

E. coli in domestic water with higher prevalence of diarrhoea in children (Singh & 

Singh, 2014; Zin et al., 2013). 

5.6 Association between Type of Settlements and Caregivers’ Behaviour Risk 

Factors for Diarrhoea among Children between 6 to 59 Months of Age in 

Mwanza city, Tanzania 

The results of the study did not show any association between the type of settlement 

and caregivers‟ behavioural risk factors for the childhood diarrhoea. This may be 

due to high rural-urban immigration rate in Mwanza City, which exceeds the ability 

of the city to meet the demands of the surveyed land; hence the people of all classes 

occupy un-surveyed land from the local people and expand unplanned settlements.  

Secondly, most of the factors associated with diarrhoea are individual behavioural 

related factors which cannot be affected by the type of settlement. However, there is 

a scarcity of published studies showing the association between the type of 

settlement and caregivers‟ behavioural risk factors for the childhood diarrhoea. 

The current study revealed that being a biological parent was associated with low 

caregivers‟ behavioural risk factors for the childhood diarrhoea. This may be due to 

the fact that the biological parents feel proud of taking care of their children and put 

more efforts in taking care of their children than the caregivers. This finding is 
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supported by the study done in Nigeria, which reported two times lower chances of 

suffering from diarrhoea among the children under their parents‟ care (Raji et al., 

2017).  

The current study associated low level of education of the mothers with low 

caregivers‟ behavioural risk factors for the childhood diarrhoea. This implied that 

the mothers with low level of education in the Mwanza City utilize fully the 

knowledge they gained from the reproductive and child health clinics, on how to 

take care of their children and prevent them from the common childhood diseases 

including diarrhoea. However, this finding is contrary to other studies which 

associated the mothers‟ low level of education with high prevalence of diarrhoea in 

children (Sarkar, 2016; Woldu, Bitew, & Gizaw, 2016). 

The current study has associated the bottle, cup and spoon feeding with low 

caregivers‟ behavioural risk factors for the childhood diarrhoea. This association 

may imply that the caregivers in Mwanza City are well knowledgeable about the 

importance of clean utensils used for eating food in the prevention of the diarrhoea 

in children. Therefore, the bottle, cup and spoon should be kept clean to rescue the 

children from the diarrhoeal diseases.  This finding is supported by the study by 

Diouf et al. (2012), which reported low prevalence of diarrhoea in children whose 

caregivers had enough knowledge on the prevention of diarrhoea in children through 

sanitation and hygiene.    
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5.7 Association between Settlement Type and Environmental Risk Factors for 

Diarrhoea, in Children between 6 to 59 Months of Age in Mwanza City, 

Tanzania 

The results of the current study indicated that there was no association between the 

type of settlement and environmental risk factors for the diarrhoea in children 

between 6 to 59 months of age in Mwanza City. This may be due to the fact that 

most of the factors associated with the diarrhoea in children are more related with 

the individual‟s behaviour than the type of settlement where they lived. After 

excluding other factors, the results did not show any association between the types 

of settlement and environmental factors which contributed to diarrhoea in the 

children between 6 to 59 months of age in Mwanza City. However, there is a 

scarcity of published studies which determine the relationship between the type of 

settlement and environmental risk factors for the childhood diarrhoea. 

However, the current study associated the higher monthly household income with 

higher environmental risk for the childhood diarrhoea in the city. This may be due to 

the fact that many parents with higher income employ the caregivers to take care of 

their children. However, the majority of the caregivers had low education and poor 

childhood disease preventive knowledge.  

The poor caregivers‟ knowledge on child care increases the risk of diarrhoea in 

children. The studies have associated poor child‟s care knowledge among the 

caregivers with high prevalence of diarrhoea in children (Ansari et al., 2012; Diouf 

et al., 2014) 
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This study associated the availability of water throughout the year in Mwanza City, 

with the higher environmental risk for the childhood diarrhoea. In the prevention of 

diarrhoea, the quality of water is important than the availability of water throughout 

the year. The higher environmental risk for diarrhoea among the households 

accessing domestic water throughout the year is in line with the domestic water 

sample quality test results which showed that 21% of the samples do not conform to 

the WHO standards. On the contrary, the water quality reports of July and August, 

2016 by Mwanza Urban Water and Sewerage Authority (MWAUWASA) showed 

that 100% of water which was supplied to clients was free from faecal 

contamination.  

Firstly, the higher environmental risk to childhood diarrhoea in a community with 

availability of water throughout the year implies that the community lacks 

knowledge on proper care of domestic water, which leads to the contamination of 

water at a household level. Several studies have shown the possibility of 

contaminating domestic water at home during the storage process (Baker et al., 

2016; George et al., 2014; Tambe et al., 2015; Zin et al., 2013).  

Secondly, the families which stay close to Lake Victoria in Mwanza, they use raw 

water collected from unimproved sources including Lake Victoria in any case of 

water shortage. A number of studies have reported the high prevalence of diarrhoea 

in children whose families use water from unimproved sources (Ferdous et al., 2014; 

Shrestha et al., 2012; Singh & Singh, 2014).  

With regard to the types of toilet, the environmental risk for the childhood diarrhoea 

was significantly higher among the households which used pit latrines than the 
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households which used the flush toilets. Since Mwanza City has a rocky land, the 

higher environmental risk for diarrhoea in children among the families with pit 

latrines may be due to the fact that many pit latrines in Mwanza are shallow, thus 

leading to improper faecal disposal.  

Improper faecal disposal can easily contaminate the sources of water, food and act 

as the breeding sites for housefly that act as mechanical carrier of diarrhoea causing 

pathogens (AMREF, 2007).  Several studies have related pit latrines with higher 

chance of childhood diarrhoea (Collinet-Adler et al., 2015; Ewnetu, et al., 2014).  

