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                                                    ABSTRACT 

This research was done using multiple methods case study to determine if 

environmental sanitation conditions affect malaria infection rates in children of two 

communities; one urban area and one rural area. Fasari settlement in Kuje Area 

Council was the rural case study while Wuse zone 6-, Abuja was the urban case 

study. The specific aim of this research was to investigate the incidence of malaria in 

children under 5- in relation to environmental sanitation conditions in the two 

communities. Fasari and Wuse Zone 6- was used because of the different 

environmental conditions.  
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The research was done within the months of February and April 2015, also 

the study made use of all available records at the Federal Staff Hospital, Abuja. 

Information was obtained from design questionnaire, a total of 50 cases notes were 

studied and analysed.  

My research didn’t specifically show that environmental sanitation is 

responsible for different malaria rates in the two study areas. This was because the 

respondents in Wuse Zone 6 were using prophylaxis for their children and the 

respondents in Fasari rural settlement had no records of malaria incidence of their 

children.  

Conclusively, malaria is a treatable ailment that continues to cause death to 

children under the age of five years. Environmental factors such as stagnant water, 

bushy environment and poor environmental sanitation play an important role in 

spreading the disease. 
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Introduction 

Background 

Living in a clean environment, access to sanitation facilities and good health 

is every child’s right. However, many children in developing countries such as 

Nigeria lack safe and clean environment sanitation and good health (IRC 

International Water and Sanitation Centre, 2001). School-going children also lack 

environment sanitation facilities, leading to possible health effects. Lack of proper 

maintenance and preservation of the environment causes potential danger to the 

health of children at home and in schools. Provision of sanitation facilities does not 

make healthy physical learning environment sustainable, but utilization of such 

facilities and related hygiene behaviors that lead to accrued health benefits. In 

schools, hygiene education aims to boost sustainable environment sanitation 

practices that will help in preventing water and environmental sanitation-related 

diseases. In practice, the sanitary situation in many schools and many homes in 

Nigeria is unacceptable. Water supply and sanitation practices are inadequate to 

many school-going children in schools and at home. Children use non-functional 

toilets and latrines that lack water for flushing whereas some are open with freely 

flowing sewage. These conditions make schools and homes unsafe places for 

children where waterborne infectious diseases such as diarrhea and cholera and 

water-related vector-borne diseases such as malaria are rampant (WHO, 1997). 

Nigeria experiences high child mortality rates from malaria (30%) as one of 

the water-related vector-borne diseases. Other diseases that kill include diarrhea and 

dysentery. Carrier mosquitoes that breed in stagnant water cause malaria. Therefore, 

poor environmental sanitation practices that result to stagnant water provides such 
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breeding grounds for mosquitoes. Consequently, the rates at which children are 

infected by the deadly disease tend to increase. The millennium development goals 

(MDGs) adopted by the United Nations in 2000 aimed at reducing such diseases and 

poverty. Accordingly, the first MDG’s objective was eliminating and reversing the 

effects of malaria and other main diseases by 2015. Despite the fact that the MDGs 

were set and adopted worldwide, many African countries failed to initiate the 

strategies to combat malaria. The MDGs and the Malaria Declaration in Abuja in 

2000 have had minimal impact on the spread of the disease and related death cases. 

Additionally, Nigeria recorded a growing resistance of the malaria disease to first 

line drugs. As such, infected people use the expensive ACT combination therapy. 

Malaria in children is a prevalent issue in Nigeria, where more than half of the 

population lives below the poverty line. Living under such conditions condemns 

majority of the children to living in poorly preserved physical environment. Lack of 

basic environmental sanitation practices leads to increased malaria cases. 

Research Rationale (Importance of the Study) 

Many diseases, including malaria are not only the result of malnutrition and 

poverty, but also the result of environmental risk factors. As such, it is important to 

consider environmental health issues that affect a child’s health. In addition, it is 

paramount to discuss water-related diseases that pose danger to a child’s survival 

especially in malaria-stricken areas. This study uses a case-study approach to 

examine the relationship between environmental sanitation and malaria incidence in 

rural and urban sites in Abuja; Nigeria. In order to attain sustainable results, there is a 

need to improve preventive measures directed towards children's health. 

Additionally, preventive measures such as improving environmental sanitation are 
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successful in reducing children’s exposure to disease agents thus averting latent 

infections. This literature review looks at the correlation between environmental 

sanitation and malaria among children in Nigeria. 

The main objective of this review is to provide required information to 

decision-makers on the possible and appropriate policies to aid in the reduction of 

children infections and deaths from malaria. The information will also help in 

protecting the health and well-being of young children through providing sustainable 

environment sanitation practices. This entails the reduction of the environmental risk 

factors by offering suitable interventions that prevent exposure. In addition, this 

review will also help in understanding the environmental risk factors, ways in which 

the children are exposed, and how to alleviate the potential health impact. 

Accordingly, the study will also provide a better understanding of the relationship 

between environmental sanitation and malaria among children in Nigeria. 

Environmental Sanitation 

According to the WHO, environmental sanitation entails the control or 

modification of the physical environment in order to avert the transmission of 

diseases to humans. This involves access to a safe and adequate water supply-, and 

sanitary disposal, free of human excreta. It also involves household waste 

management and changing individuals’ behavior through hygiene education. The 

International Drinking Water Supply Decade of 1981-1990 recorded a remarkable 

increase in water supply and sanitation across the globe. As a result, over 1.6 billion 

people could access safe water for drinking. However, in 2001, over 1.1 billion 

people were without adequate sanitation and safe drinking water in the globe. 

