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ABSTRACT 

A community-based study was conducted in Amainyi, Ihitte-Uboma LGA, Imo 
State, Nigeria between July and December 2011.Thesis sought to find out 
knowledge and practices in the use of malaria and insecticide treated nets for 
malaria control in Amainyi, Ihitte-Uboma LGA, Imo state. Focus group 
discussions and in-depth interviews were conducted. A prestructured and pretested 
questionnaire was administered to the respondents. A sample size of 280 
households was drawn from the five villages studied using systematic sampling 
method. Household heads were also interviewed. Knowledge on malaria 
transmission, prevention, and treatment was reasonable; eleven respondents (4.5%) 
possessed one or two nets. One hundred and forty eight (60.7%) of the respondents 
associated the disease with mosquito bites, while on (131)53.7% had low literacy: 
Statistical analysis was based on 0.05 level of significance. The most frequently 
mentioned symptoms of malaria, reported by 121 (49.6%) respondents and 
52(21.3%) of the study population were fever and body pains respectively.  
Malaria was believed to be preventable by 139 (57%) of the respondents. Malaria 
was also perceived as a main health problem. Despite reasonable knowledge on 
malaria and its preventive measures, proper health education, promotion of literacy 
is required for successful control of malaria. High level perception of ITNs should 
be taken as an advantage to improve malaria control. Concerted effort is needed to 
scale-up the distribution of insecticide-treated nets and improve the knowledge of 
the community. The study highlights the need for further research on the human 
concerns that contribute to sustained use of nets or, conversely, present significant 
barriers to their use. 

Keywords : Malaria, Attitudes, Knowledge, Practices, Insecticide-Treated Nets, 
Amainyi, Ihitte-Uboma. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background To The Study 

Malaria is a disease caused by infection with single-celled parasites of the genus 

Plasmodium Anopheles mosquitoes which transmit these parasites from one person 

to another in their bites. Malaria is characterized by periodic bouts of severe chills 

and high fever (WHO, 2010). It is the number one public health issue in Nigeria, 

accounting for 25% of under-5 mortality, 30% of total childhood mortality and 

11% maternal mortality. According to recent reports, 20% of the global malaria 

cases occur in Nigeria, with approximately 110 million people affected annually 

and majority of outpatient visits being malaria-related (WHO, 2007). Most 

Nigerians are likely to suffer at least one episode of malaria in their lifetime but the 

vast majorities experience multiple bouts. The economic impact of the mosquito-

borne disease is not insignificant. It is estimated that the cost of treatment and loss 

of productivity and earnings as a result of sick days may be as high as 1.3% of 

annual economic growth. (WHO, 2007) 

Malaria according to World Health Organization report (2008) is caused by a 

parasite plasmodium, which is transmitted through the bites of infected 

mosquitoes. In the human body, the parasite multiplies in the liver, and then infects 

red blood cells. (WHO, 2008) Serious cases of malaria can result in death if left 

untreated. More than a million people die of the disease each year, most of them in 

Africa, according to the World Health Organization (2008). 

The disease is characterized with symptoms which include fever, headache, and 

vomiting. These symptoms usually appear between 10 and 15 days after mosquito 

bite. In most cases, depending on availability of healthcare in the community, 
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malaria could quickly become life threatening if not treated by disrupting the blood 

supply to vital organs (Widmar et al, 2009).  This is the case as it is reported in 

most part of Africa and developing countries that not only face poverty and hunger 

but also face malaria epidemic and endemic with under-equipped healthcare 

facility or no health care facility at all. 

Four types of human malaria have been identified: plasmodium falciparum, 

plasmodium vivax, plasmodium malariae, and plasmodium ovale (Booth and 

Maclean 2001).  The disease represents one of the major causes of morbidity and 

mortality throughout Nigeria, where it is holoendemic in status. Malaria prevention 

and control have posed serious challenge to public health practitioners and have 

put enormous pressure on our health resources. In Nigeria, malaria is responsible 

for one in four child deaths and poses a great economic burden on household and 

government (Umeanaeto and Ekejindu, 2006).). It is also a major cause of maternal 

death, abortion, stillbirth, premature delivery and anemia (UNICEF, 2000). 

Community perceptions relating to causation, transmission, prevention and 

treatment are the main socio-cultural factors that can influence malaria control 

(RBM, 2002). The success of malaria control programmes at present relies on 

community perceptions of the disease; incorrect beliefs or inappropriate behavior 

that can interfere with the effectiveness of a control measure such as vector control 

or chemotherapy (Legesse and Deressa, 2009). These issues are particularly 

important in tropical areas where malaria control options are limited because of the 

parasite and vector resistance to antimalarial drugs and insecticides, respectively. 

For the participation of the community to be meaningful the views of the 

community should be sought and incorporated into any control programme. With 

the widespread resistance to chloroquine, other antimalarial drugs and the bleak 

prospects for a vaccine in the future (UNICEF, 2000), the most available option in 
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the fight against malaria is the development and application of new and existing 

control measures to check man-vector contact. The current strategy is the 

promotion and use of insecticide treated mosquito nets (ITNs), a device known to 

have caused dramatic reduction in community malaria cases and 25% reduction in 

child mortality (UNICEF, 2000). 

1.2  Statement Of The Problem 

There has been a considerable number of studies about the knowledge and 

practices relating to malaria in different parts of the world (Dressa et al, 2000; 

Edson and Kayombo, 2000; Erhun et al, 2005). Most of these studies on KAP 

survey indicate that misconceptions concerning malaria still exist and practices for 

the control of malaria have been unsatisfactory. The need to inform and educate 

people at the community level about the effectiveness of ITN cannot be 

overemphasized. Indeed, there is need to empower and involve local population in 

the planning and implementation of ITN strategy to enhance acceptance and 

compliance. No matter the level of proven effectiveness of ITN, if the acceptance 

and rate of use among the general population is low, the program cannot achieve 

the desired goal (Erhun et al, 2005). It is for this reason that this study aims to 

derive better understanding of people’s perceptions of malaria and its perceived 

cause, preventive action and value attached to ITNs. The present study therefore is 

undertaken to collect data relating to knowledge and practices about in the use 

insecticide treated nets in the community of Amainyi, Ihitte Uboma LGA (Imo 

State), Nigeria. The insecticide treated bed nets (ITN) have been shown to reduce 

the number of malaria episodes by as much as 50% and childhood mortality by 20 

%(WHO, 2002). Therefore promoting the use of ITN can be a key approach 

towards the reduction of morbidity and mortality.  



4 
 

1.3  General Objective Of The Study 

          The general objective of the study is to investigate knowledge and practices 

in the use of insecticide treated nets in Amainyi, Ihitte-uboma LGA, Imo State. 

Specific Objectives 

1. To ascertain the influence of Age on knowledge and practices in the use of 

insecticide treated netsin Amainyi community. 

2. To find out the significance of Gender on knowledge and practices in the use 

of insecticide treated netsin Amainyi community. 

3. To determine the influence of occupation on knowledge and practices in the 

use of insecticide treated nets to control malaria in Amainyi community. 