This study showed that the odds of environmental risk for the childhood diarrhoea 

were higher among the children whose parents‟ level of education was primary or 

less. This may be due to the fact that the parents with low level of education had a 

narrow spectrum in terms of the environmental related factors which contribute to 

diarrhoea in children, thus putting little effort in maintaining the environmental 

sanitation and hygiene as the way of preventing their children from diarrhoea 

disease. This finding is in line with other studies which associated low parents‟ level 

of education with higher prevalence of diarrhoea in children (Agustina et al., 2013). 
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CHAPTER SIX 

SUMMARY, CONCLUSSIONS AND RECOMMENDATIONS 

6.1 Overview 

This chapter presents the summary of the study, conclusions drawn from the study 

and recommendations. The study findings are presented based on the discussion 

made in chapter five with regard to six specific objectives which aimed to determine 

the prevalence of diarrhoea in children between 6 to 59 months, association between 

the types of settlement and prevalence of the childhood diarrhoea. Other specific 

objectives aimed to determine the caregivers‟ behavioural risk factors for the 

prevalence of diarrhoea, environmental risk factors for the prevalence of diarrhoea, 

relationship between the types of settlement and caregivers‟ behavioural risk factors 

for the diarrhoea in the children between 6 to 59 months of age, and association 

between the types of settlement and environmental risk factors for the diarrhoea in 

the children between 6 to 59 months of age.  

6.2 Summary of the Study 

The purpose of the current study was to determine the effects of the household 

settlement on the prevalence of the childhood diarrhoea and associated risk factors 

in Mwanza City, in Tanzania. Among 21 wards which constitute Mwanza City, the 

study involved ten wards namely Butimba, Igoma, Isamilo, Kitagiri, Kirumba, 

Pasiansi, Nyakato, Mbugani, Mkuyuni and Mahina.  

The study addressed the following questions: (i) What is the prevalence of diarrhoea 

in the children between 6 to 59 months of age in Mwanza City Tanzania?, (ii) What 

is the association between the types of settlement and prevalence of childhood 

diarrhoea?, (iii) What are the caregivers behavioural risk factors associated with 
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diarrhoea in the children between 6 to 59 months of age?, (iv) What are the 

environmental risk factors associated with the prevalence of diarrhoea?, (v) What is 

the relationship between the types of settlement and caregivers‟ behavioural risk 

factors for diarrhoea in the children between 6 to 59 months of age?, and (vi) What 

is the relationship between  the types of settlement and environmental risk factors 

for diarrhoea in the children between 6 to 59 months of age in Mwanza city 

Tanzania?.  

The study employed the population-based analytical cross sectional study.  A total 

of 480 households were randomly selected for the study. The study population was 

proportionally divided into ten selected wards before employing the modified 

systematic sampling method in selecting the sample per ward. Before administering 

the tool (questionnaire), the caregivers were oriented towards the study and 

requested to consent and respond on behalf of their children. The Pearson chi square 

test was used for testing the relationship between the independent and dependent 

variables. The bivariate and binary logistic regression methods were employed for 

determining the crude and adjusted odds ratio. 

The study revealed the prevalence of diarrhoea among the children between 6 to 59 

months of age to be higher than the national average in Mwanza. Mwanza city has 

been declared to be the cleanest city in Tanzania for nine consecutive years. The 

prevalence of diarrhoea is approximately 2.6 times higher in unplanned settlement in 

comparison to planned settlement. With regard to the prevalence of diarrhoea in 

three types of settlements which constitute Mwanza City, the chance of suffering 

from diarrhoea was 3.6 and 3.2 times higher among the children living in unplanned 

low land and unplanned mountainous settlements respectively and their fellows in 
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planned settlement. Thus, the analysis from this study revealed that despite having 

the higher prevalence of diarrhoea in the children between 6 to 59 months, 

unplanned mountainous settlements are associated with low prevalence of childhood 

diarrhoea as compared to unplanned low land settlement. 

The study associated the caregivers‟ behaviour of washing hands with soap and 

water during the critical time with low prevalence of diarrhoea among the children 

between 6 and 59 months of age. The study results associated unplanned settlement, 

the use of pit latrine, and low fathers‟ level of education with higher prevalence of 

diarrhoea. The study results did not indicate any association between the type of 

settlement and caregivers‟ behavioural risk factors for the childhood diarrhoea. 

However, using the pit latrine was associated with the caregivers‟ high risk 

behaviours for the childhood diarrhoea while the low level of father‟s and mother‟s 

education, being a biological parent, and bottle, cup and spoon feeding were 

associated with the low caregivers‟ risk for childhood diarrhoea.  

The study results did not show any association between the type of settlement and 

environmental risk factors for the childhood diarrhoea. However, the parents‟ low 

level of education, availability of water throughout the year, pit latrine, and presence 

of E.coli in domestic water were associated with high environmental risk for the 

childhood diarrhoea.  

6.3 Conclusions  

 The overall prevalence of diarrhoea in the children between 6 to 59 months of age 

in Mwanza City was higher than the national average but was lower than Mwanza 

City hospital-based study results. Igoma, Mahina and Pansiansi Wards were 
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identified to be the childhood diarrhoea prone areas in Mwanza City. The settlement 

was neither associated with the caregivers‟ behavioural risk factors nor 

environmental risk factors for diarrhoea in the children between 6 to 59 months of 

age. This may be due to the fact that the community in unplanned and planned 

settlements of Mwanza City are alike in behaviours and level of education. The 

factors associated with diarrhoea in children between 6 to 59 months are 

behavioural, economic and environmental related factors which were not affected by 

settlement.  

The level of E. coli contamination was higher in domestic water samples which were 

collected in unplanned settlement as compared to water samples supplied to the 

community by MWAUWASA. This shows the higher need of teaching the 

community how to take care of domestic water at home. Washing hands during 

critical time is the protective measure against the childhood diarrhoea. However, the 

majority of the caregivers in unplanned settlement do not wash their hands with soap 

and water during critical time despite having access to water throughout the year. 