Further, in 2000, about 80% of Africans lacked improved sanitation and clean water. 
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In rural areas in China and India alone, over 1.3 billion people had inadequate 

sanitation especially in rural areas. According to the WHO (2001), approximately 

40% of the world’s population lacked adequate sanitation.  Since 1990 to date, 

efforts to achieve global coverage of sanitation and clean water have been 

unsuccessful. This is attributed to rapid population growth that overwhelms the 

improvements made and the extent of resources required to achieve the set goal. In 

2011, about 2.5 billion people in the world use inadequate sanitation facilities and 

approximately 1 billion people practice open defecation. In the same year, 64% of 

the world’s population relies on improving sanitation amenities. 

The situation in Africa alone is worse than other parts of the world. Africa 

experiences the poorest environmental sanitation practices. According to 2000 

statistics, only 62% of Africa’s population had access to improved sanitation and 

clean water supply. The situation in rural areas in Africa was worse with only 47% of 

the population enjoying adequate sanitation. Urban areas portray a different statistic 

with about 85% of residents enjoying improved sanitation and clean water supply 

(World Health Organizations, 2002). In 2012, sub-Saharan Africa recorded 44% of 

the population that experience low sanitation coverage. An estimated 26% of the 

population practices open defecation in this region (United Nations, 2011). 

In Nigeria, the water situation and environment sanitation are also 

unacceptable. The country’s population grows rapidly, with about 54% of the people 

living in abject poverty. Even though the country has enough water to meet the 

current drinking demand, lack of ability to distribute the water leads to inadequate 

supply in some areas. Additionally, the population also suffers poor sanitation 

amenities that pose public health problems to children. Efforts by the Minister of 

Water Resources in the country initiated a program to improve water supply and 
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environmental sanitation. The efforts were successful where the country recorded an 

improvement of 30% during 1999-2004 periods. In 2012, the country recorded 

estimated improvements to 32% for improved sanitation. Despite these 

improvements, the country still faces major challenges in achieving the Millennium 

Development Goals. 

The inability to achieve the MDGs through providing clean water and 

environmental sanitation to its population is attributed various reasons. Bad 

governance practices lead to poor environmental sanitation and inadequate of clean 

water to the population. Numerous funds directed to sanitation and water sector from 

the government and foreign aid are misappropriated and stolen through corruption. 

This problem affects Nigeria and many other African countries. Consequently, 

sanitation goals become difficult to achieve. Government officials also frustrate civil 

society groups’ efforts in providing environmental sanitation practices. Secondly, 

lack of political will and commitment by the government, civil societies and donors. 

These stakeholders lack the commitment to ensure that environmental considerations 

are implemented in order to achieve improved sanitation amenities. Such lack of 

commitment is evident in health centers and schools that are built without toilets and 

good drainage systems. 

Water-Related Diseases 

Water-related diseases are key barriers to sustainable development. 

According to Toepfer (2004), disease statistics are especially tragic in the developing 

countries such as Nigeria. Diarrhea and malaria are the largest causes of death in 

children below the age of 5 years in Africa. Most of the deaths experienced are 

preventable. Increased population, growing water demands and climate change have 



6 

led to vulnerability of water-related diseases. According to the WHO (2008), water-

related diseases can be categorized into, 1) waterborne infectious diseases such as 

diarrhea and cholera and 2) water-related vector-borne diseases such as malaria. 

Recent outbreaks of water-related diseases in parts of West Africa and especially 

Nigeria have prompted different organizations towards establishing appropriate 

methods to eliminate and prevent the spread. In earlier years, health and sanitation 

education in Nigeria concentrated on teaching theory and memorization of facts on 

water-related diseases. The official curriculum ignored the practical implementation 

of sanitation through strengthening hygiene practices. Nigeria government offered 

formal, non-specific civic and school education that failed in enabling people on how 

to eliminate and prevent the spread of water-related diseases. The most affected parts 

of the country are the rural areas where majority of residents lack basic water 

sanitation practices. Additionally, schools topics on sanitation have been disregarded 

because the curricula fail to accommodate adequate teachings on water sanitation and 

hygiene. Nigerians also experience water shortages and water infrastructure 

problems in the some urban and rural areas leading to difficulties in maintaining 

water sanitation (Wright et al., 2004). Many people collect water for daily survival 

from any available water collection points rendering the fight against water-related 

diseases even more difficult (Newsom, 2006). In spite of all the efforts made by the 

Nigerian government agencies, the non-governmental organizations, and local 

interest groups, basic sanitation in schools and major cities remains poor. Both urban 

and rural areas, schools and health centers have limited access to appropriate sanitary 

facilities. 

The majority of Nigerians in rural areas and poor urban settlements lack basic 

requirements such as latrines and hand washing amenities The few available sanitary 
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facilities are poorly managed and periodically non-functional (UNEP, 2008).. Failed 

efforts in eliminating and preventing water-related diseases are attributed to lack of 

prioritizing environmental sanitation in rural and urban areas by the local authorities. 

Consequently, the majority of the cities and schools do not have access to proper 

sewerage systems. The pit latrines used especially in the rural areas serve as the only 

sanitation facilities. However, the pit latrines are also poorly maintained, especially 

in public places and schools leading to unhygienic conditions. Other sections of 

urban areas experience burst and open sewers that flow across residential areas, 

creating pools of stagnant water that form breeding grounds for mosquitoes (UNEP, 

2008).- Under such conditions, the cities, schools and other public areas have 

become hazardous where the water-related diseases such as cholera, dysentery, 

malaria, and diarrhea originate and spread. Suffering from either of these water-

related diseases affect the ability to partake any economic activities to improve the 

people’s living standards. As such, the families continue living in the same poor 

sanitation areas leading to the continuous challenges in containing the diseases. 

Additionally, the government uses many funds in treating the diseases leading to 

lesser focus on improving sanitation and preventing them. In schools, affected 

children suffer from poor health, causing the inability to learn. 