4. To determine the effect of marital status on knowledge and practices in the use 

of insecticide treated nets in Amainyi community. 

5. To identify the influence of literacy level on knowledge and practices in the 

use of insecticide treated nets in Amainyi community. 
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1.4  Null Hypothesis 

1. Age has no significant influence on knowledge and practices in the use of 

insecticide treated nets in Amainyi community. 

2. Gender has no significant influence on knowledge and practices in the use of 

insecticide treated nets in Amainyi community. 

3. Occupation has no significant influence on knowledge and practices in the use 

of insecticide treated nets in Amainyi community. 

4. Marital status has no significant influence on knowledge and practices in the 

use of insecticide treated nets in Amainyi community. 

5. Literacy level has no significant influence on knowledge and practices in the 

use of insecticide treated nets in Amainyi community. 

 

1.5  Research Questions  

1. Does Age influence knowledge and practices in the use of insecticide treated 

nets to control malaria in Amainyi community? 

2. To what extent does Gender influence knowledge and practices in the use of 

insecticide treated nets to  in Amainyi community? 

3. Does occupation influence knowledge and practices in the use of insecticide 

treated nets to control malaria in Amainyi community? 

6.  To what extent does marital status influence knowledge and practices in the 

use of insecticide treated net malaria in Amainyi community? 

7. Does literacy level influence knowledge and practices in the use of insecticide 

treated nets in Amainyi community? 
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1.6  Significance Of The Study 

Insecticide Treated Nets (ITNs) are designed in response to the alarming rate of 

malaria endemicity in the Sub Saharan regions of the world. This reality 

demonstrates the need for community based interventions developed specifically 

for the target populations especially pregnant women and children. Even though a 

lot of work has been done on KAP, no studies have been reported in the rural 

communities of Ihitte Uboma LGA, Nigeria.  

This information is helpful for the further implementation and scaling-up of ITNs 

in the country. Nigeria has adopted the use of ITNs as one of its vector control 

strategies with the view to a gradual scaling-up of the intervention. The use of 

mosquito nets is, however, limited and there are a number of possible explanations 

for this low coverage. These may be due to lack of cultural exposure to the use of 

mosquito nets, lack of awareness, absence of a sustainable mechanism for the 

distribution of ITNS, low acceptance by the community, and concerns regarding its 

high cost. Results from surveys on knowledge and practices are applicable to 

design or improve malaria control programs and to identify indicators for a 

program’s effectiveness. The results of the study can be incorporated into the 

decision-making processes, the design of sustainable interventions with active 

community participation, and the implementation of educational schemes. 

 Understanding the perceptions and willingness of the community towards using 

ITNs as well as the factors influencing its usage is a prerequisite for designing 

strategies aimed at scaling-up mosquito net implementation programmes in 

Nigeria. The result of the present study will be used to add to the National malaria 

morbidity and mortality database and to reinforce the need for a community or 

nation-wide ITN use and adoption currently advocated for. The results of this study 
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can be incorporated into the decision-making processes, the design of sustainable 

interventions with active community participation, and the implementation of 

educational schemes. 

 

1.7  Scope Of The Study 

The scope of the study is on a selected and representative group of Amainyi in 

Ihitte-Uboma LGA, Imo state.  
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1 Overview, The Malaria Disease And Its Burden 

Malaria is a serious public health problem in many parts of the world especially in 

sub-Saharan Africa where 90% of the illness occur. One-fifth of the world’s 

population is at risk of malaria. According to WHO there are between 300 – 400 

million cases of malaria illness annually (WHO, 2000). The greatest burden and 

most deaths occur among African children and are on the increase. It endangers the 

health of women and newborns. Malaria epidemics cause high morbidity and 

mortality in areas where they are prone particularly in the highland areas. There 

has been progressive spread of malaria into areas which had been free of the 

disease in the recent past. Malaria is therefore, an important disease requiring 

special attention. 

The disease causes widespread premature death and suffering, imposes financial 

hardship on poor households, and holds back economic growth and improvements 

in living standards. The typical consequences of malaria are: acute febrile illness, 

chronic debilitation, complication of pregnancy, and impairment of the physical 

development and learning ability of children. These represent a huge negative 

social impact in the high burden areas (Tanner and Alonso, 2004). Time lost and 

physical inability to engage in productive work and contribution to economic 

welfare translates directly into economic loss and impacts negatively in the quality 

of life of individuals, their dependence and or caretakers in case of children. 

Malaria dramatically inhibits economic growth by restricting individual worker 

productivity, tourism, foreign investment, and transportation (Gallup and Sachs, 

2001). Furthermore, the macroeconomic toll is severe, particularly in sub-Saharan 
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Africa, since malaria may cost more than one percentage point of economic growth 

every year (FMOH, 2001). The social and economic toll imposes substantial costs 

to individuals and governments. Costs to individuals and their families include: 

purchase of drugs for treating malaria at home; expenses for travel to, and from 

health clinics; lost days of work; absence from school; expenses for preventive 

measures; expenses for burial in case of death and other incidental expenditures. 

Costs to governments include: maintenance of health facilities; purchase of drugs 

and supplies; public health interventions against malaria, such as insecticide-

treated nets; lost days of work with resulting loss of earning; and lost opportunities 

for joint economic ventures. Such costs can add substantially to the economic 

burden of malaria particularly in endemic countries and strongly impedes their 

economic growth (Gallup and Sachs, 2001).  

Malaria has always been part of human history for as long as anyone can 

remember. Malaria is a serious infectious disease indigenous to tropical and 

subtropical areas, particularly sub-Sahara Africa, where 90% of malaria-related 

deaths occur (WHO, 2008). The primary mode of transmission is via the bite of an 

infective female anopheles mosquito, which is the only species capable of 

transmitting malaria (protozoan) parasites. Malaria according to World Health 

Organization report (2008) is caused by a parasite plasmodium, which is 

transmitted through the bites of infected mosquitoes. The disease can be acute or 

chronic. In the human body, the parasite multiplies in the liver, and then infects red 

blood cells (WHO, 2008). It is a life-threatening vector-borne disease transmitted 

to people exclusively through the bites of anopheles mosquitoes, also called 

"malaria vectors". Malaria is an infectious disease that, despite being treatable and 

prevent-able, still causes nearly 1 million deaths per year (UNICEF and WHO, 

2003). 
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According to WHO (2000), malaria infects people of all age groups; however, 

those who lack immunity— young children, pregnant women, and people living 

with HIV/AIDS—are more vulnerable to the disease than others.  Malaria is a 

major public health concern in Nigeria. According to recent estimates by Federal 

Ministry of health (2001), half of the Nigerian population has at least one episode 

of malaria annually, and the majority of outpatient visits can be attributed to 

malaria (FMOH, 2001). Plasmodium falciparum, transmitted by the anopheles 

mosquito, is responsible for the majority of malaria deaths in Nigeria, and the 

groups most at risk are children under five years of age and pregnant women.  

Three billion people are at risk of infection in 109 malarious countries and 

territories and around 250 million cases of malaria are recorded annually, leading 

to approximately 1 million deaths with Plasmodium falciparum specie as the 

leading cause of death worldwide from single infectious agent (Russel, 2004). 