6.4 Recommendations 

The current national sanitation and hygiene policy recommends the pit latrine 

among acceptable sanitation facilities in urban and rural areas. Since the pit latrine 

was associated with higher prevalence of diarrhoea in Mwanza City than flush toilet; 

 There is a need for the policy makers to establish the sanitation policy which 

will make every urban household to have improved pit latrine or flush toilet 

for the purpose of maintaining proper faecal disposal and safeguarding the 
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environment. The local village/city authorities should be the key 

implementers of this policy in their respective areas. 

The persistence of higher prevalence of the childhood diarrhoea indicates the 

weakness of public health specialists despite diarrhoea being among the easily 

controllable disease;  

 Therefore, there is a need for the public health specialists to put more efforts 

in equipping the community members with diarrhoea preventive information 

so as to increase their knowledge which may enable them to protect their 

children from diarrhoea. 

 Moreover, different sectors should work together in fighting diarrhoea 

disease. For example, the Ministry of Water and Irrigation should set enough 

budget for supplying safe water to the community and spreading sewage 

system infrastructure to reach more households particularly in urban areas. 

The City Council as well as other local government authorities like village 

council should introduce the bylaws to promote individuals to keep their 

environment clean. The Ministry of Land, Housing and Human Development 

should make sure that the surveyed land particularly in urban areas should 

always be available for the residential purpose as one way of combating the 

expansion of unplanned settlements. The Ministry of Education, Science, and 

Technology should incorporate the sanitation and hygiene information in 

both primary and secondary school syllabus to enable the children learn it 

since the primary school and Bible Quran emphasise on the environmental 

and personal hygiene. For instance, the spiritual leaders should emphasize 
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the environmental sanitation and personal hygiene among their spiritual 

teachings to their believers. 

 The Ministry of Health, Community Development, Gender, Elderly, and 

Children should work in harmony with the economists and introduce the 

strategies of improving the economic status of the families in order to enable 

them meet important expenses like educating children, constructing 

improved toilet and connecting tap water to their houses as one among the 

methods of preventing diarrhoeal disease.    

In order to reduce the prevalence of the childhood diarrhoea in Mwanza City; 

 The diarrhoea control programmes targeting the identified risk factors should 

be developed and implemented by Mwanza City Council. Furthermore, the 

city should act urgently to address the problem of diarrhoea in children 

residing in diarrhoea prone wards of Mwanza City.  

 Moreover, the public health specialists should make special efforts to 

educate the community on how to take care of the domestic water so as to 

reduce the chances of faecal contamination. This can be done through the 

regular RCH health education programmes and school health programmes. 

Furthermore, involving the religious leaders could help to reach as many 

people as possible within a short period of time and at a low cost. 

6.5 Contribution of the Study 

The current study explored the overall prevalence of the childhood diarrhoea, most 

diarrhoea prone settlement and factors contributing to diarrhoea in the children 

between 6 to 59 months of age in Mwanza City. It was revealed that the type of 

settlement has no association neither with the caregivers‟ behavioural nor 
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environmental risk factors for diarrhoea in the children between 6 to 59 months. 

However, the level of E.coli count in domestic water is higher than the WHO 

standard in unplanned settlements in comparison to planned settlements of Mwanza 

City. 

 Furthermore, the study findings indicated that the factors which mostly contribute 

to childhood diarrhoea include the behavioural and economical related factors; 

hence the continuous community health education which targets the identified risk 

factors and households in order to raise their income might be among the effective 

diarrhoeal control measures.  

6.6   Areas for Further Research 

Since about 21% of the domestic water samples was not safe for human 

consumption, and since MWAUWASA proved to supply safe water to the 

community,  of Mwanza City the study recommends the following; 

 A study should be done to determine the caregivers‟ knowledge on the care 

of the drinking water at the household level. 

 A study is needed to analyse the level of E.coli level at the sources of water 

used by the community other than tap water.  

 Moreover, there is a need for a population based study to determine the 

diarrhoea prevention knowledge among the Mwanza city community 

members. 
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APPENDICES 

Appendix I: Research Data Collection Tool 

UNIVERSITY OF DODOMA, COLLEGE OF HEALTH SCIENCE 

QUESTIONNAIRE ON EFFECT OF HOUSEHOLD SETTLEMENT ON 

ENVIRONMENTAL AND BEHAVIOURAL EXPOSURE OF CHILDHOOD 

DIARRHOEA, IN MWANZA CITY: A CASE CONTROL STUDY  

Questionnaire-No------------ 

 Introduction 

1. Interview date---------------------------------------------------- (dd/mm/yy)  

2. Name of respondent----------------------------------------------(Optional) 

3. Respondent‟s sex  

 [ ] -Female 

 [ ] - Male 

4. Religion......................................................................................(Optional) 

[  ] – Christian    

[  ] -Muslim 

[  ] –Pagan         

[  ] -Others 

 

5. Ward---------------------------- 

6. Street----------------------------- 

Ten cell leader------------------------------------ 

7. Household number------------------------------------------------- (optional) 

 

8. Place of residence. 

[  ]- Unplanned settlement        

[  ]-Planned settlement      

Category of settlement type 

9. Unplanned mountainous settlement 

[  ]-Yes 
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[  ]- No 

10. Unplanned low land settlement 

[  ] –Yes 

[  ]-No 

 

11. How long have your family been staying here 

[  ]-Less than 6 months          

[  ]-Above 6 months   

     

12. Do you own this house in which your family stays? 

 [  ]-Yes          

 [  ] -No 

 

11. How many rooms does this house has? 

 [  ]-3 or less rooms    

 [  ] - 4 and above rooms   

 

12. Total number of household members 

 [ ] -3 or less        

 [ ]-4 and above 

 

 Type of Residential House 

13. Temporary house  

[  ]-Yes  

[  ]- No   

14. Permanent house  

 [  ]-Yes  

 [  ] -No  

 

 Type of House Floor 

15. Earthen house floor  

 [  ]- Yes  

 [  ]- No 
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16. Permanent house floor  

 [  ]- Yes  

 [  ]- No 

 