Many water-related disease interventions have been successful. However, the 

results have not been sustainable over the years. Efforts in parts of the country have 

failed to attain the set targets with the diseases reemerging.  The Nigerian 

government also lacks appropriate systems that can be used in educating and 

facilitating water sanitation in all the affected areas.  
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Malaria 

Malaria is a vector-borne disease caused by parasites of the genus 

Plasmodium. Scientifically, four main Plasmodium species infect humans with 

malaria. These species include Plasmodium falciparum, P. ovale, P. malariae and P. 

vivax. Of the four species, P. falciparum, transmitted by the female Anopheles 

mosquito, is the most common and deadly. If untreated, malaria caused by P. 

falciparum can cause cerebral malaria. Infected humans experience fever pain in the 

joints, nausea and continuous vomiting, shivering, and severe abdominal pains. At 

and advanced disease level, victims experience convulsions, coma, and extreme 

fatigue and diminished immunity to other diseases. In Nigeria, human malaria is a 

major threat to children. According to Miller (2000), if untreated, malaria caused by 

P. falciparum may lead to severe malaria and eventual death. 

Malaria incidences vary according to the weather that affects the ability of the 

survival of Anopheles mosquitoes. Nigeria experiences tropical climate described by 

a combination of high rainfall, temperature, and humidity, especially in the South of 

the country that encourages breeding of the mosquitoes. As such, Nigeria has a large 

inhabitant at risk of malaria. Consequently, malaria poses a major health issue in the 

country with constant transmission across the country. According to National 

Malaria Control Plan of Action (1996 & 2001), malaria accounted for about 50% of 

the outpatient consultations in all hospitals. In addition, 15% of the hospital 

admissions made were patients suffering from malaria. The disease is also 

considered as an economic and social problem because of the funds dedicated to 

solving the endemic. According to WHO (2005), Nigeria government spent over 

US$3.5 million and additional US$ 2.3 million from other stakeholder sectors in 

attempts to control the malaria menace in 2003. Additionally, about 50% of the 
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population in Nigeria experience at least one malaria episode annually (WHO, 1995: 

WHO, 2002). Alarmingly, the situation is getting worse because of the increased 

malaria resistance to the cheap and readily available first line anti-malarial drugs 

(WHO, 2002). The resistant malarial infections constitute over 90% of the reported 

cases of all tropical diseases in the country (Alaba, 2005). Evidence from the 

Nigerian malaria report in 2005 shows an increase in infections from 1.12 million in 

1990 to 2.25 million in 2000 and 2.61 million by the end of 2003 (WHO, 2005). 

Malaria is a treatable ailment that continues to cause death to children under 

the age of five years in rural areas of Nigeria. Statistically, malaria causes over a 

million deaths in the world and 90% of these deaths occur in Africa. The disease is 

common and occurs approximately three to four times annually in young children. It 

is also responsible for about 25% of infant deaths and 30% of childhood death in the 

country, UNICEF, 1998: Federal Ministry of Health, 2008). The disease causes 

severe anemia and cerebral infections among other complications in children under 

the age of five. Annually, Nigeria records approximately 100 million episodes of 

malaria infections in children below the age of five years (Federal Ministry of 

Health, 2008). The childhood mortality rate is 143 deaths per 1,000 live births in 

Nigeria due to malaria (WHO, 2012). Most of these deaths occur a few days after 

developing symptoms of malaria. Some deaths occur due to self-treatment at home. 

This is where a child does not receive early treatment from hospitals, but instead, 

self-medication is administered from anti malarial from medicine sellers. In 

appropriation or delay of proper treatment also causes death in children (Goodman et 

al, 2007). 

Malaria transmission depends on the prevalence of the infection in man, 

seasonal incidence, the characteristics of the indigenous mosquito, and vulnerability 
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to infection. The overall biological cycle of a mosquitoes’ life is identical with the 

egg, larval and pupae stages. Nigeria’s weather is conducive for the breeding of all 

species of mosquitoes. The eggs are deposited in particular aquatic habitats and other 

stagnant, water-containing structures, natural or artificial. In most cases, poor 

environmental sanitation practices lead to formation of artificial breeding grounds for 

the mosquitoes. For example, presence of poorly drained surface water and open 

sewers in urban and rural areas provide mosquitoes with suitable breeding 

environment. Additionally, poorly serviced water system infrastructure and 

abandoned projects in cities and rural areas provide aquatic habitats for mosquitoes’ 

breeding. Poor governance activities and corruption has resulted in incomplete water 

infrastructure such as cisterns, canals, ditches, reservoirs and water-filled potholes all 

over the country provide artificial breeding grounds for mosquitoes.  After 

approximately 3 days, an adult mosquito emerges from the pupae. A female adult 

mosquitoes feed on blood and in the process may infect humans with malaria. 

Children in Nigeria are vulnerable to potential malaria infections since most of the 

breeding grounds are close to the playing grounds. The increase in malaria infections 

is largely influenced by the distribution of the mosquito’s population that is 

influenced by environmental conditions. 

Malaria Impact on Children’s Health 

Epidemiological studies propose that health shocks in children may result to 

serious long-term health consequences. For example, young children may undergo 

slowed brain development because of insufficient oxygen and nutrients caused by 

suffering from malaria. Consequently, long-term impairment of mental abilities and 

brain functions may follow. In addition, children who suffer from malaria are likely 



11 

to experience lower lifetime educational attainment and deteriorating health 

outcomes in old age. Early exposure to malaria is also associated with lower 

economic status in adulthood. This accrues from possible educational setbacks and 

loss of important school days during the sick period. Small school-going children fail 

to attend school whenever they are suffering from malaria. Treating the disease to 

full recovery may take significantly longer time in children below the age of 10 

years. As such, they end up losing many school days. Additionally, as 

aforementioned, children in Nigeria are likely to experience 3 to 4 episodes of 

malaria infection annually. This consumes most of their school time in hospitals 

during treatment and recovery. In such cases, a child misses a significant number of 

lessons in school. A continuation of this trend will have severe long-term educational 

and economic effects in childhood and adulthood. 