According to WHO report, there were 247 million cases of malaria in 2006, 

causing about 880,000 deaths, mostly among African children. It is important to 

note that malaria is a preventable and curable disease. It is also noted that 

approximately half of the world population is at risk of malaria, particularly those 

in lower income countries. (WHO, Statistics, 2008) 
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Fig1: Map indicating malarious areas of the world 

 

Fig 2: pie chart of malarious areas  
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2.2  Mortality /Morbidity Pattern Of Malaria 

 According to Roll Back Malaria (RBM), Africa is terribly affected, and accounts 

for over 90% of reported cases of malaria (RBM, 2002). About 10% of hospitals 

admissions are for malaria, as are 20-30% of doctors' visits (RBM, 2002). As bad 

as that is, some experts foresee as much as a 20% annual increase in Africa's rate 

of malaria-related illness and death (Breman, 2000). No Western disease is nearly 

so prevalent or growing at anything like that rate. Malaria is among the top three 

most deadly communicable diseases and the most deadly tropical parasitic disease 

today (Sachs and Malaney, 2002). 

Five hundred million clinical cases of malaria are reported each year (Kirkpatrick, 

(2003) and mortality estimates range between 0.7 and 2.7 million (Kirkpatrick, 

(2003).  Most of these deaths are young children.  In sub-Saharan Africa, where 

malaria mortality is highest, 90% of reported malaria-related deaths are children 

under the age of five (Onwujekwe, 2004).  However, the actual figures of illness, 

morbidity and mortality may be very different from those cited above.  Accuracy is 

impeded by the facts that most malarial deaths occur at home, many cases are 

misdiagnosed and functional microscopes are not available to most clinics in the 

area (Okra et al, 2002).  Unfortunately, the disease burden is on the rise. It is 

estimated by the World Health Organization (WHO, 2000) that every year, up to 

500 million people worldwide suffer malaria attacks, 90% of these are Africans 

and that there are globally over 2 million deaths yearly-again 90% of these are 

Africans. In addition, malaria is said to kill one African (whether child or adult) 

every 15 sec and roughly 300,000 Nigerian children annually (Salako, 2002) 

Ninety percent of malaria deaths occur in Africa, and 85 percent of those who die 

are children under 5 years of age. Furthermore, as a major cause of ill health in 
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Africa, malaria is responsible for over 10% of the overall African disease burden. 

People who live below the poverty line, children under five years of age (22% of 

population) and pregnant women (20% of population) are the most vulnerable to 

malaria disease (Guillet et al., 2001), even where some degree of acquired 

immunity in areas of intense transmission (stable malaria) for most adult 

population is offered. However, children are the main victims of malaria 

particularly in Africa (Noor, et al, 2009). It has been estimated that malaria burden 

in the tropical countries across the sub-Saharan Africa, South and South-East Asia, 

and South America approximates 5% of the world population and accounts for 

about one million deaths worldwide each year (FMOH, 2002). 

The World Health Organization (WHO, 2000) estimates more than 1 million 

people die each year of malaria. At the present time, malaria kills about twice as 

many people as does AIDS (Special Programme for Research and Training in 

Tropical Diseases, Final Report. 2001)   As many as half a billion people 

worldwide are left with chronic anemia due to malaria infection. In some parts of 

Africa, people battle up to 40 or more separate episodes of malaria in their 

lifetimes (WHO, 2001).  

The spread of malaria is becoming even more serious as the parasites that cause 

malaria develop resistance to the drugs used to treat the condition (Agwu et al, 

2007). Where such children are poorly managed and do not have access to 

specialized educational facilities, these deficits may interfere with future learning 

and development (Onwujekwe, Chima and Okonkwo, 2007). In Nigeria, like in 

many west-African countries, malaria is a major cause of morbidity and mortality. 

It is estimated that over 50% of Nigerians suffer at least one bout of malaria every 

year. Malaria is the leading cause of under-five mortality contributing 33% of all 

childhood deaths and 25% infant mortality in Nigeria. (FMOH, 2002) 
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2.3  Socio-Economic Implications Of Malaria 

Malaria is primarily a disease characteristic of the developing world (World Health 

Organization Geneva Switzerland, 2002). The economic and social effects of 

malaria are massive. Poverty may increase the incidence of malaria; malaria may 

also increase the likelihood of poverty (WHO, 2002).  An increase in population in 

malarious regions, compounded by weak public health systems in developing 

countries, climate changes Hay et al., (2002), new agriculture practices such as 

irrigation and dam construction, Sachs and Malaney, (2002), increased resistance 

to antimalarial treatments and insecticides, Bozdech et al., (2003) and the 

complexity and flexibility of the genetics, Gardner et al.,(2002) have all 

contributed to the increase in malaria. 

The human and economic costs associated with declining quality of life, 

consultations, treatments, hospitalization and other events related to malaria are 

enormous and often lead to low productivity and lost incomes (FMOH, 2001). 

Much of these are  due to weak health systems; large-scale population movements; 

deteriorating environmental conditions; climatic changes; spreading drug 

resistance; and in certain cases, uncontrolled development activities (FMOH,2001). 

It is also worth noting that the morbidity and mortality of malaria has significant 

socioeconomic implications in these affected areas that are characteristically poor 

and having poor healthcare facilities to adequately cope with the tremendous 

disease burden. Malaria is the most clinically important parasitic disease 

worldwide. The human suffering and economic costs are enormous. Although 

malaria has been eradicated from temperate zones, it continues to pose a major 
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public health threat to more than forty percent of the world's population (Garner et 

al., 2002). 

In many countries the workforce’s productivity is reduced due to illness while the 

cost of disease control cripples the economies of poor countries (Atkinson et al, 

2010). Malaria remains a major public health problem particularly in many tropical 

countries, resulting in decreased productive capacity and increased poverty despite 

the intensive attempts being, exerted to control it especially in sub-Saharan Africa.  

As a child will typically be sick of malaria between 3-4 times in one year, the 

disease is a major cause of absenteeism in school-aged children, thus impeding 

their educational and social development and subsequently robbing the country of 

its future human resources (Onwujekwe, Chima and  Okonkwo, 2000). In Nigeria, 

malaria impacts on development of the country as it causes death, reduces human 

work capacity or productivity in all sectors including the agricultural sector 

(Onwujekwe, Chima and Okonkwo ,2000).  

Malaria reduces Nigeria's GNP by 1.0% annually ($348 Million), and 25.0% of 

household income is expended on malaria control and treatment (Baume and 

Marin, 2008). Chloroquine, the cheapest drug for malaria treatment, has lost its 

potency, thus implying more cost for malaria control and reduction of income 

among agricultural workers (Baume and Marin, 2008). Malaria thus constitutes a 

great burden on the already depressed Nigerian economy through its severe impact 

on the agricultural sector (Kettler and Marjanovic, 2004). More than 20% of 

humanity is affected by malaria. The human and economic costs associated with 

declining quality of life, consultations, treatments, hospitalization and other events 

related to malaria are enormous and often lead to low productivity and lost 

incomes. That malaria is a ‘disease of poverty’ greatly contributes to its 

persistence.  Kettler and Marjanovic (2004) define the term “healthy years” as 
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measuring the healthy years lost by premature death and years lost measured in 

disability-adjusted life years, for patients debilitated by disease.   