Average Household Monthly Income 

17. Less than 170,000 Tsh  

[  ]-Yes   

[  ]- No 

18. Between171,000 and 500,000Tsh  

[  ]- Yes  

[  ]-No 

19. Above 500,000Tsh  

[  ]- Yes  

[  ]-No 

 

Source of Domestic Water  

20. Piped water   

[  ]-Yes  

[  ]-No 

21. Do you get water for your household throughout the year? 

[   ]-Yes   

[  ]-No  

Parent’s Level of Education and Occupation 

21.  Primary or less father‟s level of education  

[  ]- Yes  

[  ]-No 

22- Secondary or higher father‟s level of education  

[  ]-Yes  

[  ]-No 

23. Primary or less mother‟s level of education  

[  ]-Yes  

[  ]-No 
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24. Secondary or high mother‟s level of education  

[  ]-Yes 

[  ]- No 

 25. Employed mother 

 [  ] –Yes 

 [  ] –No 

26. If you are employed, who is your employed? 

[  ] -Not applicable    

[  ] - Government 

[  ] –N.G.Os     

[  ]-Private sector 

27. How long do you stay with your child in a day? 

[  ] -12 hours and above 

[  ] -Less than 12 hours 

Household Sanitation status 

28. Clean household surroundings 

 [  ]-Yes     

 [  ]-No 

29. Presence of household sanitation facility (Flush/ pit latrine) 

 [  ] -Yes    

 [  ] -No 

Type of sanitation facility 

30. Pit latrine  

[  ]-Yes  

[  ]- No 

31. Flush toilet 

 [  ]-Yes     

  [  ] -No 

 

 Type of flush toilet   

32. Flush toilet connected to sewer system 

  [  ]-Yes  

  [  ]-No 
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 33. Flush toilet connected to septic tank  

[  ]-Yes  

[  ]-No 

34. Flush toilet connected to pit latrine  

[  ]-Yes  

[  ]-No 

35. Is there a clogged drainage around household premises?  

 [  ]-Yes                      

 [  ]-No 

36. Do you have a garbage dump for your household? 

 [  ] - Yes          

 [  ]-No 

 Respondent‟s relationship with the child 

37 Biological Mother  

[  ]-Yes  

[  ]-No 

38. Biological Father  

 [  ]-Yes  

 [  ]- No 

 39. Relationship other then biological parent  

 [  ]-Yes  

 [  ] No 

 40. Respondent‟s age group? 

[  ]-11 to 20 years 

[  ] - 21-30 years 

3[ ]-31 years and above 

 

41.  Married    

 [  ]-Yes    

 [  ]- No 

 

42. Age group of the child 

 [  ] -6 to 11 months 
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 [  ] -12 to 23 months 

 [  ] -24 to 35 months  

 [  ] -36 to 47 months 

 [  ] -48 to 59 months 

43. Sex of the child 

 [  ]- Female    

 [  ] -Male 

44. Number of household members aged 6 to 59 months 

 [  ]-3 or less      

 [  ]-4 and above  

Child Health and Nutrition Status  

45. Attending child growth monitoring clinics regularly? 

 [  ] -Yes            

 [  ] - No 

46. Getting vaccination regularly as per vaccination schedule? 

[  ] - Yes                

[  ] –No    

47. Completed recommended under five vaccinations  

[  ]-Yes  

[  ]-No 

48. As per last month, in which colour on child monitoring card did the nurse shade 

for the weight of the child? 

 [  ] Green  

 [  ] Grey  

 [  ] Red  

(Request road to health child growth monitoring card for verification) 

 

 Main mode of feeding the child  

49. Breast feeding  

[  ]-Yes  

[  ]-No 

      

50. Bottle, cup and spoon  
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[  ]-Yes  

[  ]-No 

   

51.  Mode of feeding other than breast, bottle, cup & spoon feeding  

[  ]-Yes  

[  ]-No           

  

52. Does the child eat cold food? 

 [  ] -Yes        

 [  ] - No  

53. Does the child eat leftovers? 

 [  ] -Yes        

 [  ] - No 

54. Does the child eat abnormal things like soil?  

 [  ]-Yes       

 [  ] - No 

 

55. Does the child eat raw food like uncooked rice? 

[  ] - Yes       

[  ] - No 

56. Does the child eat ice cream sold in streets? 

 [  ] -Yes      

 [  ] -No 

57. Does the child eat food to your neighbours? 

 [  ] -Yes      

 [  ] -No 

 

Behavioural Practices Information 

58. Do you wash your hands with water before preparing food?   

 [  ]-Yes               

 [  ]-No 



170 

59. Do you use water and soap always when washing your hands before preparing 

food? 

 [  ] Yes             

 [  ]- No 

60. Washing child‟s hands before eating food? 

   [  ]-Yes               

   [  ]-No   

61. Washing child‟s hand with soap and water always before taking food?  

  [  ] -Yes               

  [  ] –No   

62. Do you wash your hands before feeding your child?      

  [  ] - Yes              

  [  ] –No    

63. Do you wash your hands with soap and water always before feeding your child? 

  [  ] -Yes               

  [  ] - No    

64. Do you wash your hands after toilet? 

 [  ] - Yes             

 [  ] - No          

65. Do you wash your hands with water and soap always after toilet?  

 [  ] -Yes                

 [  ] - No          

66. Does your child wash hands after toilet? 

 [  ] - Yes       

 [  ] -No   
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67. Does your child wash hands with soap and water after toilet? 