Other studies show that malaria causes lack of adequate hemoglobin 

concentration in a child leading to anemia. Anemia is a widespread health problem, 

especially in developed countries such as Nigeria. Majority of the anemia cases in 

children are found in malaria-endemic areas in Sub-Saharan Africa. According to 

WHO (2005) 30-90% of children under the age of 5 years from malaria infested 

regions suffer from anemia. Of this, 5-15% suffers from severe anemia that result to 

death because of malaria. Malaria contributes significantly to poor nutritional status 

leading to possible malnutrition. Consequently, small children lack the essential iron 

nutrient leading to anemia. Suffering from malaria eventually causes death if 

untreated. Children and adults equally succumb to malaria in case the disease reaches 

its last stages. 
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Statement of problem 

It is known that malaria is a deadly infectious disease which is common 

especially in children below the age of five. Recent study shows that Nigeria holds 

25% of malaria disease burden in Africa, contributing to the one million lives lost 

each year in the region, most of which are children and pregnant women. Even 

though malaria is a curable disease, it is an endemic and a major public health issue. 

“In Nigeria, malaria-related deaths account for up to 11 percent of maternal 

mortality. Additionally, they contribute up to 25 percent of infant mortality and 30 

percent of under-5 mortality, resulting in about 300,000 childhood deaths annually” 

(cite). Poor environmental sanitation conditions, such as pools of stagnant water, 

promote the breeding of mosquitos, which are the vectors for malaria. 

Specific aim 

To investigate the incidence of malaria in children under 5- in relation to 

environmental sanitation conditions in two sites, on rural (Fasari) and one urban 

(Wuse Zone 6), in the Federal Capital Territory (FCT), Abuja, Nigeria. 

Objectives  

• To identify ways that local residents contribute to environmental conditions 

around their homes. 

• To evaluate medical records of malaria cases in children from urban hospitals 

in Abuja. 

• To determine the availability of health facilities in Fasari. 

• To determine typical malaria prevention and control strategies used in urban 

hospitals in Abuja, Nigeria. 



13 

• To make recommendations regarding environmental sanitation as it pertains 

to child health. 

Null Hypothesis (H0) 

 Environmental sanitation conditions have no effect on the incidence of 

malaria in children.  

Research Hypothesis (H1) 

 The incidence of malaria in children is higher in areas with poor 

environmental sanitation conditions than areas with better sanitation conditions. 

Study Area  

 This research was conducted in the Federal Capital Territory, Abuja a central 

part of Nigeria. FCT Abuja has six local government areas namely; Abaji, Abuja 

municipal council (AMAC), Bwari, Kuje, Kwali, and Gwagwalada local 

government. This research was conducted in the Abuja Municipal Council (AMAC) 

and Kuje Local Government Area. 

Methodology 

Study Sites 

Rural Area 

This research was conducted primarily around the Fasari rural settlement of 

the Kuje Area Council of Abuja. Fasari is a densely populated rural community 

covering an estimated 58km2. In this area, residential buildings are clearly marked as 

unapproved by the Abuja town planning board as the area is reserved for rail lines. 

Regardless, most of the ‘unapproved’ buildings are well occupied by the local 
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people. Thus, there are no city services, such as environmental sanitation within the 

entire locality. The poor sanitary condition (lots of stagnant water) of this area leaves 

the residents highly vulnerable to malaria attack and other communicable diseases 

especially among the children. This makes the area a perfect case study for this 

research. 

The high cost of accommodation in both urban and rural parts of Abuja 

provides the local settlers of Fasari affordable shelter. But living in such area is at the 

detriment of the health of the residents. The residential area is dotted with refuse 

dumps, stagnant water, bushes and sewages around homes mostly inhabited by 

illegal occupants. These occupants are mainly people from far Northern Nigeria that 

often migrate to Abuja in search of menial jobs. In some homes, you can find 

between three to four nursing mothers among other occupants. 

Little babies between the ages of 0-5 years are carelessly left on dirty mats or 

left to roam around the refuses. Bathrooms are made of shacks and erected separately 

from the main house. No latrines, incinerator, drainages, or portable drinking water 

in the Fasari rural settlement. There is high rate of possible epidemic yet, and the 

inhabitants have no access whatsoever to any medical service within the vicinity. 

There are no access roads in the area except for footpaths, as houses are built 

without proper planning. Electricity supply to the area is minimal as most of the 

illegal structures are yet to be connected to the Kuje power lines. There is also 

incidence of overpopulation or overcrowding as most homes are inhabited by more 

than two families even with little or no ventilation. Apparently, the Fasari inhabitants 

feel little or no impact from the government particularly the Kuje area council.  
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Urban Area  

A sprawling area with ceaseless commercial activity, the Wuse Zone 6-, area 

in Abuja is the urban site investigated in this study. Wuse is divided into 7 zones and 

falls within Abuja Municipal Area Council (AMAC). Among these zones, Wuse 

Zone 6- is fairly populated with people. The area is mainly a commercial zone with 

banks, corporate offices, public agency headquarters, business centres and shopping 

malls among others. As common of most urban settings, Wuse Zone 6 has a standard 

town planning arrangement with good access roads, sewage system, portable 

drinking water, optimum power supply, refuse disposal system among other 

amenities. 

To provide for the recreational needs of the inhabitants of this zone, leisure 

gardens are located in not less than five spots within the area where families, friends, 

clubs/associations  and business associates go for relaxations, exercise meetings as 

occasion s may warrant. There are gas stations of world standard, luxury hotels, good 

hospitals and health centres, bus stations and private estates. 