According to Nigeria Demographic and Health Survey (NDHS, 2003),the disease 

burden is highest in poor, rural areas and contributes annually to an estimated 1.3 

percent reduction in economic growth in high-burden countries. Malaria reduces 

school attendance, impairs cognitive development in children, and lowers 

productivity. (NDHS, 2003) Each year, the world over, malaria destroys, through 

premature death and disability the equivalent of at least 35 million years of 

healthy, productive human life(Snow et al, 2003). Malaria negatively impacts the 

social and economic development of communities in Nigeria. It is responsible for 

school absenteeism and low productivity at workplaces and on farms (Snow et al, 

2003). Socio-economic conditions of the community have direct bearing on the 

problem of malaria (Okrah et al, 2002) .Ignorance and impoverished conditions of 

health, social and economic burdens of endemic tropical parasitic diseases have 

been assessed to include direct disease-related costs to individuals and households, 

costs to government-funded healthcare systems, lost productivity of infected 

individuals, and reduced productivity from structural changes in the economies of 

endemic villages. According to Onwujekwe, Chima and Okonkwo, (2000) man-

made malaria is the result of economic development divorced from social 

development. The reduction of malaria by socio-economic development is a slow 

process in comparison with the impact of the disease.  

Urbanization leads to lack of proper drainage of surface water and use of 

unprotected water reservoirs favors vector breeding (Agwu et al, 2007). The 

occupations like bamboo cutting, mining and soldering are a few high-risk 

occupations with regard to malaria. Breakdown of social order has an impact on 

malaria itself with increased vector breeding through disruption of agriculture and 
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water management, increase in man vector contact through destruction of housing 

and cattle and increased inter-mixing of both nonimmunes and reservoirs of 

infection (Anosike et al, 2004).  Treating physician should consider all these 

factors while eliciting history from a suspected malaria case. Time lost and 

physical inability to engage in productive work and contribution to economic 

welfare translates directly into economic loss and impacts negatively in the quality 

of life of individuals, their dependence and or caretakers in case of children. 

Malaria dramatically inhibits economic growth by restricting individual worker 

productivity, tourism, foreign investment, and transportation (Agwu et al, 2007).  

Furthermore, the macroeconomic toll is severe, particularly in sub-Saharan Africa, 

since malaria may cost more than one percentage point of economic growth every 

year (Sachs and Maloney, 2002). The social and economic toll imposes substantial 

costs to individuals and governments. Costs to individuals and their families 

include: purchase of drugs for treating malaria at home; expenses for travel to, and 

from health clinics; lost days of work; absence from school; expenses for 

preventive measures; expenses for burial in case of death and other incidental 

expenditures. Costs to governments include: maintenance of health facilities; 

purchase of drugs and supplies; public health interventions against malaria, such as 

insecticide-treated nets; lost days of work with resulting loss of earning; and lost 

opportunities for joint economic ventures (Adeneye, 2007). Such costs can add 

substantially to the economic burden of malaria particularly in endemic countries 

and strongly impedes their economic growth. 
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2.4 Causative Agent Of Malaria 

Malaria is caused by the plasmodium parasites carried by the mosquitoes. It is a 

disease of warm, humid climates where pools of water constitute perfect breeding 

grounds for the anopheles mosquito (Ali et al, 2004). Malaria is transmitted to 

humans by the bite of an infected female anopheles and is one of the most 

important parasitic diseases ever known to mankind and still remains a public 

health priority in tropical and developing countries like Nigeria (WHO, 2010) 

 

Fig 3: A typical room in the study area 

With the bite of the mosquito, malaria parasites are transmitted from infected to 

healthy people. Once in the bloodstream, the mature parasites reach the liver where 

they multiply. The rapid multiplication of the parasite causes the destruction of red 

blood cells and the infection of new cells throughout the body. Depending on 

various factors such as the parasite, the vector, the human host, and the 

environment, the infected person will become ill with malaria after about a week to 

several months, but mostly within 7–21 days (Clarke, 2003). 
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 2.5 Signs And Symptoms Of Malaria  

            Symptoms of malaria generally begin as an influenza-like illness from 7 to 

15 days after a bite from an infectious mosquito—about the time when the red 

blood cells burst (WHO, 2000). The bursting cells release wastes and toxins 

(poisonous substances) along with merozoites. Fever develops as the immune 

system responds to the toxins in the blood. The attacks of fever coincide with 

waves of parasite multiplication and the destruction of red blood cells .The most 

important sign of malaria is fever (De Savigny et al., 2004). Earlier symptoms of 

malaria include fever, headache, and vomiting. These symptoms usually appear 

between 10 and 15 days after mosquito bite. In most cases, depending on 

availability of healthcare in the community, malaria could quickly become life 

threatening if not treated (Dossou-Yovo, et al, 2001). Cycles of fever, shaking 

chills, drenching sweats and headaches may develop. The frequency and severity 

of the fever depends on the malaria species involved but it usually lasts 2–3 days.  

Long-lasting infections often result in enlargement of the liver and spleen (Edson 

and Kayombo, 2007). 

According to FMOH (2001), the primary symptom of all types of malaria is the 

“malaria ague” (chills and fever). In most cases, the fever has three stages, 

beginning with uncontrollable shivering for an hour or two, followed by a rapid 

spike in temperature (as high as 106°F), which lasts three to six hours. Then, just 

as suddenly, the patient begins to sweat profusely, which will quickly bring down 

the fever. Other symptoms may include fatigue, severe headache, or nausea and 

vomiting. As the sweating subsides, the patient typically feels exhausted and may 

fall asleep (Govere et al, 2000). In many cases, this cycle of chills, fever, and 

sweating occurs every other day, or every third day, and may last for between a 

week and a month. Those with the chronic form of malaria may have a relapse as 
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long as 50 years after the initial infection (Dossou-Yovo, Amalaman and 

Carnevale, 2001). 

Malaria caused by P. falciparum does not always show this cyclic pattern. It is the 

most severe type of malaria and, if untreated, may progress to shock, kidney and 

liver failure, coma or death(Ali et al, 2004). Death is often due to parasitized red 

blood cells blocking the narrow blood vessels in an organ of the body. If blood 

vessels of the brain are affected, the condition is called cerebral malaria. Prompt 

treatment is essential to prevent damage to the brain or any other organ. Habtai et 

al (2009) states that P. vivax, P. malariae and P. ovale are generally not life-

threatening but death may occur in very young children and old and sick people. 

Ndyomugyenyi and Magnussen (2004) have it that with P. vivax and P. ovale 

malaria, the interval between attacks of fever is typically two days and for P. 

malariae it is three days. For P. falciparum malaria the intervals are irregular, 

usually about 36–40 hours but shorter intervals are also common. The duration of 

an untreated first attack, may last from a week to a month, or longer. Attacks of 

illness after an interval of weeks or more, called relapses do not occur with P. 

falciparum but are common in P. vivax and P. ovale infections (Ali et al, 2004). 