 [  ] -Yes      

 [  ] - No    

68. Do you wash your hands after changing child‟s napkins? 

 [  ] -Yes   

 [  ] –No    

69. Do you wash your hands with soap and water after changing child‟s napkin? 

 [  ] –Yes 

 [  ] - No    

Method of treating drinking water at family level before consumption 

70 Use raw water  

[  ]-Yes  

[  ]-No      

71.Boil drinking water before consumption  

 [  ]- Yes 

 [  ]- No      

72. Use chemical eg. Chlorine for treating drinking water before consumption  

1[  ]-Yes 2[  ]-No 

73. Presence of special drinking water container  

[  ]-Yes  

[  ]-No 

74. How often do you clean your drinking water container? 

[  ] -Once a week   

[  ] -Once in two weeks 

[  ] -Once a month   
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75. Using only cups to take water from drinking water container 

 [  ] -Yes          

 [  ] -No 

Childhood Diarrhoea Information 

76. Did your child suffer from diarrhoea in the past fourteen days?  

[  ]-Yes  

[  ]-No 

77. What was the colour of stool? 

[  ]-Normal   

[  ]- Bloody        

[  ] - Mucoid   

[  ] - Rice water  

[  ] - Greenish       

78. Was diarrhoea preceded by abdominal pain/ excessive crying? 

[  ]-Yes 

[  ]-No             

79. Was diarrhoea accompanied with screaming (tenesmus)?  

 [  ]- Yes  

[  ]-No 

   

80. Was the stool containing visible worms?  

[  ]-Yes    

[  ]-No       

81. Was diarrhoea accompanied with fever? 

[  ]-Yes    
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[  ]- No            

82. Did the diarrhoea child sometimes experience anal itching?  

[  ]-Yes   

[  ]-No       

83. Did you have other family member who had diarrhoea prior the child? 

[  ]-Yes    

[  ] - No 

84. Did the child have any other ill health condition before starting passing watery 

stool?  

 [  ]-Yes    

 [  ] –No         

85. Was there any child with diarrhoea to your neighbour families?  

 [  ] - Yes              

 [  ] -No 

 

THANK YOU 



174 

Appendix II: Consent 

     ID NO. 

Hello,                                       

My name is …............................................................ from the University of 

Dodoma, College of Health and Sciences. P.O.Box 259, Dodoma. Phone: 0752 

863555.  

I am conducting a survey in Mwanza city, to determine the relationship between 

settlement and childhood diarrhoea. You have been chosen by chance to participate 

in this study. I want to assure you that all of your answers will be kept strictly secret. 

I will not keep a record of your name or address. You have the right not to be in this 

study, you have the right to stop the interview at any time, or to skip any questions 

that you do not want to answer. There is no right or wrong answer. There is no risk 

to your health from being in this study. At the end of the interview, I shall provide 

information for you to obtain more information, medical services if they are of 

interest to you. Your participation is completely voluntary but your experiences 

could be very helpful to others in Tanzania. Do you have any questions? 

The interview will take approximately ten minutes to complete. 

Do you agree to be interviewed?  YES________  NO_______ 

Is now a good time to talk?      YES_________ NO__________ 

Is this a good place to hold the interview, or is there somewhere else that you would 

like to go? 

I CERTIFY THAT I HAVE READ THE ABOVE CONSENT PROCEDURE 

TO THE PARTICIPANT. 

Name of the interviewer             Signature of the interviewer       Date 

______________________           ______________________        ___/____/___ 

Signature of the interviewee              Date 

_______________________          ____/____/_____ 
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Appendix III: Laboratory Water Sample Receiving Form 

Ward____________________________________ 

Street____________________________________ 

Type of settlement__________________________ 

Submitted by______________________________ 

Date collected_____________________________ 

Time collected_____________________________ 

Date of analysis____________________________ 

Time of analysis____________________________ 

 

Results 

Total Coliforms....................................................../100mls 

Faecal Coliforms...................................................../100mls 
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Appendix IV: Sample Data (to be attached on sample container) 

Ward_____________________________________ 

Street_____________________________________ 

Type of settlement___________________________ 

Date collected  _____________________________ 

Time of collected_____________________________ 

Name of collector_____________________________ 

 

Source: WHO, 1997, Surveillance and Control of Community Supplies. 

Guideline for Drinking Water Quality, 2rd edition, volume 3
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Appendix V: Sample Bench Sheets 

MPN Test Data Sheet 

Date: __________   Test Date: __________ 

 

Sample Number: __________   Selected Series: __________ 

Ward: ___________________   MPN/100 mls:______________ 

Street:___________________   Analyst:__________________ 

Settlement type: ____________    

Sampler: __________    

 Presumptive    Confirmation 

                                  Test         Test  

Volume 

ML 

Tube 

number 

24 hours 48 

hours 

24 hours Comments 

      

      

      

      

      

      

      

      

  

Source: WHO, 1997. Surveillance and Control of Community supplies. Guideline 

for Drinking Water Quality, 2rd edition, volume 3 
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Appendix VI: Standard Classification and Colour-code Scheme for Faecal 

Coliforms in water 

Faecal Coliform 

concentration 

Classification & colour 

code  

Comments 

0 A (Blue) In conformity with WHO 

guidelines 

1-10 B (Green) Low risk 

10-100 C (Yellow) Intermediate risk 

100-1000 D (Orange) High risk 

>1000 E (Red) Very high risk 

 

Source: WHO, 1997. Surveillance and Control of Community supplies. Guideline 

for Drinking Water Quality, 2
rd 

edition, volume 3. 
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Appendix VII: Clearance for Conducting Research 
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Appendix VIII: Mwanza Regional Commissioner’s Permission for Collecting 

Data 
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Appendix IX: MWAUWASA Water Quality and Consumption Report for July 

2016 
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Appendix X: MWAUWASA Water Quality and Consumption Report for July 

2016 

 

 

 



185 

Appendix XI: Wards Composing Mwanza City 

SN Wards Composing the City of Mwanza 18 Wards with unplanned & 

Planned settlements 

1 Sangabuye Sangabuye 

2 Bugogwa Bugogwa 

3 Ilemela Ilemela 

4 Pasiansi Pasiansi 

5 Kitangiri Kitangiri 

6 Kirumba Kirumba 

7 Nyamanoro Nyamanoro 

8 Nyasaka Nyasaka 

9 Isamilo Isamilo 

10 Mbugani Mbugani 

12 Mkuyuni Mkuyuni 

13 Igogo Igogo 

14 Mahina Mahina 

15 Butimba Butimba 

16 Igoma Igoma 

17 Mkolani Mkolani 

18 Buhongwa Buhongwa 

19 Pamba  

20 Mirongo  

21 Nyamagana  
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Appendix XII:  Under-five Growth Monitoring Card 
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Appendix XIII: Principle Component Factor Analysis (Objective 5) 