This zone in Wuse district is mostly inhabited by public servants, political 

office holders and business men/women. The neighbourhood is usually peaceful with 

very little social events. Occasionally, weddings and naming ceremonies are held 

within the residential estates. 

Even though adequate amenities are provided by the AMAC to this zone, the 

poor maintenance culture by the inhabitants has exposed the environment to malaria 

and other diseases. Compared to the Fasari rural settlement, there are little damaged 

sewage systems, uncovered drainages, bushy canals, undisposed septic tanks that 
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trigger the spread of mosquitoes in the area. Apart from these little challenges, the 

environmental condition of Wuse zone 6- is good. 

Research Design 

An observational research method was implemented using multiple-methods 

case study design. The methods used were as follows: 

Comparative Case Study 

The comparative case study was conducted by handing out standard 

questionnaires in English language to mostly women (especially mothers) in Fasari 

rural settlement and Wuse zone 6, Abuja). This was done in order to compare the two 

areas and know which environmental condition exposes children most to malaria 

attack. Total of fifty questionnaires was given out, twenty-five for the Fasari rural 

area and twenty-five for the Wuse zone 6 urban area. Women were the targeted 

population because they know more about the children and have had experiences 

with them than men. It took a total of five days to distribute and get their responses. 

Prospective Case Study 

The prospective case study was conducted at the Federal staff hospital of 

Abuja. This case study was important because the number of children with malaria 

that were admitted in the hospital daily was obtained; and also the age range at which 

the children are more prone to malaria attack was obtained. This prospective study 

was done between the month of February and March 2015.  

Cross Sectional Case Study 

The cross sectional case study was conducted by handing out questionnaires 

to doctors in the paediatric department of hospitals in urban areas of Abuja. This case 
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study was also important because a professional (Dr) opinion was obtained and also 

got acquainted with the measures currently adopted by the hospitals to curb the 

malaria incidence among children.  

A total of five questionnaires were handed out to five doctors; each from five 

different hospitals within the urban areas of Abuja. And it took three days to 

distribute and get responses from the doctors. 

Data Analysis 

 After collection of data from various case studies, Microsoft Access was used 

to compute all the data and to create comparative tables for Fasari and Wuse Zone 6-. 

And Microsoft Excel was used to plot all the graphs. 

Research Challenges  

During the distribution of questionnaires in Fasari rural area for the 

comparative case study, there was little difficulty because the inhabitants couldn’t 

speak English language or write; my research assistant Abudlkarim and I  had to 

translate the questions from English language to Hausa language and write down 

their responses ourselves because we could speak Hausa language. Distribution of 

questionnaires in urban area was quite easy because the inhabitants were literates.  

For the prospective case study, the major challenge was lack of large data 

sample due to the time range and also lack of medical records of children diagnosed 

with just malaria; because children with malaria are not admitted only when the 

malaria severe.  
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Result 

This result covers the visits, questions and responses from various groups of 

people from health Professionals to residents in both Fasari and Wuse Zone 6- areas 

of Abuja, the Federal Capital Territory. 

Result from Comparative Study 

Demographics 

There was no male respondent from the Fasari rural settlement while there 

were four respondents (8%) from Wuse zone 6-. And all the respondents in the Fasari 

were women while in Wuse zone 6-, 42 % of the respondents were women. Most of 

the respondents in the Fasari didn’t know their age (52%) while most of the 

respondents in Wuse Zone 6-fell within the age range of 31 and above (48%); and 

least age range in Fasari was 31 and above (4%) while the least age range in the 

Wuse Zone 6- was 22-25 (20%). 

All the respondents in the Fasari practised Islam while in the Wuse Zone 6-, 

55% practised Islam and 45% practised Christianity. All the respondents in the Fasari 

were Hausa language speakers and none could speak English language, while all the 

respondents in the Wuse Zone 6- speak English language and their various tribal 

languages. All the respondents in the Fasari  had no formal education and were full 

time housewives while all the respondents in the Wuse Zone 6- had formal education 

and 70% of the respondents were employed and 30% where full time housewives. 

Socio-environment 

 All the respondents in the Wuse Zone 6- believed that proper environmental 

sanitation could reduce the rate of malaria incidence in their community, while in the 
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Fasari rural settlement 68% of the respondents were not sure and 32% believed that 

proper environmental sanitation could reduce malaria incidence.  

 Figures 1&2: Shows how the respondents in the two communities think 

malaria incidence could be reduced with proper environmental sanitation. In Wuse 

Zone 6- 78% of the respondents said with proper environmental sanitation and 28% 

said getting rid of stagnant water. In Fasari, 68% of the respondents were not aware 

and 32% said by getting rid of stagnant water. 

Figure 1: How environmental sanitation can reduce malaria in children of 

Fasari. 

. 
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Figure 2: How environmental sanitation can reduce malaria in children of Wuse 

Zone 6. 

 

Figure 3: shows the environmental condition of the respondents in the two 

communities. In Fasari 96% of the respondents said their environment is bushy and 

has stagnant water, and 4% said their environment has stagnant water. In Wuse 28% 

said their environment has stagnant water, 48% said their environment is bushy, and 

24% said their environmental condition was okay. 

Figure 3: Environmental Conditions of Fasari and Wuse Zone 6. 
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Figure 4: shows how often the respondents in both communities carry out 

environmental sanitation. All the respondents in Fasari said they don’t carry out 

environmental sanitation while in Wuse Zone 6-, 80% said monthly, 4% said once in 

two months, 12% said weekly, and 4% didn’t respond.  

