ASSESSMENT OF THE EFFECTIVENESS OF ENVIRONMENTAL SANITATION IN THE CONTROL OF MALARIA

ABSTRACT

This study was conducted to determine the effectiveness environmental sanitation practices on malaria prevention and control in Abeokuta metropolis, Ogun State, Nigeria.  

A descriptive cross-sectional study design was adopted for the study; A pre-tested structured questionnaire was used to generate data from 450 adult respondents who were selected using multi-stage sampling technique. An observational checklist was used to assess the sanitary condition of residential dwellings and facilities. Data generated was entered into excel spread sheet and exported to Statistical Package for Social Sciences (SPSS version 20.0) software for analysis. Results were presented in frequencies, tables and charts. Chi-square was used to test for association between variables at 0.05 α level. It was revealed that 283 (62.9%) respondents exhibited poor environmental sanitation practices while 167 (37.1%) had good environmental sanitation practices. It also was observed that age (p=0.023), gender (p=0.000), educational status (p=0.000) and income (p=0.000) were found to be statistically significantly associated with environmental sanitation practices. Hence, malaria intervention programmes should be redesigned or remodeled to include the core components of environmental sanitation to prevent mosquito breeding and mitigate malaria transmission in rural areas.

CHAPTER ONE

INTRODUCTION

1.1   Background To The Study

Malaria still remains a significant public health problem especially in low and middle income countries. According to the World Health Organisation (WHO), malaria transmission in Nigeria is abysmally high with over 76% of the population reporting more than 1 case per 1,000 populations annually. There was a less than 50% decrease in projected incidence of malaria from 2000–2015. Nigeria and the Democratic Republic of Congo account for more than 35% of the global total of estimated malaria deaths.

Malaria is principally caused by protozoa (Plasmodium species) and is transmitted through the bite of an infected female Anopheles mosquito (Mwangangi et al., 2013). Within the tropics and sub-tropics, human malaria is seen to be the most wide spread vector-borne disease (Ahmad et al., 2011). Available statistics have documented that malaria is highly endemic in Nigeria with over 90% of the populace at risk of infection. It is the prime cause of 60% outpatient consultation for all age groups and at least half of the Nigerian populace are exposed to at least one bout of malaria attack every year (Idowu J., 2012).

An integrative approach has been recommended to mitigate the spread of malaria parasites. One of such strategy or approach is the Integrated Vector Management (IVM) through a combination of biological and chemical methods. It is aimed at improving ecological soundness and sustainability for the control of vector borne diseases, improve efficacy and cost effectiveness (Zacchaeus and Amadi, 2012). From a triad perspective which includes the agent, host and environment, researchers and scholars have encouraged the source reduction, elimination and eradication of mosquitoes breeding sites by concentrating on the environment. These tend to be essential because, the proliferation of mosquitoes continually perpetuate the transmission of malaria. So, it can be postulated that if the sources of mosquitoes breeding sites is eradicated or eliminated, malaria would be drastically reduced. This implies that good environmental sanitation practices could help mitigate malaria transmission, promote healthiness and improve quality of life of the populace.

 In its modern concept, environment includes not only water, air and soil but also the social and economic conditions under which we live (Park, 2011). The key to man‟s health lies largely in his environment. In fact, much of man‟s ill-health can be traced to adverse environmental factors such as water, soil and air pollution, poor housing conditions, presence of animal reservoir and insect vectors of diseases which pose threats to man‟s health. Often, man is responsible for the pollution of his environment through urbanization, industrialization and other human activities.

According to the National Sanitation Foundation of USA, the word sanitation is defined as a „„way of life that is expressed in the clean home, farm, business, neighborhoods and community (Park, 2011). Also, World Health Organization (WHO) defines sanitation as the provision of facilities and services for the safe disposal of human urine and faeces (UNICEF AND WHO, 2012).

Environmental hazards are responsible for about a quarter of the total burden of disease worldwide and as much as 30% in regions such as sub-Saharan Africa. As many as 13 million deaths can be prevented every year by making our environments healthier. These facts and figures highlight the impact of environmental factors on public health. More than 2.4 billion people in the world currently lack access to adequate sanitation and are forced to dispose of their excreta in unimproved and unsanitary conditions. Those who suffer from this, lack most basic human needs and also tend to be victims of poverty, ill health and an overall poor quality of life (WHO, 2013).

In developing countries like Nigeria, the main diseases of the environment are diarrhoeal disease, lower respiratory infections, unintentional injuries, and malaria. In children under the age of five, one third of all disease is caused by the environmental factors such as unsafe water and air pollution (WHO, 2010). The poor state of food sanitation in the country has been shown to play a significant role in the etiology of food borne diseases. One of the most significant diseases that arise from poor sanitation is diarrhea. Deaths resulting from diarrhea are estimated to be between 1.6 and 2.5 million every year (WHO, 2012). National records show that every year, about six hundred thousand (600,000) episodes of diarrhoea occur in children under the age of five (Alabi, 2010).

Similarly, there have been increasing numbers of cases of cholera over the years. From January to December 2010, Nigeria reported 41,787 cases including 1,716 deaths from 222 Local Government Areas (LGAs) in 18 States of the country. The most affected states were Borno, Bauchi and Katsina. In addition to the disease burden, Nigeria loses about N455 billion annually which is equivalent to 1.3% of Gross Domestic Product (GDP), due to poor sanitation as reported by water and sanitation program of the World Bank (Vanguard 2013). Most of the affected are young children below the ages of five. Other diseases that are caused by poor sanitation include schistosomiasis, trachoma, soil transmitted helminthiases, and malaria (WHO, 2013).

One of the essential public health care elements is provision of safe drinking water and sanitation. However, deposition of faecal matter near homes, contamination of sources of drinking water (sometimes caused by poorly designed or maintained sewage system), dumping of refuse and sweeping into the gutters, defecating and disposing of faeces by the street corners and waterways and selling of food stuffs and cooked food by the road side are all unwholesome practices that pose potential risk to the development of diseases. Water quantity is as important as water quality. Washing of hands after defecation and before preparing food is of particular importance in reducing disease transmission, as has been demonstrated by Nigeria‟s recent control over Ebola Viral Disease. Poor housing also contributes to poor environment health and its consequent input in the health of the urban dwellers. Measures for the prevention of cholera mostly consist of providing clean water and proper sanitation to populations who do not yet have access to basic services. Health education and good food hygiene are equally important.

The environmental sanitation-related diseases exacer-bate poverty by diminishing productivity and household income. In addition, the national cost of lost productivity, reduced educational potential and huge curative health costs constitute a major drain on the local and national economy. Besides, a dirty environment with its attendant health consequences, prevailing in most of our cities, can discourage tourists/investors and undermine the economic benefit of tourism to the country. Consequently, wide-ranging actions are required to solve Environmental Sanitation problems in order to reduce and avert their adverse health, economic and developmental effects.

1.2     Statement Of The Problem

Inadequate sanitation is a major cause of disease world-wide and improving sanitation is known to have a significant beneficial impact on health both in households and across communities. The word 'sanitation' also refers to the maintenance of hygienic conditions through services such as garbage collection and waste-water disposal. In addition, environmental sanitation according to World Health Organization is the control of all those factors in man‟s physical environment which exercise or may exercise a deleterious effect on his physical development, health and survival. It could also be seen as the principle and practice of effecting healthful and hygienic conditions in the environment to promote public health and welfare, improve quality of life and ensure a sustainable environment (Alabi, 2010). The essential components of environmental sanitation include: solid waste management; medical waste management; excreta and sewage management; food sanitation; sanitary inspection of premises; market and abattoir sanitation; adequate potable water supply; school sanitation; pest and vector control; management of urban drainage; control of reared and stray animals; disposal of the dead animals; weed and vegetation control; hygiene education and promotion.

In most developing countries adequate environmental sanitation has not been strictly adhered to. For example, in some parts of Nigeria, living with waste as part of the natural environment has become a way of life. Although there has been a remarkable improvement from what it used to be in the late eighties/early nineties, there is still much to be done as Lagos, our “Nigerian Centre of Excellence”, has been depicted a vast slum (Alabi, 2010). In the United States, slum is often used to refer to marginalized neighborhoods, but in developing countries, it usually means a settlement built in or near a city by residents themselves, without official authorization or regulation. Such housing units are typically substandard, and the infrastructure and services range from non-existent to improvised. Therefore, the study focuses on the assessment of the effectiveness if environmental sanitation in the control of Malaria in Abeokuta metropolis.