Component Matrix
 
of 11 Variables included in the First Factor Analysis 

Variable Component 

1 2 3 4 

Usually mother washed hands before preparing 

food in the past two weeks 

.287 -.306 .047 -.506 

Usually mother washed hands with soap and 

water always before preparing food 

.830 -.021 -.094 .169 

Usually the child washed hands before eating 

food in the past two weeks 

.079 .492 -.363 .556 

Usually the child washed hands with soap and 

water before eating food in the past two weeks 

-.157 .627 .210 .323 

Washing hands before feeding the child .488 .071 .622 .032 

Washing hands with soap and water before 

feeding the child 

.080 .405 .669 -.271 

Wash hands after toilet -.351 -.035 .408 .386 

Wash hands with soap and water always after 

toilet 

-.725 -.412 .035 -.022 

Child wash hands with soap and water after toilet -.036 -.737 .183 .235 

Wash hands after changing child's napkins .047 .535 -.478 -.407 

Wash hands with soap and water always after 

changing child's napkins 

-.415 -.100 -.309 -.027 

     

Source: Field data 
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Component Matrix
 
of 7 Variables Analysed in the Second Principle  

Component Factor Analysis 

Variable Component 

1 2 3 

Usually mother washed hands with soap and water always 

before preparing food 

.737 -.293 -.018 

Usually the child washed hands before eating food in the 

past two weeks 

.173 -.536 .705 

Washing hands before feeding the child .601 .505 .251 

Washing hands with soap and water before feeding the 

child 

.402 .611 .074 

Wash hands after toilet -.297 .523 .599 

Wash hands with soap and water always after toilet -.791 .253 -.087 

Wash hands with soap and water always after changing 

child's napkins 

-.478 -.240 .378 

Source: Field data 

Component Matrix
 
of the Remained 4 Components 

 

Variable Component 

1 

Usually mother washed hands with soap and water always before 

preparing food 

.578 

Washing hands before feeding the child .775 

Washing hands with soap and water before feeding the child .635 

Wash hands with soap and water always after changing child's 

napkins 

-.538 

Source: Field data 
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Descriptive Statistics of Caregivers’ behavioural Risk Factor 

 Statistic Std. 

Error 

Caregiver risk 

behaviour for diarrhoea 

Mean -.13674 .046026 

95% Confidence 

Interval for Mean 

Lower 

Bound 

-.22718  

Upper 

Bound 

-.04631  

5% Trimmed Mean -.16890  

Median -.02950  

Variance 1.017  

Std. Deviation 1.008377  

Minimum -1.519  

Maximum 1.824  

Range 3.342  

Interquartile Range 1.627  

Skewness .212 .111 

Kurtosis -.999 .222 

 

 

Normality Test of Caregivers’ Behavioural Risk Factors for Childhood 

Diarrhoea in Mwanza City, Tanzania  

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Caregiver risk 

behaviour for 

diarrhoea 

.140 480 .000 .924 480 .000 

a. Lilliefors Significance Correction 
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Appendix XIV: Component Matrix of 12 Variables included in the First 

Principle Factor Component Analysis (Objective 6) 

 

Variable 

Component 

1 2 3 4 5 

Temporary house .733 -.157 .480 .031 -.431 

Permanent house -.733 .157 -.480 -.031 .431 

Temporary floor .246 .887 .298 .007 .180 

Permanent floor .246 .887 .298 .007 .180 

Cleanliness of household 

surroundings 

.067 -.351 .070 .605 .377 

Pit latrine .706 .106 -.353 .195 .169 

Flush toilet to pit latrine -.840 .110 .334 .182 -.279 

Flush toilet to septic .822 -.051 -.465 .061 .146 

Flush to sewer .092 -.171 .346 -.683 .381 

Presence of clogged drainage 

around household 

.153 -.447 .365 .131 .086 

Presence of household garbage 

dump 

-.079 .439 -.393 .217 -.478 

Type of settlement .131 -.038 -.474 -.494 -.319 

Source: Field data 
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Component Matrix of five Variables involved in Second Principle Factor 

Component Analysis (Objective 6) 

Variable 

 

Component 

1 2 

Temporary house .728 -.686 

Permanent house -.728 .686 

Pit latrine .716 .393 

Flush toilet to pit latrine -.855 -.400 

Flush toilet to septic .851 .441 

Source: Field data 

 

 Total Variance Explained
 
(Objective 6) 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulati

ve % 

1 3.026 60.527 60.527 3.026 60.527 60.527 

2 1.449 28.985 89.512 1.449 28.985 89.512 

3 .463 9.251 98.763    

4 .062 1.237 100.000    

5 
-1.000E-

013 

-1.002E-013 100.000    

Source: Field data 

 

Appendix XI: Tests of Normality (Objective 6) 

 

 Kolmogorov-Smirnov
a
 Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

Environmental risk for 

diarrhoea score 

.262 480 .000 .841 480 .000 

Source: Field data 
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Descriptive Statistics of Environmental Risk Factors for Childhood Diarrhoea  

 Statistic Std. 

Error 

Environmental risk for 

diarrhoea score 

Mean .32835 .046747 

95% Confidence 

Interval for Mean 

Lower 

Bound 

.23650  

Upper 

Bound 

.42021  

5% Trimmed Mean .27134  

Median .43781  

Variance 1.049  

Std. Deviation 1.024186  

Minimum -.730  

Maximum 2.413  

Range 3.142  

Interquartile Range 1.775  

Skewness .412 .111 

Kurtosis -.983 .222 

Source: Field data 
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Wilk Histogram, Shapiro and Normal Q-Q Plot and Box 
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I am very thankful for my Viva Voce Examination panel on August 15
th

, 2018 for the constructive comments they made.  The comments 

have assisted me to improve my thesis report. Below are my responses to the comments made.       