Figure 4: How often environmental sanitation is carried out in Fasari and Wuse 

Zone 6. 
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Figure 5: Awareness of traditional medication in Fasari and Wuse Zone 6 for 

curing malaria in children. 

 

 

Research information 

Figure 6: Respondent in Fasari and Wuse Zone 6 with children. 
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Figure 7: Respondents children in Fasari and Wuse Zone 6 that have had 

malaria infection. 

 

 Figure 8: shows how often the respondents in both communities take their 
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Figure 8: Frequency of medical check-up of children in Fasari and Wuse Zone 

6. 

 

The table below shows the respondents awareness of malaria symptoms in 
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Figure 9: shows the distance of health facilities from the two communities. All the 

respondents in Fasari reported that the health facilities were very far from their 

home; while Wuse Zone 6-, 64% of the respondents said the health facilities were not 

far from their homes, 28% of the respondents said the health facilities were far, and 

8% said the health facilities were very far. 

Figure 9: Distance of health facilities in Fasari and Wuse Zone 6 
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Result from prospective Study 

The data below was gotten from the Federal staff hospital Abuja from the 

month of February to March 2015. 

 

Table 3: Medical records from the Federal Staff Hospital, Abuja from February 

to March 2015 

Name Age Sex Diagnosis 

D.M 3 years F Severe Malaria 

I.M 9 years F Severe Malaria 

A.D 4 years M Malaria +AGE 

F.I 2 years  F Malaria +AGE 

J.P 4 years F Severe Malaria 

O.G 1 year  M Malaria + BPN 

A.J 1 year M Severe Malaria 

O.M 3 years  F Malaria +AGE 

S.A 4 years M Malaria + Sepsis 

A.G 1 year M Malaria + BPN 

A.K 4 years M Malaria + Sepsis 

J.M 1 year M Malaria + BPN 

L.C 4 years F Malaria +AGE 

H.C 1 years M Malaria + Sepsis 

L.C 1 year F Severe Malaria 

A.M 4 years M Severe Malaria 
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A.O 5 years M Malaria + Sepsis 

P.A 3 years M Malaria + AGE 

K.D.O 7 years M Severe Malaria 

 

AGE: Acute Gastroenteritis 

BPN: Bronchopneumonia 

Table 4: Gender of the children admitted in the Federal Staff Hospital within 

the months of February and March 

Gender  Frequency  Percentage % 

Male  12 63.2 % 

Female  7 36.8 % 

 

Table 5: Age range of children admitted in the Federal Staff Hospital within the 

months of February and March 

Age range Percentage % 

0-5 89.5 % 

6-12 10.5 % 

 

 

Table 6: Diagnosis of children admitted in the Federal Staff Hospital within the 

months of February and March 

Diagnosis  Frequency  Percentage % 

Severe malaria 7 36.8 % 
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Malaria + AGE 5 26.3 % 

Malaria + sepsis 4 21.1% 

Malaria + BPN 3 15.8 % 

 

Result From Cross Sectional Study  

The tables below shows the result gotten from the cross sectional study 

conducted by giving out total of five questionnaires to five doctors in paediatric 

department in different hospitals in the urban areas of Abuja, Nigeria. 

Table 7: Demographics of the doctors interviewed 

Attribute Frequency  Percentage % 

Gender  - - 

Male  2 40 % 

Female  3 60 % 

Age range - - 

22-25 2 40 % 

31 above  3 60 % 

 

From the table above, it shows that 40 % of the doctors were male while 60 

% were female, with majority age range of 31 and above (60 %) and 22-25 (40%). 
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Table 8: Responses from the doctors interviewed 

Attribute  Frequency  Remarks 

Availability of mosquito nets in 

hospitals  

4 - 

Lack of mosquito nets in 

hospitals 

1 - 

Availability of free mosquito 

nets  

4 -For pregnant women 

-For children below age 5 

-Nursing mothers 

Available brand of mosquito 

nets in hospitals 

4 -permanet   

Available malaria medication in 

hospitals  

- -Courtem, Lonart DS, Capquine, 

Maladrin, Artesunate, Fansidart  

Use of IPT (intermittent 

preventive treatment) in 

hospitals  

5 -Being used in hospitals  

Malaria can be prevented 5 -Use of insecticide treated nets 

-Proper environmental sanitation  

-Avoiding stagnant water 

-By wearing protective clothing  

Factors that increase incidence 

of malaria  

- -Poor environment 

-Poor nutrition  

-Lack of mosquito nets 

-Poor socioeconomic status 
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Environmental sanitation can 

reduce the rate of malaria in 

children 

5 -Avoidance of stagnant water 

-Proper disposal of refuses 

-Cutting down bushes 

- 

Availability of traditional 

medicine for treating malaria 

2 -Dogon yaro leaves 

-Herbal leaves 

Recommendations/suggestions   -Proper health sanitization among 

the mothers and use of mosquito 

nets 

-preventive medication once a 

month not waiting till children 

had malaria attack 

-Routine screening for malaria 

parasite 

-Environmental awareness  

-Environmental sanitation 
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Discussion  

The poor environmental sanitation of Fasari community 

Fasari community can be best described as a shanty town with uncompleted 

structures fully occupied by people with families. The wind blowing in the area bore 

thick smell. The smell from the surrounding, the open canals and the carelessly 

dumped faeces left the entire area stinking. Yet, the community is well inhabited.  

Defying the markings from the town planning authorities on the illegal structures that 

dominate the area, illegal occupants enjoy free accommodation in houses long 

abandoned by the original owners. The surrounding portrays a clear disconnect 

between the settlers and the local authorities. No basic amenities. 

The environmental situation of the community is in crisis; homes lacked doors, the 

windows are screened with sacks, shacks-like bathrooms are erected outside the 

building, no drainage system, refuses are dumped or heaped on open grounds, the 

surrounding is bushy, the grounds are eroded, stagnant water is commonplace, flies 

fester the atmosphere and no access to clean water. 