1.3     Objectives Of The Study     

The general objective is to carry out an assessment of the effectiveness of environmental sanitation in the control of malaria, using Abeokuta metropolis as a case study. The specific objectives are:

1.     To ascertain if inhabitants of Abeokuta metropolis know the implications of indiscriminate waste disposal in their environment.

2.     To find out the level of efficiency in the control and management of waste in Abeokuta metropolis.

3.     To know the rate of malaria infection among inhabitants of Abeokuta metropolis.

4.     To investigate if inhabitants of Abeokuta metropolis adopt an effective environmental sanitation.

5.     To examine the effect of environmental sanitation on the spread of malaria among inhabitants of Abeokuta metropolis.

1.4     Research Questions

The relevant research questions related to this study are:

1.     Do inhabitants of Abeokuta metropolis know the implications of indiscriminate waste disposal in their environment?

2.     What is the level of efficiency in the control and management of waste in Abeokuta metropolis?

3.     What is the rate of malaria infection among inhabitants of Abeokuta metropolis?

4.     Do inhabitants of Abeokuta metropolis adopt an effective environmental sanitation?

5.     What is the effect of environmental sanitation on the spread of malaria among inhabitants of Abeokuta metropolis?

1.5     Significance Of The Study 

Considering the significant of the environment on the control and prevention of malaria, this study was aimed at assessing environmental sanitation practices on malaria prevention and control bin Abeokuta metropolis. The findings in this study are also important to the government because it elucidates the need for government to provide an effective waste management and control scheme.

This study will enhance the existing body of literature by contemplating the areas of the literature that have not yet been examined or considered and incorporating these factors into the current study. The study will thus form the basis for further studies in the field.

1.6     Scope Of The Study

The scope of this study is limited to the assessment of the effectiveness of environmental sanitation in the control of malaria. Due to financial and time

CHAPTER TWO

LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK

2.1 Introduction 

Over the years a number of research works have been carried out to examine the sanitation problem confronting developing countries and its effect on the economy, social, psychological and human health among others. The United Nations (UN) in 2000 adopted the MDG 6 target to halt and begin to reverse the incidence of malaria and other major diseases. This chapter reviews previous studies by researchers on sanitation and its effect on social, economic and incidence of malaria.   

2.2 Definition of Sanitation 

 Mensah (2002) defines sanitation as the state of cleanliness of a place, community or people. He relates it to those aspects of human health including the quality of life determined by physical, biological, social and psychological factors in the environment. 

Schertenleib et al. (2002) define sanitation as measures put in place to reduce people’s exposure to diseases by providing a clean environment in which to live and with measures to break the cycle of disease. Diseases arise due to improper disposal of wastes by household, business and industries. Improper disposal of waste is when people dispose of waste indiscriminately. Usage of improved sanitation facility by households is likely to reduce incidence of malaria and other sanitation-related diseases. 

 Improved toilet facility is one such improved sanitation facility since it can hygienically separate human excreta from human contact (WHO/UNICEF, 2012). Users of improved toilet facilities are considered to have access to improved sanitation. But this based on the condition that the improved toilet facility is not shared by multiple households and other members in the community. Improved types of toilet facilities include (1) flush or pour-flush to piped sewer system, (2) flush or pour-flush to septic tank, (3) ventilated improved pit latrine (VIP), (4) pit latrine with slab and (5) composting toilet. About 63 per cent of the world’s population has access to improved sanitation facilities (WHO/UNICEF, 2012). Access to improved toilet facility improves the health status of people and the quality of the environment they live in.  

Unimproved toilet facilities include (1) flush or pour–flush to elsewhere, (2) pit latrine without slab, (3) open pit, bucket, (4) hanging latrine, (5) public or shared toilet facilities, and (6) open defecation in the bush, field or beach.  A shared toilet facility is defined as a facility of an otherwise acceptable type that is shared between two or more households. In this context, public toilet facilities are considered to be shared and hence unimproved. An estimated 2.5 billion people are still without access to improved toilet facility as at 2010, 425 million of the world population use public toilet facilities while 1.1 billion people still practise open defecation (WHO/UNCIEF, 2012). Even though the proportion of people practising open defecation is decreasing in the world, many countries are off track in achieving the MDG sanitation target.   

The proportion of people who practise open defecation; bushes, fields, beaches and water bodies in Ghana decreased slightly from 20.2% in 2000 to 19.3% in 2010. However the proportion of households using public toilet facilities, considered to be unimproved facilities, increased from 31.4% in 2000 to 34.6% in 2010 (Ghana Statistical Service (GSS), 

2013, p.391). This GSS report also indicated that 15.4% of Ghanaian households have access to water closet toilet facility (improved facility), 19.0% have access to pit latrine 

(with or without slab) and 10.5% have access to Kumasi Ventilated Improved Pit (KVIP) (GSS, 2013, p.391).  

2.3. Solid Waste Disposal Methods   

Solid wastes consist of solid material such as plastics and papers generated by households and other actors in the economy (Government of Ghana, 2010). Miller (1988) defines solid waste as any useless, unwanted or discarded material that is not liquid or gas. In Ghana such wastes are disposed off either by burning, or disposed off into public dumps either into containers or open dump sites, or are buried indiscriminately or are routinely collected from homes by private operators (GSS, 2012). 

Solid waste constitutes a major source of environmental hazard. Environmental hazards accounts for an estimated 25 % of the total burden of disease worldwide. Nearly 35% of ill health in Sub-Saharan Africa is caused by environmental hazards (WHO, 2009). Disposal of solid waste was not a major problem at the beginning of civilization because the human population was small, lands were available in abundance for absorption of waste and most wastes were biodegradable (Tchobanoglous et al., 1993).  However in this modern era of urbanisation and globalisation, solid waste disposal and collection are the common practice in urban centers. Anomanyo (2004) observes that about 60 to 75 percent of solid waste generated in Accra is collected.  Uncollected wastes often find their way into open drains and create a breeding ground for mosquitoes and insects (Fobil, 2007).  

Improper disposal of wastes is a common practice in other African countries. Ayotamuno and Gobo (2004) in their study on sanitation in Nigerian cities pointed out that indiscriminate disposal of waste had become a common practice in many cities in the country. Most of the solid wastes were located close to markets and public places. Improper disposal or collection of wastes promotes the breeding of mosquitoes, rodents and pathogens that can cause and transmit diseases such as malaria, cholera and diarrhea. Uncollected wastes also produce foul odor which constitute a source of environmental nuisance (Ofomata and Eze, 2001). The most popular means of disposal of solid wastes in Ghana is by public dump, either dumping in a container (23.8%) or dumping into open dump site (37.7%) (GSS, 2013 p. 392). Another method includes collection of waste from houses 14.4%, 9.1% of the population dump waste indiscriminately while 10.7% burn their solid waste (GSS 2013 p.392). 

2.4 Human Excreta Disposal Methods 

People dispose of their human wastes into water closet toilet containers, pit latrine, KVIP, public toilet facilities while many people practise open defecation. Access to improved sanitation facility by households is important for promoting good health and quality of life. Access to improved toilet facility such as the used of water closets, pit with slab, KVIP is very limited in Ghana. About 34.6% of Ghanaians use public/shared toilet facility, 19.3% practice open defecation, pit latrine is used by 19% of the population, only 15.4% used water closet facilities and 10.5% used KVIP (GSS, 2013).       

Public toilet facilities are allowed in densely-populated areas in Ghana (Tettey-Lowor, 2009). Such facilities are built either by the District Assembly or private operators. The use of public toilet facility for human waste disposal is considered as an unimproved method of excreta disposal (WHO/UNICEF, 2012). This is based on the fact that public toilet facility does not hygienically separate human excreta from human contact; it is often dirty and inaccessible at nights especially for females and children.  

The use of public toilet and open places for disposal of human excreta is attributed to inadequate access to improved toilet facilities in houses and the willingness of many landlords to abide by the sanitation byelaws that require the construction and/or availability of an improved toilet facility in every house. The exact numbers of people who visit or use public toilet facilities each day vary. OCIN (2005) estimated that about 1,500 people visited the public toilet per day while Van der Geest and Obirih- Opereh (2002) estimated the number to be 1,000 people per day on the average. The sanitary condition in most public toilets is poor. Solomon Davids (2010) in an article on Ghanaweb Internet site, describes the condition of public toilet facilities in Ghana as a place not worth calling places of convenience but rather a place of inconvenience. He indicated that about 90% of public toilets especially in Accra are not good for human use and are a major source of diseases in Ghana.  