Relapses may occur at irregular intervals for up to two years with P. vivax and for 

up to five years with P. ovale. Infections with P. malariae may persist for up to 50 

years with periods of fever returning at intervals. The symptoms in children and 

adults infected with malaria might also include shivering, severe pain in the joints, 

headaches, vomiting, generalized convulsions and coma, but also coughing and 

diarrhea. According to Malaria and Vectors Control Unit (MVCU),if children, in 

particular, are not treated within 24 hours of fever onset, malaria can progress to 

severe illness often leading to death (MVCU, 2000). Early diagnosis and treatment 

saves lives and prevents the development of complications. For instance, very high 
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body temperature, drowsiness, convulsions and coma are indicative of cerebral 

malaria. Jaundice and reduced urine output are signs of liver and/or kidney failure. 

In most cases, severe anemia is the attributed cause of death (Anosike et al, 

2004).The fever that characterizes malaria usually occurs in periodic attacks—

every 72 hours from infection with P. malariae and every 48 hours from infection 

with the others. An attack begins with chills and shivering, soon followed by a 

high fever. Sweating then brings the temperature down. These attacks usually leave 

an individual exhausted. Headaches, nausea and vomiting, and achiness may also 

accompany the fever and chills. Anemia may occur as a result of the bursting and 

destruction of red blood cells (WHO, 2002).  

The worst type of malaria is caused by Plasmodium falciparum. Infection with 

Plasmodium falciparum kills approximately 1-2% of those who come down with 

it. Falciparum malaria is a serious illness characterized by fever, headache, and 

weakness. Complications of falciparum malaria include cerebral malaria, in which 

the brain is infected, severe malaria, in which the parasitic infection essentially 

"runs out of control," and placental malaria, in which falciparum is a grave 

complication of pregnancy, and coma. Each of these complications is very serious 

and often fatal. Severe cases of malaria caused by P. falciparum can affect the 

brain and other organs, as blood cells infected with the parasite stick to the walls of 

tiny blood vessels and block the flow of blood and oxygen. In the brain, the 

condition can develop into cerebral malaria and lead to coma and, if not treated, to 

death (Erhun, Agbani and Adesanya, 2005). If the kidneys are affected, kidney 

failure may follow. The clinical features of malaria vary. 

Many other symptoms can occur, depending on the severity of infection, including 

vomiting, diarrhea and respiratory  symptoms, myalgias, etc.—the gamut of “flu-

like” symptoms. Fever crises can recur at regular intervals (48 or 72 hours, 
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depending on the species). The severity of symptoms vary with the species of 

parasite involved, the stage of infection, the immunological history of the patient, 

and other factors. According to Okrah et al, (2002) persons with recurrent 

exposures in endemic areas may develop “concomitant” immunity—a relative 

resistance to symptoms that persists only with continued exposure. The classic 

symptoms include persistent fever, shivering, joint pains, and headaches and 

repeated vomiting. Severe and complicated malaria causing renal failure, 

hypoglycemia, anemia, pulmonary edema, shock and coma can have fatal 

consequences, leading to death (Anosike et al, 2004). People with severe P. 

falciparum malaria can develop bleeding problems, shock, liver or kidney failure, 

central nervous system problems, coma, and can die from the infection or its 

complications. Cerebral malaria (coma, or altered mental status or seizures) can 

occur with severe P. falciparum infection. It is lethal if not treated quickly; even 

with treatment, about 15%-20% die. (Atkinson et al, 2010) 

 
Fig 4: Signs and symptoms of malaria 

2.6 The Vector, Mosquito 

Mosquito is a common name for any of about 2000 species of two-winged insects. 

They are found from the tropics to the Arctic Circle and from lowlands to the 

peaks of high mountains (Dressa, Ali and Enquosellasie, 2000). Mosquitoes have 
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long, slender wings and are unusual among flies in having small scales over most 

of the wing veins. The body is narrow. The long antennae have numerous whorls 

of hair, short in the female and long and bushy in the male. In one large group of 

mosquitoes, the mouthparts of the female are long, adapted for piercing and for 

sucking blood. 

 

Fig 5:  feeding Mosquito 

The male, which feeds on nectar and water, has rudimentary mouthparts. Females 

of this group prefer the blood of warm-blooded animals. When they bite, they 

inject some of their salivary fluid into the wound, causing swelling and irritation. 

There are about 400 species of anopheline mosquitoes throughout the world, but 

only 60 species are vectors of malaria (Bate,2004) the capacity of the vector to 

transmit malaria results from the interaction between the environment, both natural 

and man-made and genetically determined characteristics. Adult females of many 

mosquito species will bite humans, using the blood meals for egg production 

(Edson and Kayombo, 2007). However, only about 60 species of the genus 

Anopheles can transmit malaria(Edson and Kayombo, 2007). 

 According to Edson and Kayombo, (2007) anophelines generally bite at night and 

usually rest on a surface (such as the wall of a house) before or after feeding. The 

habits of most of the anopheline mosquitoes are characterized as anthropophilic 

(prefer human blood meal), endophagic (bite indoors), and nocturnal (bite at night) 

with peak biting at midnight, between 11 pm and 2 am (Lucas andGilles, 2003). 
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The mosquitoes find their host by seeking visual, thermal, and olfactory stimuli 

and of these; carbon dioxide, lactic acid, skin temperature, and moisture are more 

important mosquito attractants. Depending on the strength of these stimuli, the 

attractiveness of different persons varies, with adults, men, and larger persons 

being more attractive than others (Nwakocha, 2007). As with all mosquitoes, the 

immature stages are aquatic, and they prefer slow-moving or still water in which 

they can stay close to the water surface with their breathing orifices open to the air. 

According to Breman,(2001) unlike some other mosquito genera, anophelines 

require relatively clean water for larval development, which is why malaria 

transmission frequently declines with urbanization and concomitant water 

pollution. 

Plasmodium falciparum, transmitted by the anopheles mosquito, is responsible for 

the majority of malaria deaths in Nigeria (WHO, 2002). Female mosquitoes lay 

their eggs only in water; some species lay their eggs in running water, others in 

woodland pools, marshes, swamps, estuaries, or in containers such as rain barrels. 

Several factors determine both the importance of each species as a vector of 

malaria (or other diseases) and the options for control. A good understanding of the 

biology and ecology of the principal vectors is essential to the development of an 

integrated vector control approach(WHO,20002). For example, the long lifespan 

and strong human-biting habit of the African vector species is the main reason why 

more than 85% of the world's malaria deaths are in Africa. These factors include 

the following:  

 _ Time of biting (evening, dawn, night)  

 _ Flight range of the vector (usually 3 kilometers [km])  

 _ Feeding preferences of adult female mosquitoes (humans or animals)  
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 _ Adult behavior—particularly, preference for biting and resting indoors 

(endophagic, endophilic) or outdoors (exophagic, exophilic)  

 _ Larval habitat preferences (e.g., pools vs. containers, brackish vs. fresh water, 

full sun vs. shade)  

 _ Resistance to insect 

                               Fig 6: malaria transmission  
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2.7  Life Cycle Of The Parasite, Plasmodium 

                While, the female anopheles mosquito is the agent of transmission, the 

malaria parasite is the true agent of infection. The tiny Plasmodium protozoan is 

the cause of malaria in humans (Ceccato, et al, 2007). This parasite is transferred 

from a malarial patient to a healthy person by the bite of female mosquitoes of the 

genus Anopheles. There are four species of human malaria parasites, Plasmodium 

vivax, falciparum, malariae and ovale. Human malaria infection is caused by one 

or more of four species of the intracellular parasite of the genus plasmodium. 