Most disturbing is the sight of children carelessly playing on the refuse sites as their 

mothers watch with reckless abandon. No single health centre was sighted amidst the 

health risk posed by the dirty environment. A handful of clean homes are visible 

within the area but not devoid of the terrible environmental conditions that generally 

affects the community. 

From the comparative case study 

Based on the responses to the questionnaires distributed to the local settlers of Fasari 

rural settlement in Kuje Area Council, it was observed that children in the area are 
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more vulnerable to malaria due to the high risk factors including stagnant water, 

degraded environmental sanitation, limited access to medical care and ignorance 

among others. But there was low indicator for malaria incidence in the community 

due to little or no records of malaria disease in the children over the last six months. 

This may be due to several factors including high body resistance of the children, 

inability of the mothers to diagnose their children when having malaria; as they most 

likely assume malaria for normal illness. Even though there was low indicator for 

malaria incidence in Fasari, there is the tendency of escalation and the attendant 

consequences. 

On the other hand, children in Wuse zone 6 tend to be less vulnerable compared to 

their Fasari rural community counterparts. This was based on the responses to the 

questionnaires distributed to the residents. Factors responsible for the vulnerability of 

the inhabitants were the low maintenance culture of public amenities in the city 

which encouraged breeding of mosquitoes in stagnant water in the canals, open 

drainages and broken sewage systems; which facilitate easy spread of malaria 

parasites within the residence. But also there was low indicator of malaria which may 

be due to the ability of the mothers to diagnose malaria in their children and the use 

of prophylaxis.  

The study also revealed that mosquito nets are less patronized by the residents in 

Wuse Zone 6- because they prefer going for repeated anti-malaria treatment 

whenever the symptoms occurred; and the easy access to health facilities encouraged 

reliance on treatment than outright prevention against the mosquitoes that carry the 

parasite. This instance is responsible for the high patronage of anti-malaria pills and 

frequent test for malaria parasites at urban health centres. 
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Based on the above reasons, the study did not specifically show that environmental 

sanitation is responsible for different malaria rates in children in the two study sites. 

From the prospective and cross-sectional case studies 

 

Medical records collected within the months of February and March showed that 

children under 5 years of age were admitted more for malaria infection in the 

hospital. And the cross-sectional study showed that free ITNs are being giving out to 

children under 5-, pregnant women and nursing mothers. Even with the current 

programs which goals are to eradicate malaria in children under the age of 5, the 

incidence of malaria morbidity is still high. 

WHO and United Nations Children Fund (UNICEF) have formulated several 

interventional programs to promote the health of children and minimize childhood 

morbidity and mortality from malaria infection. The intervention program focuses 

specifically on the health of the whole child. In 1998, UNICEF and WHO, in 

conjunction with other financial institutions and governments, created the Roll Back 

Malaria (RBM) initiative. The main objective of RBM was reducing the childhood 

mortality rate by half. The strategies towards this goal included prompt and proper 

diagnosis, successful anti-malaria treatment and use of insecticides-treated nets 

(ITNs) especially for the children under five years old. The 2000 African Malaria 

Summit held in Nigeria asserted that over 60% of children less than five years would 

enjoy the benefits of using the ITNs whereas the infected individuals will receive 

quick and affordable treatment. However, it was important for the country to prevent 

the source of the malaria endemic by reducing the mosquito breeding grounds. As 

such, the government would prevent the causes of the disease by interfering with the 
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mosquitoes’ life cycle as compared to fighting the insect as an adult. This entails 

efforts to ensure environmental sanitation in order to manage the sources of 

mosquitoes. Consequently, the government is tasked with a commitment towards 

environmental management in order to obtain a long-term solution to the reduction 

of the burden of malaria in Nigeria. 

Conclusion 

In order to obtain human health and sustainable development in Nigeria, the 

malaria menace has to be controlled. The government, civil societies and 

nongovernmental organizations should work together to improve civic education on 

malaria and the main causes of the disease. Malaria is a treatable ailment that 

continues to cause death to children under the age of five years in rural areas of 

Nigeria. The disease can be categorized as water-related. Water-related diseases can 

be categorized into two, waterborne infectious diseases such as diarrhea and cholera 

and water-related vector-borne diseases such as malaria. Additionally, the civic 

education should also include vector control and the elimination of mosquito 

breeding grounds, through effective environment management and adequate 

sanitation. Managing the environment is the most effective and cheap method of 

preventing the spread of malaria. Lack of proper maintenance and preservation of the 

environment and adequate sanitation causes potential danger to the health of children 

at home and in schools. Malaria incidences vary according to the weather that affects 

the ability of the survival of Anopheles mosquitoes. Controlling the spread of malaria 

is a challenging task that requires a combination of actions. The government should 

ensure that a thorough research on the relationship between malaria and 
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environmental sanitation is further investigated. This would help in improvising and 

improving the existing malaria prevention strategies. 

Recommendations 

To find a long-term solution to the malaria burden, the government should 

understand the correlation between environmental sanitation and malaria among 

children in Nigeria. Consequently, the government would implement given strategies 

to ensure environmental management of malaria. This way, the government would 

provide sustainable and adequate environmental sanitation to all residents. As a 

result, majority of the mosquitoes’ breeding grounds would be eliminated 

consequently, reducing the number of infections and transmissions.  

The government should adopt the three main approaches to environmental 

management of malaria that include environment modification, environment 

manipulation and the modification and manipulation of human behaviour. The 

environmental modification and manipulation methods help in malaria control. 