2.5 Causes of Improper Disposal of Wastes 

Improper disposal of waste is caused by social, economic, behavioral (attitude) and political circumstances and expectation. Household’s economic status influences their method of disposal of wastes. People with high incomes are likely to use improved methods of waste disposal. Weak enforcement of sanitation byelaws and pressure on existing sanitation facility can lead to improper disposal of wastes. Sule (1981) indicated that the major factors responsible for the poor sanitary condition of Nigerian cities are improper management of solid wastes and weak enforcement of solid waste disposal laws. The situation is similar to Ghana where authorities in charge of enforcing sanitation byelaws are not effectively enforcing these laws.  

Bad attitudes towards matters relating to environmental cleanliness are also a major cause of improper disposal of wastes which cannot be ignored (Nze, 1978). Other factors identified by Nze are inadequate sanitation facility, inadequate infrastructure for environmental administration, disregard for industrial and commercial growth and other human factors. 

2.6. Sanitation Condition in Urban Centers 

Sanitary condition in an urban center is critical in promoting quality of life, good health and tourism for economic growth and development. The driving forces behind the rapid urbanisation in Africa today are a combination of rural-urban migration and natural increase within towns and cities themselves (Songsore, 2000).  Improper disposal of waste is one of the critical challenges facing rapid urban development in most of the developing world including Ghana. As noted by Chaplin (1999) and Potter and Lloyd Evans (1998) the issue of sanitation and waste management is a key challenge facing many countries in the developing world that are undergoing rapid urbanization.  

According to United Nations Development Programme (UNDP) survey report, solid waste disposal is the second most pressing problem facing urban city dwellers after unemployment (Da Zhu et al., 2008). Uguwh (2009) observes that an average Nigerian household generates about 0.49 kg of solid waste per day and commercial companies generate almost 90% of the total urban wastes. In Ghana, the rapid urban change in Accra, Kumasi and Takoradi is accompanied by increasing density and intense pressure on sanitation facilities (Konadu-

Agyemang, 2001a). 

2.7 Poor Sanitation and Incidence of Malaria 

 Poor sanitation condition is seen as a critical environmental health problem in terms of deaths and illnesses worldwide (Songsore, 2000). The spread of vector-borne diseases like malaria and dengue fever is associated with poor disposal of solid wastes (McKenzie et al., 2004).  According to McMichael (2000) many researchers have attributed the occurrences of parasites, cholera, malaria and diarrhea in African cities to poor sanitary conditions as a result of the indiscriminate disposal of waste.          

Malaria is an infectious disease caused by protozoan parasites from the Plasmodium family, which is transmitted via the bites of female Anopheles mosquitoes or by a contaminated needle or transfusion (WHO, 2011). Four species of malaria parasites exist: Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale and Plasmodium Malariae. A research conducted by the Ministry of Health, (MOH) Ghana shows that only three species of the 

Plasmodium are present in the country, Plasmodium falciparum, Plasmodium malariae and Plasmodium ovale. Plasmodium falciparum is the predominant parasite species carried by a combination of vectors in Ghana (MOH, 1991). The Plasmodium falciparum develops resistance to certain anti–malarial drugs (WHO/UNICEF, 2003). A vector common in Africa is the anopheles Gambia and is one of the most efficient species for the transmission of the disease malaria (Snow et al., 2003).  

Indiscriminate disposal of waste into the environment serves as a breeding ground for mosquitoes (Ofamata and Eze, 2001). Common symptoms of malaria include severe headaches, fever, profuse sweating, muscle aches and drowsiness. Other factors also contribute to the incidence of malaria apart from poor sanitary conditions. These include economic, perceptions, socio-economic and social circumstances. Mensah and Kumaranayake (2004) conducted a study in Benin to establish the perceived importance of factors that contributed to the incidence of malaria. The researchers established that characteristics of household heads such age, knowledge of malaria, education and size of household significantly affected the incidence of malaria.   

Asenso-Okyere (1994) conducted a study on malaria in four districts in the Greater Accra region of Ghana namely Kojo Ashong, Barekese, Barekuma and Oyereko. The results of the study revealed that residents in these districts perceived malnutrition, mosquitoes, excessive heat, excessive drinking, flies, fatigue, dirty surroundings, unsafe water, bad air and poor hygiene as factors causing malaria. The study found that all the adolescents at the time of the study had no knowledge on how the disease was spread from person to person. Some of the symptoms considered to be linked to malaria by respondents were chills and shivering, a bitter taste, body weakness, yellowish urine, headaches and yellowing of the eyeballs. 

Nkuo-Akenjii et al. (2006) indicated that malaria is prevalent throughout Cameroon with the transmission being affected by climate and geography and lack of adequate vector control measures. The story is not different in Zambia; available information shows that increases in malaria cases and deaths have not yet been reversed (WHO, 2011). 

 Sharma et al. (2001) in their study in Sundargarh to examine the socio-economic factors and human behavior towards the incidence of malaria argue that poor socio-economic status and socio-cultural factors play an important role in increasing the incidence of malaria. They show that human behaviour such as sleeping habits and outdoor activities after dusk, poor knowledge about the disease and treatment-seeking behaviour are of great significance as determinants of malaria transmission or incidence of malaria. 

Less attention has been paid in the literature to the social implications of poor sanitary condition in Ghana. Owusu (2010) however conducted a study to examine the social effects of poor sanitation in a poor neighborhood (Sabon Zongo). He established that residents of Sabon Zongo package their excreta and solid wastes in plastic bags and disposed them indiscriminately in the community due to their inability to pay for disposal of wastes. He also observed that insecurity, contestation for open space, violence and general indiscipline characterize the behavior of the youth of the area partly due to their deprivation of improved sanitary conditions.  

2. 8. Regulatory Framework and Institutions in Charge of Environmental Sanitation  

In Ghana four ministries are involved in environmental sanitation. The Ministry of Local Government and Rural Development and the Ministry of Water Resource Works and 

Housing formulate policy for sanitation and water respectively. The Ministry of Environment, Science Technology and Innovation and Ministry of Health are in charge of educating the public on hygienic practices and they also contribute to policy formulation. The Ministry of Local Government and Rural Development has the overall responsibility for formulating environmental sanitation policies. The Environmental Sanitation Strategy and Action Plan of Ghana touches on all aspects of environmental health management including solid waste management and human excreta disposal. The policy gives full backing to departments and agencies for management of waste, public health management, environmental monitoring and planning. The responsibility of constructing appropriate domestic and communal toilet facilities is the duty of communities working with their District Assemblies. 

The current National Environmental Sanitation Strategy and Action Plan was revised in 2009. The policy focus on solid and liquid waste, industrial and hazardous waste, storm water drainage, environmental and hygienic education and vector diseases (Government of Ghana, 2010). The policy aims at maintaining a safe, hygienic environment in all human settlements to promote the social, economic and physical well-being of all sections of the population. The policy specifies clearly the various roles of individuals, communities, institutions and other agencies in ensuring a clean and safe environment. 

 The Metropolitan, Municipal and District Assemblies (MMDAs) are responsible for implementing sanitation policy and byelaws. The Waste Management Department, Public Health and the National Disaster Management Organisation (NADMO) are responsible for educating the public about hygienic environmental practices among community members. They are to ensure that people abide by sanitation bye laws. The District Assemblies are also in charge of providing public facilities and refuse dump container in central business districts, major commercial and light industrial areas, local markets and public transport.  

 2.9 Conceptual Framework of the Study 

 The conceptual framework gives a diagrammatic representation of the causes of poor sanitation which leads to incidence of malaria and this is illustrated in Figure 2.1. It depicts the interrelationships among variables in the framework. From the conceptual framework, poor sanitation is as a result of bad attitudes of residents such as indiscriminate disposal of wastes in the community, inadequate sanitation facilities and high fees charged for waste disposal which discourage householders with low incomes from using improved sanitation facilities. Weak enforcement of sanitation bye laws, increase in the number of people in a household and increase in the number of people living in the community also contribute to poor sanitation.   