RESPONSE TO COMMENTS MADE OF MY PhD DEFENSE HELD ON AUGUST 15
th

, 2018 

  A: External Examiner’s Comments  

 Section Comment Response 

 Overal Academic 

Merit and structure 

Generally a well written dissertation with all required sections and content. The 

research is potential to advance knowledge on the determinants of diarrhoea, 

specifically providing updates on environmental determinants of diarrhoeal 

diseases. The structure of dissertation is coherent and logical. The results 

section and discussion raised in this dissertation shows the originality of this 

work. As such, the findings and recommendations from this report can be 

relevant to stakeholders involved in the control of diarrhoeal diseases, 

especially so to the water and sanitation policy markers, programmers and 

implementers.  

Importantly, being a second examination, the candidate has also addresses all 

the comments raised in the first examination. 

I thank the external supervisor 

for his positive comment on 

my work  
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 Abstract The abstract is well presented. However, in page iv-v, the author mentions 

environmental factors, but includes low fathers level of education as one of 

environmental factors, this need to be clarified. The author also recommends 

further research to determine biological and physical chemical analysis of 

domestic water.  This recommendation looks to be out of context, given the 

focus of dissertation and facts that the author also analysed water for presence 

of E. coli  

The abstract has been reviewed 

and amended to make it clear 

as well as meeting the context 

of the study (page V) 

 

 List of figures  I observed some inconsistence on the number of figures..... i.e...., figure 2.4 

and the next figure 4.1  

 

The number of figures has 

been reviewed and  

chronologically written 

 

 

 Chapter- I The chapter provides the necessary background to the research problem and the 

research questions are well constructed.  The is a need to be explicit on the 

environmental risk factors being assessed apart from the settlement type. Also 

Section 1.5 which explained 

the factors associated with 

diarrhoea in children including 
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the significance of the study could be improved to reflect the research 

objectives. The author should show the contribution of this study to the 

research topic. What are the potentials of the findings of this study in changing 

the current policies and practices related to diarrhoea control programming and 

related strategies. 

environmental risk factors has 

been moved to chapter two 

(2.3.3) page 15-17 as part of 

empirical review as was 

commented in writing by the 

first internal examiner.  In this 

section environmental risk 

factors assessed are exhausted.  

Moreover, the significance of 

the study has been improved. 

The contribution of this study 

to the research topic is clearly 

explained (page11).  

 Chapter -II The chapter provides a review of history, theories and empirical studies on 

diarrhoea diseases and their determinants.  Also includes an elaborate 

conceptual framework to guide the study 
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 Chapter-III The methodology used is well described and is relevant to research questions. 

However, the descriptions of the research setting does not include the current 

interventions being implemented in the study area (i.e,. the water and sanitation 

programmes implemented in the study area at the time the study was 

conducted). Mapping these interventions is important to place the findings in 

the context. The author indicated to have used validated questionnaires, but 

does not show whether these questionnaires have been used in similar settings 

previously, if not, there is no mention of any adjustments performed to fit the 

settings. 

Also description of the tool (each) should be separated from the description of 

data collection procedures.  In section 3:11, please describe the validity of each 

tool separately so that the reader can follow you well. When describing the tool 

talk about (structure), validity and reliability.  

 Chapter three has been 

improved and diarrhoeal 

preventive programmes which 

were being implemented at the 

time of the study including 

treatment of domestic water 

supplied to the community by 

MWAUWASA as well as 

sanitation programmes are 

explained (page 32-33). The 

questionnaires have been used 

in Morocco before (Page 43). 

The study employed one tool 

(questionnaire) for data 

collection, and validity and 

reliability of data collected has 

been well elaborated (page 43-
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44) 

 Chapter- V The discussion has been improved. The author does not appraise why 

caregivers of female children did not wash hands.  Also, the author indicates 

that caregivers living in unplanned settlements did not wash hand that is why 

there is high prevalence of diarrhoea (page 117-119). But, in the subsequent 

section (page 124) the author indicates that there is no association between 

caregivers behaviour and settlement type. This may need clarification. 

Since the study had no 

objective aimed at finding out 

why caregivers did not wash 

hands of children, the reason 

why they did not wash hands 

of their female children can be 

tackled in a different study. 

Binary logistic regression 

results showed no significant 

statistical association between 

settlement type and caregivers 

behavioural risk factors for 

diarrhoea which means that the 

behaviour of caregivers 

washing hands could be due to 

other reasons but not the 
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settlement where they stayed.  

  B:  The First Internal Examiner  

 Abstract The abstract is fairly written. However, university guideline should be adhered 

to. In this abstract only one method of data collection has been used, which 

isn‟t the case. Furthermore, the last paragraph on page (iv) is unclear and 

confusing and therefore needs recasting  

 The abstract has been 

improved as per UDOM 

guideline . 

 Table of Content 

 

Need improvement The table of content has been 

improved (page vi-xi) 

 Chapter- I Background- The background needs to be strengthened as is too brief. Section 

1.3-1.5 should be part of empirical review 

The background has been 

strengthened and section 1.3-

1.5 (Epidemiology of 

Diarrhoeal Diseases, Causes of 

Diarrhoeal Diseases, and 

Factors Associated with 

Diarrhoeal Diseases)  has been 
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moved to chapter two  

 

  .Statement of the Problem- It is important to acknowledge sources of 

information. For example, on page 6 sentences starting with “despite 

diarrhoea....” and that starting with. “Moreover, there is paucity .....” the first 

paragraph on page 7 is unclear and following paragraphs lack some essential 

statistics.  

 

 

The statement of problem has 

been improved and made clear. 

Sources of information are 

acknowledged (page 7-9).  