According to Lucas and Gilles, (2003), P. falciparum, P. vivax, P. ovale, and P. 

malariae differ in geographic distribution, microscopic appearance, clinical 

characteristics, and potential for conferring immunity in the host. P. vivax and P. 

ovale classically have cycles of forty-eight hours, P. malariae seventy-two hours, 

and P. falciparum forty-eight hours, although this may vary.  

 Although Plasmodium falciparum and Plasmodium vivax are the most common, 

Plasmodium falciparum is the most deadly and most severe, contributing to most 

of the morbidity and mortality (Malaria Fact Sheet, World Health Organization 

2004). Plasmodium parasites are protozoa of the phylum Apicomplexa (often 

referred to as sporozoans).  These are animal parasites which exist in two hosts, 

have sexual and asexual stages, alternate between haploid and diploid phases and 

must be able to survive inside both hosts. Four species can infect humans: P. vivax, 

causing vivax or benign tertian malaria; P. ovale, a very similar form found chiefly 

in central Africa that causes ovale malaria; P. malariae, which causes malariae or 

quartan malaria; and P. falciparum, the highly pathogenic causative organism of 

falciparum or malignant tertian malaria (D’Alessandro,2007). Infections caused by 

pathogens that are transmitted by insect vectors are strongly affected by climatic 

conditions such as temperature, rainfall and humidity. All strains of Plasmodium 



27 
 

have a complex life cycle that begins when a female Anopheline mosquito injects 

sporozoites into the human host when taking a blood meal (Lalloo, Olukoya and 

Olliaro, 2006). Within 2 hours sporozoites migrate to the liver via the bloodstream 

and invade hepatocytes. Sporozoites mature in the liver where they give rise to tens 

of thousands of merozoites over a period of 6–16 days. Merozoites enter into the 

bloodstream and invade erythrocytes where they multiply and mature over a period 

of 48–72 hours through ring stages, trophozoites to form schizonts which consist of 

many newly formed merozoites. Infected red blood cells (RBC) then lyses and 

liberate the merozoites which immediately proceed to invade new RBCs over a 

few seconds to repeat the asexual cycle (Mabaso, Sharp and Lengeler, 2004). Some 

of the merozoites differentiate into sexual-stage gametocytes.  

If male and female gametocytes are taken up by the same anopheline mosquito 

during a blood feed, the male can fertilize the female leading to development of 

mosquito stages which culminate in the development of new sporozoites in the 

salivary glands, thus completing the cycle. The Plasmodium parasite spends its life 

cycle partly in humans and partly in mosquitoes. 

Mosquito infected with the malaria parasite bites human, passing cells called 

sporozoites into the human’s bloodstream.  

Sporozoites travel to the liver. Each sporozoite undergoes asexual reproduction, in 

which its nucleus splits to form two new cells, called merozoites.  

 Merozoites enter the bloodstream and infect red blood cells. 

 In red blood cells, merozoites grow and divide to produce more merozoites, 

eventually causing the red blood cells to rupture. 

 Some of the newly released merozoites go on to infect other red blood cells. 
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Some merozoites develop into sex cells known as male and female gametocytes. 

The other possible life cycle for the merozoites is differentiation into 

macrogametocytes and microgametocytes that do not destroy the erythrocyte they 

inhabit while in the human host.  These are ingested by anopheline mosquitoes and 

develop into male and female gametocytes.  Inside the gut of the mosquito the 

erythrocytes lyses and the gametes meet and fuse into diploid zygotes (the 

ookinete).  This is the only diploid stage during the life time of the Plasmodium 

parasite.  The ookinetes develop into sporozoites and migrate to the salivary gland 

of the mosquito (Good et al., 2001). Another mosquito bites the infected human, 

ingesting the gametocytes.In the mosquito’s stomach, the gametocytes mature. 

Male and female gametocytes undergo sexual reproduction, uniting to form a 

zygote. The zygote multiplies to form sporozoites, which travel to the mosquito’s 

salivary glands. If this mosquito bites another human, the cycle begins again.  

 

Fig 7: Union of gametocytes  
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Transmission routes 

When a mosquito bites an infected individual, it sucks the gametocytes, the sexual 

forms of the parasite, along with blood. These gametocytes continue the sexual 

phase of the cycle within the mosquito gut and the sporozoites that develop then 

fill the salivary glands of the infested mosquito. When this female mosquito bites 

another man for a blood meal, the sporozoites are inoculated into the blood stream 

of the fresh victim. 

Through Mother to the growing fetus (Congenital malaria) (Mockenhaupt, 2004). 

Transfer of parasitized red cells from infected mother to the child either 

transplacentally or during labor can lead to in malaria in the newborn, called as 

congenital malaria. 

Transfusion Malaria: 

Malaria can be transmitted by transfusion of blood from infected donors. First 

reported in 1911, transfusion malaria is one of the most common transfusion-

transmitted infections today. 

2.8  Diagnosis Of The Disease, malaria 

Malaria is difficult to diagnose based on symptoms alone. The intermittent fever 

and other symptoms can vary in their duration and severity and could be caused by 

other illnesses. A diagnosis of malaria is usually made by examining a sample of 

the patient’s blood under the microscope for the presence of malaria parasites in 

the red cells. The different species of Plasmodium can be distinguished by their 

appearance under the microscope. More advanced and expensive tests can detect 

proteins or genetic material of Plasmodium parasites in a patient’s blood. (WHO, 

2005) With P. vivax malaria, the person may feel fine between attacks. Even 
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without treatment, the paroxysms subside in a few weeks. A person with P. 

falciparum malaria, however, is likely to feel miserable even between attacks and, 

without treatment, may die. One reason P. falciparum malaria is so virulent is that 

the parasite can infect RBCs in all stages of development, leading to very high 

parasite levels in the blood. In contrast, P. vivax parasites infect only young RBCs, 

which mean the number of parasites in the blood does not reach the same high 

levels as seen in P. falciparum infection (Breman, 2001).  

However because of the high fatality rate of malaria, Healthcare providers suspect 

malaria in anyone who lives or has been in the tropics recently, who received a 

blood transfusion, and who develops a fever and other signs that resemble the flu 

(Were, 2004).  