Improper disposal of wastes serves as a breeding ground for mosquitoes. When an infected mosquito bites a human being, it leads to the transmission of malaria. Incidence of malaria affects the quality of life and allocation of resources within the household, community and the nation as a whole. This is because in addition to human suffering, it also puts stress on health facilities and increase government and household costs arising from the purchase of drugs and time spent for treatment at clinics and hospitals.

Figure 2.1     Causes of Poor Sanitation which leads to Incidence of Malaria. 
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CHAPTER THREE

METHODOLOGY

The study was carried out in Abeokuta metropolis of Ogun state, Nigeria. The area has 10 political wards with a population of 218, 734 persons covering a landmass of approximately 334.43 square kilometres. Most inhabitants of the areas are mainly commercial farmers, petty traders and civil servants. A descriptive crosssectional study design was used for the study.  Multi-stage sampling technique was used to select 450 respondents who were available and expressed enthusiasm to participate in the study. Firstly, five council wards were used for the study. Simple random sampling technique (takea-pick lottery method) was used to select five (5) wards out of the ten council wards in Abeokuta Local 

Government Area (LGA). Numbers were assigned to each ward, folded in pieces of papers, put in a container and mixed thoroughly. Then, the research assistants were asked to pick a piece of the folded paper each. Names of wards written on the paper picked were considered for the study. Secondly, out of the selected five (5) wards, simple random sampling technique (take-a-pick lottery method) was also used to select five (5) villages from each ward(i.e. 5 x 5 = 25 villages). Thirdly, the primary health center (PHC) house-enumeration list for Abeokuta L.G.A. was used as the sample frame and systematic random sampling technique was utilized to select eighteen (18) households in each selected village. The sample interval was obtained by dividing the total number of households in each village by the sample size (households to be sampled) depending on the total number of households in each village. Lastly, in each of the randomly selected households, an adult, either male or female was selected by simple random sampling to participate in the study. The total number of respondents recruited for the study was 450. A total of 450 copies of the questionnaire were administered to 450 households in 25 villages in the selected 5 wards of the study area. A pretested structured questionnaire developed by the researcher was used to collect quantitative data from eligible respondents (18 years and above). The rationale for considering individuals who were 18 years and above is based on the fact that data needed to draw inference and generalization should constitute reliable data which these category of individuals can provide. Also, the target population for this study were adults which are usually from 18 years and above by Nigerian standard. An observational checklist designed by Federal Ministry of Environment [12] was also used to assess residential houses and their surroundings sampled for the study. Items assessed with the checklist were basically type of house, household size, window/door screening, outside surroundings and waste disposal methods. Data generated was entered into excel spread sheet and exported to Statistical Package for Social Sciences (SPSS version 20.0) software for analysis. Results were presented in frequencies, tables and charts. Chi-square was used to test for association between variables at 0.05 α level. Ethical approval was obtained from the Cross River State Health Research Ethics Committee (CRS-HREC) to carry out the study. Respondents gave their informed consent verbally before participating in the study. No names were required during the process of data collection to maintian anonymity and information obtained were kept confidential throughout the period of research.

CHAPTER FOUR

PRESENTATION OF DATA AND ANALYSIS

 4.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS 

The results obtained in this study shows that 120 (26.7%), 110 (24.4%) and 101 (22.4%) of the respondents were between the ages 28-37, 3847 and 18-27 years of age respectively. Male respondents were 243 (54.0%) while 207 (46.0%) were female respondents. Most respondents 237 (52.7%) were married, 159 (35.3%) were farmers, 415 (92.2%) were Christians, 167 (37.1%) had attained secondary level of education, 353 (78.4%) earned a monthly income of less than N20,000, 182 (40.4%) live in mud houses with zinc roof and 181 (40.2%) have a household size of between 4-6 persons    (Table 1).

Table 1. Socio-demographic characteristics of the respondents (n=450)  

	Variables 
	Number of respondents 
	Percentage 

	Age (in years) 
18-27 
	101 
	22.4 

	28-37 
	120 
	26.7 

	38-47 
	110 
	24.4 

	48-57 
	86 
	19.1 

	58 and above 
	33 
	7.3 

	Sex 
Male 
	243 
	54.0 

	Female 
	207 
	46.0 

	Marital status Married 
	237 
	52.7 

	Single 
	73 
	16.2 

	Divorced 
	33 
	7.3 

	Widowed/widower 
	67 
	14.9 

	Co-habiting 
	40 
	8.9 

	Household size 1-3 
	180 
	40.0 

	4-6 
	181 
	40.2 

	7-9 
	76 
	16.9 

	10 and above 
	13 
	2.9 

	Occupation Farmer 
	159 
	35.3 

	Trader 
	90 
	20.0 

	Civil servant 
	103 
	22.9 

	Fulltime housewife 
	17 
	3.8 

	Artisan 
	10 
	2.2 

	Student 
	51 
	11.3 

	Unemployed 
	20 
	4.4 

	Religion 
Christianity 
	415 
	92.2 

	Islam 
	0 
	0.0 

	Traditional religion 
	35 
	7.8 

	Educational status 
No formal education 
	103 
	22.9 

	Primary 
	111 
	24.7 

	Secondary 
	167 
	37.1 

	Tertiary 
	69 
	15.3 

	Monthly income 
Less than N20,000 
	353 
	78.4 

	N20,000-N50,000 
	61 
	13.6 

	Above N50,000 
	36 
	8.0 

	House type 
Mud house with bamboo roof 
	85 
	18.9 

	Mud house with Zinc roof 
	182 
	40.4 

	Block house with Zinc roof/asbestos roofing sheets 
	177 
	39.3 

	Uncompleted building 
	6 
	1.3 

	Wooden made house 
	0 
	0.0 


3.2 Environmental Sanitation Practices 

out of which 128 (41.8%) respondents cleared for Malaria Control and Prevention their surrounding of bushes and grasses  
monthly, 100 (32.7%) cleared weekly and 45 

Most respondents 306 (68.0%) admitted that (14.7%) cleared their surroundings whenever there were bushes and grasses in their premises, they like or expect visitors. Out of 450 respondents, 188 (41.8%) claimed that they had drainage system in their houses; out of which 96 (51.1%) clean the drainage on weekly basis, 50 (26.6%) clean on daily basis while 26 (13.8%) clean their drainage every six months. On methods of solid waste storage, 172 (38.2%) of the respondents claimed that they store their solid wastes in close plastic containers, 116 (25.8%) stored in open containers while 87 (19.3%) of respondents practice open dumping behind their houses (Table 2). 

 Table 2. Environmental sanitation practices for malaria control and prevention (Bush clearing and cleaning of drainage system) 

	Variables 
Number of respondents 
	Percentage 

	Presence of bushes in the surroundings (n=450) 
Present 
306 
	68.0 

	Absent 
144 
	32.0 

	Frequency of cleaning the surroundings Weekly 
	 of bushes and grasses (n=306) 100 
	32.7 

	Monthly 
	128 
	41.8 

	Every 2-3 months 
	23 
	7.5 

	Every six months 
	10 
	3.3 

	Whenever I like/expect visitors 
	45 
	14.7 

	Availability of drainage system around the house (n=450) 
Available 
188 
	41.8 

	Not available 
262 
	58.2 

	Frequency of cleaning the drainage system (n=188) 
Daily 
50 
	26.6 

	Weekly 
96 
	51.1 

	Monthly 
13 
	6.9 

	Every 2-3 months 
0 
	0.0 

	Every six months 
26 
	13.8 

	Not at all 
3 
	1.6 

	Method of solid waste storage (n=450) 
Open container 
116 
	25.8 

	Polythene bag 
75 
	16.7 

	Closed plastic container 
172 
	38.2 

	Open dumping behind the houses 
87 
	19.3 


The methods of waste disposal adopted by the respondents were predominantly open dumping 276 (61.3%) and burning 116 (25.8%). A reasonable proportion of the respondents 319 (70.9%) claimed that they dispose their household generated solid waste on daily basis, 46 (10.2%) once a week while 31 (6.9%) disposed their waste only when the waste bin is filled. Similarly, majority of the respondents 174 (38.7%) disposed their wastewater by pouring in the drain, 111 (24.7%) by pouring anywhere while 84 (18.7%) by throwing on the road. On method of household water storage, 292 (64.9%) of the respondents claimed to store their water in covered containers to avoid contamination while 106 (23.6%) stored in open containers (Table 3). 