  

 

Specific Objectives- There are too many, some of these are actually not 

objectives but rather statistical tests e.g (iii), (v), and (vi). Again , the word 

determine ...... has been used (in each specific objective) leading to monotony 

 

Each specific objective was 

very specific for studying a 

specific thing. There is no 

statistical test which is written 

as an objective. E.g. the 

statistical test for objective 
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  three, five and six were 

bivariate and binary logistic 

regression as shown on page 

47.  

 Chapter -11 

 

.Chapter organization -Re-organize, the chapter for a better flow, i.e. overview, 

operational definition, empirical review, theoretical review, conceptual 

framework and knowledge gap 

The comment has been adhered 

too. 

  Operational definition and key terms- include concept such as environmental 

risk factors, behavioural risk factors, and unplanned low land 

Key terms has been included in 

operational definition and key 

terms section- (page 12-13) 

  Show how the three theories informed your study. Figure 2.1 has no added 

value to this study and /or not relevant nor figure 2.2 which seems to be a 

repetition of table 2.1 

 

Figure 2.1 has been deleted. 

Figure 2.2 show the zonal 

prevalence of diarrhoea among 

children under-five years of 

age while table 2.1 show the 

prevalence of diarrhoea 
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between 0 to 59 months of age 

per regions of Tanzania. 

Therefore, there is no 

repetition of information 

between figure 2.1 and table 

2.1. Page 21-26 shows how all 

three theories informed the 

study.   

 Chapter -III The study location- Here apart from describing the area, criteria for selecting 

these 10 wards should also be explained apart from being planned and 

unplanned  

Criteria used for selecting 10 

wards for this study are well 

explained on page 34 

  Explain why cross sectional design was opted for over other research designs. The  reasons for employing 

cross sectional design are 

clearly explained on page 34 & 

35 
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  Sampling and sample size- Follow this sequence with two subsections i.e. 

sampling procedures and sample size.  On table 3.2, column two such data has 

been repeated- see table 3.1   

 The improvement on sampling 

and sample size section has 

been done  (page 35)  

  Data collection methods- Stuff on data collection method should replace what 

are under 3.9. Questionnaire is a tool and questionnaire survey is a method 

Stuff on data collection method 

has been moved to data 

collection tool (page 42) 

  Validity of data collection method- Separate the subsection into validity and 

reliability of data collection tools 

Validity and reliability of data 

collection tool are reported 

separately as shown on page 43 

& 44)  

 Chapter -IV Social demographic characteristics of children-Field data in form of 

illustrations and/ or tables are missing. The same applies to the socio-

demographic characteristics of caregivers  

 

Improvement has been made to 

chapter four and illustrations/ 

tables are added (page 57-120) 
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  Prevalence of diarrhoea among children between 6 and 59 months of age-Field 

results are missing.  

Field results on the prevalence 

of diarrhoea in children 

between 6 and 59 months of 

age are shown on page 84    

  Quality of domestic water- Table 4.9 titled domestic water quality test does not 

show data quality. In other word water quality data are missing. 

Water quality data are reported 

on page 103-104, moreover, 

the heading of table 4.9 which 

has changed to table 4:16 has 

been improved 

  Data on table 4.10 do not tally to 100%, unless these were multiple responses Absolutely, these were 

multiple responses 

 Chapter-V This chapter has been well discussed. However, re-organization in some 

sections is called for. Reference has to be given in section 5.2, that is, a reader 

has to be referred to a certain Table or figure for easy understanding of the text. 

Flow of section 5. 3 is not good; it is so mixed up (page 115-116). Section 5.8 

should be part of literature review section showing how these theories 

Chapter five has been 

improved as was recommended 

(page 121-140) 
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informed your study.   

 Chapter -VI Summary, conclusion and recommendation- Combine section 6.2 and section 

6.3. Remove subheadings in subsection 6.3 to make the summary user-friendly 

to readers 

 The recommendations has 

been adhered too (page 141-

144) 

  Conclusion- The first paragraph is not related to your study/field data The first paragraph has been 

improved (page 143) 

  Recommendation- Re write the recommendation in a numerical or bullet form.  

Explain who will be responsible for implantation of each recommendation 

given 

 Recommendations are written 

in a bullet form and 

responsible person is 

mentioned (page 144-146). 

  C. The Second Internal Examiner  

  Re-work on table 3 to reflect findings of the study  Table three has been improved 

to reflect the study 

  Recommendation needs to be seriously revised –numbered and practical  Recommendations has been 
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put in bullet form and are 

practical (page 144-146). 

  Table 4.12 some variables were not related to environmental factors- clarify. 

Re think of the title page 

In Table 4.12 which is 

currently table 4.19 factors 

which seem not to relate with 

environmental factors are 

covariates included in 

calculating odds ration and 

adjusted odds ratio as shown in 

table 4.20. The title page is 

correctly written because 

according to the objective the 

dependent variable is 

caregivers risk behaviours 

while settlement types are 

independent variables. 
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  Mean age of children and caregivers needs to be revised The mean age of children and 

caregivers has been revised 

  D. Appointee of the Dean  

  Advised to focus on two types of settlements (unplanned and planned 

settlements) instead of having unplanned mountainous, unplanned low land 

and planned settlements 

Focusing on two types of 

settlements (unplanned and 

planned settlement) will be 

repetition of studies done by 

other researchers; hence, study 

may lack new contributions in 

public health.   

  Advised the candidate to clarify the age between 6 and 59 months of age In this study, the term 

“between” has been used to 

mean “from” and not 

otherwise. This is also used in 

other studies including DHS 

surveys. Therefore, the study 
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covered children from 6 

months to 59 months of age. 

  Behavioural and environmental aspects were not properly presented, advised 

the candidate to properly present them 

The advise has been adhered 

too 

  Advised to present information on page 66 on tables or figures The recommendation has been 

adhered too 

 Describe how anthropometric data was collected  Details on how anthropometric 

data was collected are well 

explained on page 42 

 