2.9 Malaria And The Environment 

Warmer temperatures are expected to partially melt the global polar ice caps, 

leading to a projected sea level rise of 9 to 100 cm (4 to 40 in) by the year 

2100(Hay, 2002). A sea level rise at the upper end of this range would flood 

coastal cities, force people to abandon low-lying islands, and completely inundate 

coastal wetlands (WHO 2000).  According to DHS (2003), if sea levels rise at 

projected rates, diseases like malaria, which at present are primarily found in the 

tropics, may become more common in the regions of the globe between the tropics 

and the Polar Regions, called the temperate zones.Govere et al(2000)  in their work 

stated that Malaria is a complex disease and various factors influenced by human 

activities and natural calamity like excessive rainfall, flood, drought and other 

disasters have great bearing on mosquitogenic conditions leading to increased 

potential for malaria transmission. Like any other disease, natural transmission of 

malaria depends on the presence of, and relationship between the three basic 
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epidemiological factors: the agent, the host and the environment. In his work, 

Minakawa, (2002) says for the female Anopheles mosquito, the following are 

favorable: 

Temperature:   below 86º F, above 68º F  

Rainfall:    thrive in tropical areas 

Altitude:    rarely exist above 2000 meters 

Terrain:    coastal areas and lowlands with lots of freshwater breeding sites 

Malaria is presently endemic in a broad band around the equator, in areas of the 

Americas, many parts of Asia, and much of Africa; however, it is in sub-Saharan 

Africa where 85– 90% of malaria fatalities occur (Guyatt et al, 2004). The 

geographic distribution of malaria within large regions is complex, and malaria-

afflicted and malaria-free areas are often found close to each other. In drier areas, 

outbreaks of malaria can be predicted with reasonable accuracy by mapping 

rainfall.  

Nigeria can be divided to three major malaria epidemiological zones, namely, 

forest, savannah and grass-land zones. The forest zone consists of coastal areas 

stretching from Lagos in the South-Western Nigeria to the forest areas in the 

Eastern Nigeria up to the Northern portion of the forest zone of Oyo state. The 

Savannah zone consists of areas north of Oyo state to the central areas of Kogi and 

Benue states and the Grass-land zones consists of the most northern parts of 

Nigeria – Katsina state and areas to its north (Kyes et al., 2002). All of the 

important vector species bite at night.  Mosquitoes breed in water and each species 

has its own breeding preference; for example some prefer shallow collections of 

fresh water, such as puddles, rice fields, and hoof prints. Transmission is more 

intense in places where the mosquito lifespan is longer (so that the parasite has 
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time to complete its development inside the mosquito) and where it prefers to bite 

humans rather than other animals. Imo State is located in the tropical rain forest 

zone of West Africa. It is bound on the East by Abia State, on the North by Enugu 

State, on the West by Anambra State and on the South by Rivers State. There is a 

luxuriant growth of trees in the State where urbanization has not destroyed the 

original forest. The climate is tropical, humid and the vegetation is equatorial rain 

forest with an average maximum temperature of 34oC and an average minimum 

temperature of 25°C (Bate, 2004). The two major seasons experienced in the State 

are the dry season (November-March) and wet season (April-October).It is 

centrally located at the heart of the nine states of the former Eastern Region of 

Nigeria hence it is called the "Eastern Heartland".  

The important rivers in the State are the Imo, Njaba, Urashi and Otamiri. The State 

derives its name from the Imo River. The major lakes in the State are the Abadaba 

and Oguta Lakes (Mbanugo and Emenalo, 2004). Malaria today is usually 

restricted to tropical and subtropical areas and altitudes below 1,500 m. 

Mosquitoes are widely distributed throughout the world and they utilize different 

water bodies for their breeding. Wet weather conditions are further aggravated by 

floods as in the Eastern and Southern part of Nigeria, or mass population 

movement driven by conflict triggered malaria epidemics. 
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Fig 8: marshy farmland in study area 

 Transmission depends on climatic conditions that may affect the number and 

survival of mosquitoes, such as rainfall patterns, temperature and humidity. In 

many places, transmission is seasonal, with the peak during and just after the rainy 

season .According to FMOH (2001), about 30-40% of all fevers seen in health 

centers in Nigeria is due to malaria with huge seasonal variability between rainy 

and dry seasons. At the end of the dry season, it is less than 10% and more than 

80% as the rainy season winds up. Environmental factors like rainfall directly or 

indirectly affect the abundance of breeding sites and also the physiology of the 

vectors.  
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Fig 9: Map of Imo State by Local Government Area 

 Many species breed in both natural and artificial containers such as pools, gutters, 

coconut shells, tree holes, bamboo stumps, leaf axils, and septic tank and so on. 

Mosquitoes prefer an environment with certain resources (food, shelter, breeding 

sites, favorable temperature and suitable humidity) in sufficient amount and at 

appropriate time for survival and development (Minakawa et al., 2002). The recent 

increase in ecological and environmental modification due to agricultural activities 

and urbanization has been observed to contribute to the breeding of various 

mosquito species in the state (Amusan et al., 2005).Malaria parasites cease to 

develop in the mosquito when the temperature is below 16°C. 20 to 30°C 

represents an optimal range for most malaria vectors. Humidity over 60% is 

optimal and within limits the longevity of adult vectors.  
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Fig 10: effects of deforestation on vector habitat 

 

2.10 Immunity and malaria  

The immune response to malaria is not well understood. The presence of serum 

antibodies in individuals living in regions where malaria is endemic indicates that 

the immune system mounts a humeral response against the parasite. This immunity 

is strain-specific and can be lost if the individual migrates to a region where 

malaria is not endemic (Mockenhaupt et al, 2004). Furthermore, the efficacy of the 
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humeral response is limited by the intracellular tendencies of the parasite as well as 

its ability to alter its surface molecules through various maturational stages. The 

humeral response is bolstered by a variety of non-specific effector mechanisms. 

However, the ability of the infected to generate Cytotoxic T lymphocytes (CTL) 

activity is severely limited; the infected hepatocytes are the only cellular targets 

expressing the requisite class I, major histocompatibility complex(MHC) molecule. 

The classic example of the strong selective pressure malaria puts on the human 

population is the high incidence of the potentially fatal sickle cell gene reported in 

regions with endemic malaria.  People with one allele for sickled blood cells, the 

sickle cell trait, have a survival advantage in regions with endemic malaria 

(UNICEF, 2004).  They are more likely to survive an infection by P. falciparum.  

The enormous effects that malaria has on countries where it is endemic explains 

this selection(UNICEF,2004).  

Even through these most rudimentary types of experiments it was observed that 

immunity to a certain strain of Plasmodium was not equivalent to immunity to the 

disease malaria.  More recent, controlled studies indicate that immunity to severe 

malaria is acquired more rapidly than immunity to mild malaria, especially in 

regions where transmission is high (Ndyomugyenyi and Magnussen, 2001).  P. 

falciparum strains express variable antigens and exist in different body tissues.  

Therefore, in designing a treatment against the parasite, different immune 

responses for each form are necessary (Good et al., 2001). Genes with similar 

functions do follow similar patterns of expression; this should help to determine 

the function of unknown proteins. Human immunity is another important factor, 

especially among adults in areas of moderate or intense transmission conditions. 