Table 3. Environmental sanitation practices for malaria control and prevention (Waste management and water storage) 

	 Variables 
Number of respondents 
	Percentage 

	Methods of waste disposal (n=450) 

Burning 

Open refuse dumpsite 

Dump waste in drains/gutters 

Burying 

Frequency of disposal of household generated solid waste (n=450) 

Daily 

Once a week 

2-4 times a week 

Only when it fills the waste bin 

Only when the waste emits offensive odour 

1-3 times a month 

Method of disposal of wastewater (n=450) 

Pour in the drain 

Throw on the road 

Pouring anywhere 

In an open pit 

Stored in the house 

Method of household water storage (n=450)  

Open water container 

 Open surface water tanks 

Underground cover containers 

Covered water containers 
	116 

276 

40 

18 

319 

46 

30 

31 

16 

8 

174 84 

111 

76 5 

106 

35 

17 

292 
	25.8 

61.3 

8.9 

4.0 

70.9 

10.2 

6.7 6.9 3.6 

1.8 

38.7 18.7 24.7 

16.9 1.1 

23.6 

7.8 

3.8 

64.9 


The types of toilet facilities used by majority of the respondents was pit latrine with cover 149 (33.1%) while 137 (30.4%) used pit latrine without cover. A larger proportion of the respondents 145 (36.7%) claimed that they cleaned their toilets on daily basis, 101 (25.6%) said they cleaned once a week while 89 (22.5%) claimed that they cleaned their toilets only when it is dirty. On methods employed by respondents in preventing mosquito from entering the house, more than half of the respondents 248 (52.1%) admitted that they close their doors and windows especially at night,117 (24.6%) screened doors and windows with nets while 69 (14.5%) used insecticide spray. On methods of preventing mosquito bites inside the house, most respondents 359 (75.7%) claimed using bed nets or ITNs, 41 (8.6%) said they covered their bodies with clothes while 32 (6.7%) used insecticide spray. Majority of the respondents 299 (66.4%) admitted that they have a small farmland of crops in their area of residence (Table 4).

Averagely, a greater proportion of the respondents 283 (62.9%) recorded poor environmental sanitation practices while 167 (37.1%) recorded good environmental sanitation practices (Fig. 1).  

Table 4. Environmental sanitation practices for malaria control and prevention (sanitary facilities and indoor malaria control 

	Variables 
Number of respondents 
	Percentage 

	Type of toilet facility currently in use (n=450) 
	 

	Pit latrine without cover 
137 
	30.4 

	Pit latrine with cover 
149 
	33.1 

	Water system closet without cover 
20 
	4.4 

	Water system closet with cover 
89 
	19.8 

	Bush 
51 
	11.3 

	In polythene bags 
4 

Frequency of cleaning the toilet facility (n=395) 
	0.9 

	Daily 
145 
	36.7 

	Once a week 
101 
	25.6 

	2-4 times a week 
43 
	10.9 

	Only when it is dirty 
89 
	22.5 

	1-3 times a month 
17 

Methods of preventing mosquitoes from entering the house (n=476) 
	4.3 

	Closing door and windows regularly 
248 
	52.1 

	Screening doors and windows with nets 
117 
	24.6 

	Use of insecticide spray 
69 
	14.5 

	Using insect mosquito coil 
7 
	1.5 

	None at all 
35 

Method of preventing mosquito bites inside the house (n=474)* 
	7.4 

	Using bed nets 
359 
	75.7 

	Using insecticide spray 
32 
	6.7 

	Rubbing repellant cream before going to bed 
16 daily 
	3.4 

	Covering body with clothes 
41 
	8.6 

	None at all 
26 

Presence of small farmland of crops in area of residence (n=450) 
	5.5 

	Present 
299 
	66.4 

	Absent 
151 
	33.6 


*Multiple responses 
Test of Relationship between Sociodemographic Characteristics of Respondents and Environmental Sanitation Practices using Chi-square Analysis 

From the table, it was observed that age (χ2 = 11.90; P= 0.023), gender (χ2 = 20.27; P= 0.000), educational status (χ2 = 25.45; P= 0.000) and income level (χ2 = 69.13; P= 0.000) were statistically significantly associated with environmental sanitation practice among respondents (Table 5).  

 Table 5. Test of relationship between socio-demographic characteristics of respondents and environmental sanitation practices using chi-square analysis 
 Variables 
Number of respondents (Percentage) 
Chi-square 
	
	Good environmental sanitation practice (n = 167) 
	Poor environmental sanitation practice (n = 283) 
	Total  
(n = 450) 
	(P-value) 

	Age (in years) 
	 
	 
	 
	11.90 (0.023)* 

	18-27 
	43 (9.6) 
	58 (12.9) 
	101 (22.4) 
	 

	28-37 
	51 (11.3) 
	69 (15.3) 
	120 (26.7) 
	 

	38-47 
	36 (8.0) 
	74 (16.4) 
	110 (24.4) 
	 

	48-57 
	21 (4.7) 
	65 (14.4) 
	86 (19.1) 
	 

	58 and above 
	16 (3.6) 
	17 (3.8) 
	33 (7.3) 
	 

	Gender  
	 
	 
	 
	20.27 (0.000)* 

	Male 
	67 (14.9) 
	176 (39.1) 
	243 (54.0) 
	 

	Female 
	100 (22.2) 
	107 (23.8) 
	207 (46.0) 
	 

	Education 
	 
	 
	 
	25.45 (0.000)* 

	No formal education 
	26 (21.3) 
	77 (17.1) 
	103 (22.9) 
	 

	Primary 
	38  (8.4) 
	73 (16.2) 
	111 (24.7) 
	 

	Secondary 
	45 (10.0) 
	122 (27.1) 
	167 (37.1) 
	 

	Tertiary 
	58 (12.9) 
	11 (2.4) 
	69 (15.3) 
	 

	Monthly income 
	 
	 
	 
	69.13 (0.000)* 

	<N20,000 
	96 (21.3) 
	257 (57.1) 
	353 (78.4) 
	 

	N20,000-N50,000 
	46 (10.2) 
	15 (3.3) 
	61 (13.6) 
	 

	>N50,000 
	25 (5.6) 
	11 (2.4) 
	36 (8.0) 
	 


DISCUSSION OF FINDINGS 

More than half of the respondents admitted that there were bushes and overgrown weeds/ grasses in their surroundings; out of which 128 (41.8%) clean their surrounding monthly, 100 (32.7%) clean weekly and 45 (14.7%) only clean the surrounding whenever they choose or expect visitors. This result clearly indicates poor environmental sanitation practice despite the fact that the respondents reported that they clear their surrounding bushes to prevent malaria (Table 3). The low frequency in bush clearing exhibited by the respondents in this study predisposes them to the risk of contracting malaria. This fact is supported by a Cameroonian study in which malaria prevalence was higher among school children who had bushes around their homes [13]. This is a clear indication that bushes around residential areas poses substantial health risk to humans. Even though it is a common fact that rural people reside in areas surrounded by bushes and undeveloped plots, it is also consequential that they should be aware of the danger of not clearing their surrounding bushes at least on weekly basis. This approach would increase the awareness level as well as suppress the spread of malaria.

While 188 (41.8%) respondents claimed that they had drainage system around their houses,  (Table 5), it was discovered from observation that only 136 (30.2%) had drainage system around their homes; out of which 41 (30.1%) drains were in sanitary condition. The poor environmental sanitation practice observed in this study may be linked to the fact that the drains were probably used as refuse dumpsite for residents in the area. It is common practice that during heavy rainfall, people dump their refuse in the drains and gutters so that run-off water or storm will carry the waste away. During this process, some waste materials are flushed away as expected while others may remain as nuisance, causing offensive odour and providing breeding sites for the female Anopheles mosquitoes. Hence, the poor sanitary condition of most drainage systems observed in most homes presents significant level of health risks to the people residing in such environments as exposure to malaria is inevitable. Thus, rural dwellers need to be properly informed of the need to clean their drains on daily basis. 