According to Tozan and Singer (2001), crucial characteristics of environmental 

management strategies include ease of application, cost-effectiveness and 

sustainability.  Preventing rural malaria attributed to poor environmental sanitation 

requires a significant modification or manipulation of human habitation and 

behaviour. Taking necessary actions towards changing the aspects of the 

environment helps in reducing the human contact with vectors. Statistically, 42% of 

malaria cases in the world, which lead to 500,000 deaths every year, can be 

prevented through environmental management (WHO, 2002). However, this depends 

on the region and the extent of the management done. 
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Teachers and volunteers should be used in teaching civic education in order to spread 

knowledge on sanitation (Mukabana et al., 2006). This entails teaching life-skills to 

schoolchildren, women and the communities and ways to develop the skills. The 

public should also be taught about personal hygiene, drinking water safety, safe 

sewerage disposal and related environmental conservation.  

The government through the local authorities should also dedicate more funds 

towards improving the sanitation amenities in schools, public places and health 

centres. 
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Appendix  

Questionnaire 1 

Dear respondent. My name is Salihat Badamasuiy, a student of American University 

of Nigeria; I am conducting a research on correlation between environmental 

sanitation and malaria in children. The information I collect will be used to see how 

malaria incidence in children can be reduced.  All of the answers you give will be 

confidential and will not be shared with anyone other than members of my survey 

team.  

SECTION A: GENERAL INFORMATION 

1. Male □ female □ 

2.  Age 18-21 □  22-25 □ 26-30 □ 31 and older □ 

3a. Do you have children? Yes □ No □ 

b. If yes, how many? ____________ 

4. How old is your child(ren)? ______________ 

 

1. How often do your community carry out environmental sanitation and how? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 
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2. How often do you take your children for medical check-up? 

____________________________________________________________________

____________________________________________________________________

How well do you know the symptoms of malaria in children?  

SECTION B: SOCIO-ENVIRONMENTAL INFORMATION 

1. Do you think environmental sanitation can reduce the rate of malaria in your 

community? Yes  □ No □ 

1b   If yes, how? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

How would you describe the environmental condition in your community? Is there 

stagnate water, river around, bushy environment etc.? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

Are you aware or is there any traditional way of preventing or treating malaria 

among children? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________
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If there is a traditional way, how effective and reliable is it? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

SECTION C: RESEARCH INFORMATION 

1a. Has any of your child(ren) had malaria? Yes  □ No □ 

b.   If yes, at what age? 1-5  □ 6-12  □  

2.   How far is the nearest health facility? Not far  □ Far  □ Very far  □ 

3.   What type is it?  health centre □ hospital  □  maternity □ 

4a. Are there trained community health workers in your community? Yes □ No □ 

 b. If yes, how many, and what activities do they undertake? _________________ 

5a.  Are mosquito nets available at the health facility? Yes □ No □ 

b.   If not why are there shortages? _________________ 

6a.   Are they sold or given out for free? Sold □ Free □ 

b.     If sold, how much do they cost? _________________ 

c.     If free, who is eligible to receive mosquito nets? ____________________ 

7.     Where else can mosquito nets be obtained? NGO distributors  □ market  □  

women’s groups  □ pharmacies  □ others____________ 

8.   What brands of mosquito nets are available in your village?____________ 
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9.   Which brand is preferred by the majority of the population and 

why?_____________________________________________________________ 

10. What type of malaria medication is available at the health centre in your 

community?________________________________________________________ 

11. What type of malaria medication is available in your community (market, 

pharmacies, other, without a 

prescription?)______________________________________________________ 

12. Is IPT (intermittent preventive treatment) for malaria provided at the health 

centre in your location? Yes  □ No  □ 

13a. Is malaria preventable? Yes  □ No  □ 

 b.    If yes, how do you prevent malaria? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

  

SECTION D: GENERAL COMMENTS 

What other suggestions or recommendations do you have to curb malaria among 

children in your community? 

____________________________________________________________________

____________________________________________________________________ 

THANK YOU FOR COMPLETING THIS QUESTIONNAIRE. 
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Questionnaire 2 

Dear respondent. My name is Salihat Badamasuiy, a student of American University 

of Nigeria; I am conducting a research on correlation between environmental 

sanitation and malaria in children. The information I collect will be used to see how 

malaria incidence in children can be reduced.  

1. Male □ female □ 

2. Age 18-21 □  22-25 □ 26-30 □ 31 and older □ 

3. Are mosquito nets available in your hospital? Yes □ No □ 

4. If not why are there shortages? ___________________________________ 

5. Are they sold or given out for free? Sold □ Free □ 

6. If sold, how much do they cost? ________________________________ 

7. If free, who is eligible to receive mosquito nets? _____________________ 

8. What brands of mosquito nets are available in your hospital? _____________ 

9. Which brand is preferred by the majority of the population and why? 

____________________________________________________________________ 

10. What type of malaria medication is available in your hospital? 

____________________________________________________________________ 

11. What type of malaria medication is popular in the market, pharmacies, other, 

without a prescription? ________________________________________________ 

12. Is IPT (intermittent preventive treatment) for malaria provided in your 

hospital? Yes  □ No  □ 

13. Is malaria preventable? Yes  □ No  □ 
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14. If yes, how? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

15. What factors can increase the incidence of malaria in children? 

____________________________________________________________________

____________________________________________________________________ 

16. Do you think environmental sanitation can reduce the rate of malaria in the 

community? Yes  □ No □ 

17. If yes, how? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

18. Are you aware or is there any traditional way of preventing or treating 

malaria among children? Yes □ No □  

19. If there is a traditional way, how does it work and how effective is it? 

____________________________________________________________________

____________________________________________________________________ 

20. What suggestions or recommendations do you have to curb malaria among 

children? 

____________________________________________________________________

____________________________________________________________________ 

THANK YOU FOR YOUR TIME!!! 

 