Out of the 450 respondents, only 172 (38.2%) respondents reported that they store wastes in plastic containers with cover. The remaining 278 (61.8%) respondents store wastes in open containers, polythene bags while 87 (19.3%) practice open dumping behind their houses. It was also observed that half of the households surveyed 229 (50.9%) had waste storage facility; out of which only 77 (33.6%) used sanitary waste storage facilities. As reported in the current study, only 38.2% practice the proper method of waste storage while 61.8% practice the improper methods. The ultimate aim of proper waste storage is to prevent the emission of obnoxious odour, flies/rodent infestation and maintain environmental hygiene. According to Pat-Mbano and Ezirim [14], where proper waste storage is not practiced, individuals resident in such households are at risk of malaria infection. The health risk becomes higher for households without any waste storage facilities. This is because absence of waste storage facilities would lead to littering of wastes around the surroundings which is hazardous to human health. It is therefore pertinent to emphasize proper storage of household solid wastes (i.e. storage of waste in a closed plastic container) with the aim of maintaining environmental hygiene and healthiness.  

A reasonable proportion of the respondents 276 (61.3%) practiced open refuse dumping as the method of waste disposal, 116 (25.8%) practiced burning, 40 (8.9%) dumped their waste in drains/gutters while 18 (4.0%) buried their waste. 

This result is comparable to that of Warunasinghe and Yapa [15], whereby the respondents practiced burning, burying, compositing and incineration as methods of waste disposal. In most rural areas, open dumping of solid wastes is the most widely practiced method of waste disposal probably because of its cost-effectiveness and convenience. It is also common practice that households dispose wastes in open pits and cover with earth once it is filled. Nevertheless, open waste dumping has its negative impact on health as it encourages flies/rodent infestation, breeding of mosquitoes and emit offensive odour all of which are hazards to human health. Open dumping also destroys the aesthetic beauty of the environment. Thus, public enlightenment should be directed towards acceptable methods of waste disposal such as burning, burying, incineration, compositing, etc.  

Two-third of the respondents 319 (70.9%) claimed that they dispose their wastes on daily basis while 46 (10.2%) dispose wastes once a week. The daily disposal of wastes by the respondents in this study may be linked to their knowledge level and personal experience of the consequences of prolonged wastes storage before disposal. If such waste consist things like empty cans, discarded plastics, etc., it can facilitate mosquito breeding. Hence, there is need to intensify awareness to abolish such practice. While 200 (44.4%) of the respondents practice indiscriminate disposal of waste water such as pouring anywhere, throwing on the road and storing in the house, 250 (55.6%) respondents on the other hand dispose wastewater by pouring in the drains or in an open pit. This result clearly suggests that most respondents knew the implication of indiscriminate disposal of wastewater especially water from the kitchen. Lack of drainage systems around homes may encourage the indiscriminate disposal of wastewater in the surrounding. For example, in households where bathroom facilities are constructed without a good drainage system, the wastewater accumulates causing breeding sites for mosquitoes. In such practical instance, malaria control becomes very difficult.  

Most respondents 292 (64.9%) practice the acceptable method of storing their water in covered water containers to avoid contamination whereas 106 (23.6%) store water in open water containers and 35 (7.8%) in surface water tanks. This observation is supported by a similar study carried out in Akwa Ibom State, Nigeria where 81.2% respondents reported that they store water in close containers [16]. Lack of appropriate storage facilities with cover could predispose to water-borne diseases. A greater proportion of the respondents 286 (63.5%) had pit latrine; out of which 145 (36.7%) clean once a week. This finding is contrary to the findings by Ekong [16], in which 52.8% of the subjects used flush toilets and washed them on daily basis. This result concurs with what was observed, where 283 (62.9%) households used pit latrine; out of which 140 (37.6%) households maintained their toilets in sanitary condition. This is a clear indication that most rural households still patronize the pit latrine probably because of its cost-effectiveness and less complexity in maintenance than the water system closet. Routine and daily cleaning of toilet facilities should be highly emphasized to maintain hygiene standards as well as protect the health of household members from infectious diseases that may arise from unsanitary  facilities. 

On methods used by the respondents to prevent mosquito from entering the house, majority of respondents 248 (52.1%) claimed to close their doors and windows regularly, 117 (24.6%) said they screened their doors and windows with nets, 69 (14.5%) used insecticide spray. Three-quarter of respondents 359 (75.7%) claimed they used bed nets for preventing mosquito bites inside the house. This finding contradicts that of Bamidele, Ntaji, Oladele, and Bamimore [17], in which the use of ITNs was rated low, but agrees with that of Olayemi et al. [18], in which high usage of bed nets was reported. This result clearly indicates that 
respondents 
acknowledge 
the 
high endemicity of malaria infection and adopt multidimensional approaches to its effective control. Existing literature has clearly highlighted that no one single strategy is capable of combating malaria effectively. Currently, integrated vector management (IVM) is the recommended strategy to combat malaria. The high usage of bed nets may be attributed to the fact that it is widely advertised, readily available and cost-effective. This evaluates the efficacy of malaria intervention programmes especially as it concerns the distribution of ITNs to rural households. Two-third of the respondents 299 (66.4%) acknowledged that they have a small farmland of crops near their residential areas. While agricultural productivity propels food availability, food security, economic benefits and maintenance of good health via intake of nutritious food products, its benefits are not without trade-offs. Some agricultural practices such as the use of irrigation for crop cultivation, ponds for fish farming and storage of water in tanks for livestock provides suitable breeding sites for the female Anopheles mosquito to strive, proliferate and infect their hosts [19]. Residents near these farmlands are susceptible to high malaria transmission. It can be inferred that farming activities should be done far from residential areas if healthiness is to be maintained. 

From the results, it was observed that age was significantly associated with environmental sanitation practice (P<0.05). Younger ages were found to engage in good and standard environmental sanitation practices than their older counterparts. This is strongly associated to the fact that, in most homes, the younger adults and teenagers take responsibility of bush clearing, disposal of household solid wastes, wastewaters and cleaning of sanitary facilities. Secondly, the younger respondents may be  more aware of the implications of good environmental sanitation practices than their older counterparts even though in some cases the older adults can be an impetus to proper environmental sanitation practices. In a typical African family setting, while parents are saddled with the responsibility of providing basic household needs, their offspring on the other hand are in charge of the chores in the house which clearly explains the disparity in environmental sanitation practices among age groups.  

Females were found to be more engaged in good environmental sanitation practices than their males counterparts (P<0.05). This may be attributed to the fact that females are seen to be home builders, home managers and organizers. They usually ensure the environment is kept tidy and clean. The males on the other hand, engage in day-to-day activities with the aim of providing for their families. As a result, maintaining good environmental sanitation may probably be of less concern. Educational status was also found to be associated with environmental sanitation practice (P<0.05). This means that the higher the educational status, the higher the standard of environmental sanitation practice and vice versa. Adequate access to health information and high awareness level on the implication of proper environmental sanitation practice may largely account for good environmental sanitation practices among respondents with higher educational status

sanitation practice (P<0.05). This means that income greatly influence the standard of environmental sanitation practice to a reasonable extent. Arguably, the desire to maintain clean and safe environment is highly dependent on the availability of materials and equipment such as rakes, hoes, cutlasses, durable waste bins, disinfectants and detergents. However, it was observed that lower income earners were found to be more engaged in good environmental sanitation practices than the higher income earners. Aside the fact that they constitute more than two-third of the respondents in the current study, they may largely constitute the unemployed or self-employed categories of persons which enables them create the time to maintain their surroundings. The higher income earners may be government or private employees or large-scale business owners who may only attend to their environment about 2-4 times a month probably because of their busy schedules.

CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

  5.1 Conclusions 

 This study involved an analysis of effectiveness of environmental sanitation in the control of  malaria in Abeokuta metropolis. This chapter outlines a summary of the main findings and policy recommendations. In order to address the three main objectives outlined in chapter one, a multi-stage cluster sampling was used to randomly select 120 householders from Abeokuta. About 59.2% of respondents were females whiles 40.8 % were males. A conceptual framework developed by the researcher was used to guide the analysis of factors that led to poor sanitary condition and the link between poor sanitary condition and malaria.       

 Concerning the first objective of establishing the factors perceived by householders as being responsible for the improper disposal of wastes, the results indicated that householders perceived attitude problem due to lack of care in proper disposal of wastes, high fees charged at the public dump sites and by private waste collection service providers and weak enforcement of sanitation byelaws by government authorities as the major factors. Poor sanitary condition often led to incidence of malaria and other sanitation-related diseases as the surrounding served as a breeding ground for mosquitoes.  

The second objective of the study was to ascertain the various methods of waste disposal and human excreta by householders. Householders used various means to dispose of their solid wastes. About 30.8% of respondents burned and/or dumped their solid wastes in the public dump and containers; 18.5% burned and/or threw their wastes into the bush while 

17.5% of respondents disposed their solid wastes into public dump and containers without burning them. About 10.8% of respondents only burned their wastes and 10% of respondents hired private waste collection firms to collect and dispose of their household solid wastes.  

 The third objective of the study was to determine the factors that influenced the household’s choice of the method of collection and disposal of solid wastes. Logistic regression analysis was used to identify variables which influence the householder’s choice of solid waste disposal method. The significant factors that influenced solid waste disposal method were total household income and the number of people in a household. The probability of using an improved method of disposing solid wastes increased with increasing household income but it decreased with increasing number of household members.  

 The fourth objective was to determine the perceptions of households with regards to the link between the quality of sanitary condition and malaria. About 98.3% of respondents indicated that the existing environmental sanitary condition had adversely affected their health over the previous two years. Further, 81.3% of respondents reported that one or more of household members had suffered malaria over the previous two years. The main cause of malaria as perceived by respondents was the poor environmental sanitation quality exemplified by the improper disposal of wastes which served as a breeding ground for mosquitoes which then transmitted malaria to humans. This factor was indicated by about 95% of the respondents.       

5.2 Recommendations 

The study established a clear linkage between the poor quality of environmental sanitation and the incidence of malaria at Abeokuta based on the perceptions of residents in the area. The poor environmental sanitation quality of the area was largely attributed to improper disposal of wastes. The four most important causes of improper disposal of wastes at Abeokuta were bad attitude towards disposal of waste, high fee charged for disposal of waste, weak enforcement of laws and inadequate sanitation facilities. As asserted by Agbola (1993) attitudes are learned by people and can therefore be changed or modified. People with bad attitudes towards wastes disposal can be changed for the betterment of society and a clean environment.  This can be done through education. Hence the Waste Management Department and PHNSDC must embark on an educational campaign to educate residents on risks associated with improper disposal of wastes including the increased incidence of malaria and its attendant societal cost burden. Also, in order to reduce incidence of malaria among households, and religious leaders of various faiths must educate and persuade their followers on the proper disposal of wastes.   

High fees charged by both public dump managers and private waste collection firms were cited as an important cause of the use of unimproved methods of waste disposal by respondents. Further the logistic regression analysis clearly indicated that households with high number of people are less likely to use improved methods of waste collection and disposal. This result illustrated the market failure problem of poor people and those with low incomes who are unable to pay for proper disposal of wastes and resort to use of unimproved methods such as dumping into open spaces which contributes to increased incidence of malaria.   

REFERENCES 

Ackumey, M. M., Gyapong, M., Pappoe, M., Maclean, C. K., & Weiss M. G. (2012).  Socio-Cultural Determinants of Timely and Delayed Treatment of Bruli: Implication for Disease Control Infectious Disease of Poverty Journal, htt://www.idpjournal.com/content/1/1/6 accessed on 15th June 2013 

Agbola, T.(1993).  Environmental Education in Nigerian Schools, as quoted in Kendie, 1999. Do attitudes matter? Waste Disposal and Wetlands Degradation in the Cape Coast Municipality of Ghana. DPPC, University of Bradford.  

Ahiadeke, C. ( 2008). Research Methodology, Theory and Practice in the Social Sciences. Sundel Services Accra.  

Anaman, K. A. (2003). Research Methods in Applied Economics and Other Social Sciences. Brunei Press Sendirian Berhad .     

Anaman, A. K.  & Jair, R. M. (2000).  Contingent Valuation of Solid Waste Collection Services for Rural Households in Brunei Darussalam  The Singapore Economic Review,  45 (2), 223-240. 

Anomanyo, D. E. (2004). Integration of Municipal Solid Wastes Management in Accra Ghana Bioreactor Treatment Technology as an Integral Part of the Management Process. A thesis submitted to the Lund University in partial fulfillment of the requirements for the award of the Master of Science (MSc) degree in International Environmental science November 2004, htpp://www.lumes.lu.se/database/alumni/03.04/theses/ anomanyo-edward.pdf, accessed on March 15th, 2013. 

Asenso-Okyere, W. K. (1994). Socioeconomic Factors in Malaria Control, World Health Organization Forum, pp. 265-8.  

Ayotamuno, J. M. & Gobo, A. E. (2004). Municipal Solid Waste Management in Port Harcourt Nigeria: Obstacles and Prospect, Management of Environmental Quality: An international Journal, 15 (4) pp. 389- 398.   

 Babbie, E. (2001). The Practice of Social Research 9th Edition, Belmont, California:  Wadsworth   Publishing Company.  

 Beede, D. N. & Bloom, D. E. (1995). The Economics of Municipal Solid Waste, The   World Bank Research Observer 10(2) August pp. 113-150.  

Chaplin, S. E. (1999). Cities, Sewers and Poverty: India’s Politics of Sanitation, Environment and Urbanization, 11 (1), 145–158. 

 Davids, S. (2010). Accra’s Public Places of Inconvenience, Feature article on   http://www.ghanaweb.com/GhanaHomePage/features/artikel.php?ID=183943 accessed on 22nd June, 2013.  

Da Zhu, P., H. Asnani, C. Zurbrugg, S. Anapolsky & S.Mani. (2008). Improving Municipal Solid   Waste Management in India, A Source Book for Policy Makers and Practitioners. World Bank,  Washington D.C. 

Fobil, J.N.et al. (2007). The Influence of Institutions and Organizations on Urban Waste Collection Systems: An Analysis of Waste Collection System in Accra, Ghana. Journal of Environmental Management, 86(1), 262–271. 

Ga South Municipal Assembly, (2010). Medium Term Development Plan 2010-2015: Ghana Shared Growth and Development Agenda. Accra. 

Gaur, A. S. & Gaur, S.S. (2001). Statistical Methods for Practices and Research; A Guide to   Data   Analysis using SPSS.  Response books Saga Publications. 

Ghana Statistical Service. (2013). 2010 Population and Housing Census: National Analytical   Report. Accra, GSS 

Government of Ghana. (2010a). National Environmental Sanitation Strategy and Action Plan.   Accra: Environmental Health and Sanitation Directorate, Ministry of Local Government and Rural Development. 

Gujarati, D. N. (2003).  Basic Econometrics, Fourth Edition, London: McGraw-Hill.   

Konadu-Agyemang, K. (2001a). The Political Economy of Housing and Urban Development in Africa: Ghana’s Experience from Colonial Times to 1998. London: Praeger. 

McKenzie, D., Gedalof, Z. E., Peterson, D. L.,  & Mote, P. (2004). Climatic Change, Wildfire, and Conservation Conservation Biology, 18(4), 890-902. 
McMicheal, A. J. (2000). The Urban Environment and Health in a World of Increasing   Globalization: Issues for Developing Countries.  Bulletin of the World Health Organization, 200(78) Geneva, Switzerland. 

 Mensah, M. (2002). The State of Environmental Sanitation in Accra Metropolitan Area. Pentecost   Press. Accra, Ghana. 

Mensah, O. & Kumaranyake, L. (2004). Malaria Incidence in Rural Benin: Does Economic   Matter In Benin Health Policy. pp.92-101.  
Miller, J.G. (1988).  Perspective of Wastes Management in Ghana, Recycling Option, Seminar on Abfall, Borse .Stock Exchange for Industrial Waste Geoth Institute Accra, 30 (3): 134-139.   

Ministry of Health (1991).  Annual report, Ministry of Health, Accra.  

Nkuo-Akenji, T.  Ntonifor, N. N.  Maze, B.  Kimbi, H. K.  Abongwa, E. L.  Armand,N.  Anong. ,D.N.  Songmbe, M .  Boyo, G . M .Ndamukong , N. K .& Titanji, P. K. (2006). Environmental Factors Affecting Malaria Parasite Prevalence in Rural Bolifamba South West Cameron, African Journal of Health Sciences, 13 (1-2) January-June 2006.    

Nze, F.C. (1978). Managing Urban Waste in Nigeria for Social and Economic Development Journal of Management Studies, Lagos  5, Nigeria. 

OCIN (2005). Accra Sewerage Improvement Project (ASIP), Appraisal Report, African Development Fund.   

Ofomata, G.E.K. & Eze, P.O. (2001). Geographical Perspectives on Environmental Problems   and Management in Nigeria, Jamoe Publishers Enterprise Enugu Nigeria. 

Opoku, A.A., Ansa-Asara O.D. & Amoako,J (2007). “The Occurrences and Habitat 

Characteristic of Mosquitoes in Accra”, West African Journal of Applied Ecology 11, pp 99-  107.   

Owusu, G (2010). Social Effects of Poor Sanitation and Waste Management on Poor Urban   Communities: A Neighborhood[image: image2.png]


Specific Study of Sabon Zongo, Accra,. Journal of   Urbanism:  International Research on Placemaking and Urban Sustainability, 3:2, 145-160.   http://www.tandfonline.com/loi/rjou20,assessed on 5th July, 2012.  

Public Health Nurses School Demonstration Clinic Mallam  (2011) Annual report. 

Potter, R.B. & Lloyd-Evans, S. (1998). The City in the Developing World. London,   Longman. 

Schertenleib, R & Dionys, F (2002). An Integrated Approach to Environmental Sanitation an Urban Agriculture. Deubendof, Switerland.  

Sharma, S. K., Pradham, P. & Pradhi, D. M., (2001). “Socioeconomic Factors Associated with   Malaria in a Tribal Area of Orissa, India”, Indian Journal of Public Health, pp93-98.  

Songsore, J. & McGranahan, G. (1993). “Environment, Wealth and Health: Towards an Analysis of Intra-Urban Differentials within the Greater Accra Metropolitan Area” Ghana Environment and Urbanization, 5, 10–34.  
Songsore, J. (2000). Urbanization and Health in Africa: Exploring the Interconnections   Between  Poverty, Inequality and the Burden of Disease, IWSG Working Papers 122000. 
Songsore, J. (2003a). Towards a Better Understanding of Urban Change: Urbanization, National Development and Inequality in Ghana, Accra: Ghana Universities Press. 

Snow, R., Craig, M.H., Newton, C.R. &  Steketee, R.W. (2003). The Public Health Burden  of Plasmodium Falciparum Malaria in Africa: Deriving the Number. Working Paper No. 11,   Disease Control Priorities Project. Bethesda, Maryland: Fogarty International Center, National Institutes of Health. 

Sule, O R.A. (1981). Management of Solid Wastes in Nigerian towards a Sanitary Urban Environment. Quarterly journal of administration, Lagos vol. 15, Nigeria, http://www.kon.org/urc/u6/george.html, accessed on 17th July 2013 

Tchobanoglous, G., Theisen, H. &  Vigil, S. A. (1993). Integrated Solid Waste Management. New York, McGraw Hill.  

Tettey-Lowor, F. (2009). Closing the Loop between Sanitation and Agriculture in Accra, Ghana:   Improving Yields in Urban Agriculture by Using Urine as a Fertilizer and Drivers & Barriers    for Scaling-up, Unpublished MSc Thesis Report, Wageningen University, The Netherlands.  

Uguwh, (2009).cited in Solid Wastes Effects at Human Development and Health, http://www.ukessays.co.uk/essays/health/solid-wastes-effects-at-humandevelopment-and-health.php accessed on December 29th  2012. 

 United Nations News Center, (2010). General Assembly Declares Access to Clean Water and   Sanitation is a Human Right, http://www.un.org/waterforlifedecade/human, accessed February  15th  2013.  

UNICEF (2007).The International Year of Sanitation 2008                http://www.unicef.org/media/media-39547html accessed on December 27th 2012.   

Van Der Geest, S & Obirih-Opare, N. (2002). Getting Out of the Shit: Toilets and the Daily Failure of Governance in Ghana, Euro-African Association for the Anthropology of   Social Change and Development. Accessed at: http://apad.revues.org/pdf/150. May 12th  2013. 

WHO (2009). World Malaria report Geneva, Switzerland. 

 WHO (2011). WHO Global Malaria Programme: World Malaria report (2011). Geneva, Switzerland.  

WHO/UNICEF (2012). Progress on Drinking Water and   Sanitation update WHO, Geneva/ New York: WHO/UNICEF. 

WHO/ UNICEF. (2003). The Africa Malaria report 2003. Geneva  

 Yamane, T. (1973).   Statistics: A Introductory Analysis, 3rd edition   Harper and Row, New York. 

APPENDIXE

QUESTIONNAIRES

PLEASE TICK [√] YOUR MOST PREFERRED CHOICE AND AVOID TICKING TWICE ON A QUESTION

SECTION A

Socio-demographic characteristics   

	Variables 
	Please tick

	Age (in years) 
18-27 
	

	28-37 
	

	38-47 
	

	48-57 
	

	58 and above 
	

	Sex 
Male 
	

	Female 
	

	Marital status Married 
	

	Single 
	

	Divorced 
	

	Widowed/widower 
	

	Co-habiting 
	

	Household size 1-3 
	

	4-6 
	

	7-9 
	

	10 and above 
	

	Occupation Farmer 
	

	Trader 
	

	Civil servant 
	

	Full time housewife 
	

	Artisan 
	

	Student 
	

	Unemployed 
	

	Religion 
Christianity 
	

	Islam 
	

	Traditional religion 
	

	Educational status 
No formal education 
	

	Primary 
	

	Secondary 
	

	Tertiary 
	

	Monthly income 
Less than N20,000 
	

	N20,000-N50,000 
	

	Above N50,000 
	

	House type 
Mud house with bamboo roof 
	

	Mud house with Zinc roof 
	

	Block house with Zinc roof/asbestos roofing sheets 
	

	Uncompleted building 
	

	Wooden made house 
	


SECTION B

 Environmental sanitation practices for malaria control and prevention (Bush clearing and cleaning of drainage system) 

	Variables 
                                 Please Tick

	Presence of bushes in the 

surroundings 
Present 

	

	Absent 

	

	Frequency of cleaning the surroundings Weekly 
	 of bushes and grasses  

	Monthly 
	

	Every 2-3 months 
	

	Every six months 
	

	Whenever I like/expect visitors 
	 

	Availability of drainage system 

around the house
Available 

	

	Not available 

	

	Frequency of cleaning the 

drainage system
Daily 

	

	Weekly 

	

	Monthly 

	

	Every 2-3 months 

	

	Every six months 

	

	Not at all 

	

	Method of solid waste storage
Open container 

	

	Polythene bag 

	

	Closed plastic container 

	

	Open dumping behind the houses 

	


Environmental sanitation practices for malaria control and prevention (Waste management and water storage) 

	 Variables 
	Please Tick

	Methods of waste disposal 

Burning 

Open refuse dumpsite 

Dump waste in drains/gutters 

Burying 


Frequency of disposal of household generated solid waste 

Daily 

Once a week 

2-4 times a week 

Only when it fills the waste bin 

Only when the waste emits offensive odour 

1-3 times a month 

Method of disposal of wastewater 

Pour in the drain 

Throw on the road 

Pouring anywhere 

In an open pit 

Stored in the house 


Method of household water storage 

Open water container 

 Open surface water tanks 

Underground cover containers 

Covered water containers 
	


Environmental sanitation practices for malaria control and prevention (sanitary facilities and indoor malaria control 

	Variables 
                                                  
	Please Tick

	Type of toilet facility currently in use
	

	Pit latrine without cover 

	

	Pit latrine with cover 
 
	

	Water system closet without cover 
 
	

	Water system closet with cover 

	

	Bush 

	

	In polythene bags 


Frequency of cleaning the toilet facility
	

	Daily 
 
	

	Once a week 
 
	

	2-4 times a week 

	

	Only when it is dirty 
 
	

	1-3 times a month 


Methods of preventing mosquitoes from 

entering the house
	

	Closing door and windows regularly 

	

	Screening doors and windows with nets 

	

	Use of insecticide spray 

	

	Using insect mosquito coil 

	

	None at all 


Method of preventing mosquito bites 

inside the house 
	

	Using bed nets 

	

	Using insecticide spray 

	

	Rubbing repellant cream before going to bed 
16 daily 
	

	Covering body with clothes 
 
	

	None at all 
 

Presence of small farmland of crops in 

area of residence
	

	Present 

	

	Absent 
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