Immunity is developed over years of exposure, and while it never gives complete 

protection, it does reduce the risk that malaria infection will cause severe disease 
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(Whitworth, 2000). For this reason, most malaria deaths in Africa occur in young 

children, whereas in areas with less transmission and low immunity, all age groups 

are at risk. Susceptibility is universal and partial immunity is experienced in areas 

of high endemicity (Whitworth, 2000).  

Weaker immunity may shift vulnerability to clinical disease into older, more 

economically productive family members (Shanks, 2000). Harvests may be wasted 

for lack of able-bodied workers. The explosive nature of malaria epidemics also 

seems to overwhelm the social and administrative infrastructure that would 

otherwise exist to cope with them (Shanks, 2000). People living in malaria 

endemic areas tend to be infected repeatedly. Over time, they gradually acquire 

immunity to malaria (Nmor and Egwunyenga, 2004). This immunity includes the 

development of mechanisms that can kill parasites or inhibit the replication of 

parasites.  Equally important, however, is the development of another type of 

immunity: one that will limit the body's own immune response to the parasite. 

Without this latter type of immunity, the immune system can go into overdrive in 

its attempts to kill the parasites, and acute febrile symptoms and severe malaria can 

result (Ndyomugyenyi and Magnussen, 2004). Children, who have yet to develop 

this immunity, are thus at greater risk of clinical malaria, severe disease and death 

than adults.  

The human immune system is a remarkably sophisticated defender of the body. It 

has an array of protective cells that can be mobilized to tackle an invader, with 

cells of the innate immune system forming the first line of defense, and those of 

the adaptive immune system arriving later but with extremely specific weaponry 

(RBM, 2002). Coordinating this response are the messengers, chemical agents 

called cytokines. A plethora of cytokines can be produced, working together – or in 

opposition – in exquisitely sensitive and complex ways with the protective cells. 
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There are many gaps to be filled in our understanding of the immune response to 

malaria, and how immunity develops. Yet we can begin to fit what we do know 

into a model of how immunity develops. People living in malaria endemic areas 

tend to be infected repeatedly (Najera, 2002). Over time, they gradually acquire 

immunity to malaria. This immunity includes the development of mechanisms that 

can kill parasites or inhibit the replication of parasites. Equally important, 

however, is the development of another type of immunity: one that will limit the 

body's own immune response to the parasite. The trigger for the immune response 

is the release of parasite molecules into the bloodstream when malaria-infected red 

blood cells rupture.  

 

Fig 11: Parasite transmission 

These foreign materials activate or stimulate macrophages, cells which play an 

important role in killing of some bacteria, protozoa and tumor cells, releasing 

cytokines that stimulate other cells of the immune system, and 'presenting' the 

foreign antigens to the rest of the immune system. The malaria parasite has lived 

with humans for thousands, perhaps millions of years. It has thus developed 

mechanism to avoid to be killed by our normally very effective immune system. 

The Immune system works in the way that it recognizes some molecules  

identifying parasite molecules on the surface of the infected red blood cells that are 
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stable (do not change between the different type of malaria parasites). These exist, 

but they are also more hidden for our immune system. Still, the parasite also 

change each time they mate in mosquitoes and it is not yet known if any of the now 

promising vaccine candidates will be effective for longer time. surface of invading 

bacteria, virus or parasites (Russel ,2004). 

 Once recognized, the immune system has several ways of killing the invader. To 

avoid being killed, the malaria parasite has developed an effective weapon: the 

variation of proteins presented at its cell surface and on the surface of the infected 

red blood cell. Using these strategy parasites is more or less different and a single 

parasite is also able to vary during the course of an infection. So, once the immune 

system has developed a defense against one type of malaria parasite, after 

sometime the parasite is no longer recognized. This is a potentially deadly 

competition between the parasite and our body. If in the end, the immune system 

recognizes various forms of the parasite, human host survives and at next infected 

mosquito bite, he/she has a better defense than before. If not, human host dies. The 

more the individual has malaria infection, the better the immune system develops 

appropriate responses against the malaria parasite. This takes time, about 5 years 

for developing the immunity against the disease and about 12-15 years for 

developing anti-parasite immunity for people living in high malaria endemic 

countries. This is why small children are especially sensitive. But, the immune 

system forgets ( Sharma et al, 2009).  

2.11 Control efforts against malaria 

As malaria control intensified, world malaria report, (2008) suggested that it is 

vital to monitor malaria burden and trends, and track the coverage and impact of 

interventions. While malaria undoubtedly imposes a major public health burden, 
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estimates of the numbers of cases and death have been, for many countries too 

inaccurate to establish firm baseline against which to evaluate the success of 

control measures. The disease is often treated in Nigeria by self-medication, the 

use local herbs, use of the services of spiritualists/traditional priests or/and the use 

of clinic/hospital services (Russel, 2004). Similarly, common prevention measures 

include use of medicine (prophylaxis), insecticides (coils and sprays), ordinary 

mosquito nets, insecticide-treated nets (ITNs) and widow and door nets. 

Most difficult of all become the assessment of epidemiological impact of malaria 

in both epidemic and endemic countries. Malaria-intervention goals in endemic 

areas should be to prevent mortality and reduce morbidity, as well as associated 

socio-economic losses. This requires the progressive creation of capacities for 

assessing the local malaria situation and selecting appropriate control measures.  

 The hope of global eradication of malaria was finally abandoned in 1969 

when it was recognized that this was unlikely ever to be achieved. Ongoing 

control programs remain essential in endemic areas.  In all situations, control 

programmes should be based on four objectives: Provision of early diagnosis 

and prompt treatment to all people at risk Selective application of 

sustainable preventive measures, including vector control adapted to the 

local situations (Sharma et al, 2009). Efforts now focus on control, not 

eradication. At present, there is no vaccine for malaria, although there are 

several in developments. Preventative measures are currently directed at 

mosquito control.  
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Reduce contact between humans and mosquitoes 

Screening 

 Screening of dwellings to prevent malaria mosquitoes from entering and biting the 

people inside is a positive development measure. Screening of buildings also 

improves people's lives in other ways by keeping flies out of homes (Snow et al, 

2003). Where it's possible, buildings have four walls, to put screens on windows 

and screen doors on doors, it should be encouraged. Screening is a useful adjunct 

to use of a treated bed net or residual treatment of walls because it reduces the 

number of malaria mosquitoes entering and leaving the building (FMOH, 2005).  

Use of insect repellents 

This is especially recommended for those who are travelling or are temporarily in 

malarious areas. This strategy is too expensive for many people who actually live 

in malarious areas. 

Use of mosquito mats and coils 

 This is similar to the use of repellents. Some people may be allergic to the smoke 

that these devices emit, and for some, these devices are too expensive. 

Use of bed nets that are treated with an insecticide 

This is a strategy that has been proven to be effective in reducing childhood 

morbidity and mortality in numerous studies in Sub-Saharan Africa. A pyrethroid 

insecticide [derivative of compounds found in the flower Chrysanthemum 

cineraraefolium] is used to treat the bed nets (Sreehar et al, 2007). The mosquitoes 

that land on the net are prevented from biting the person sleeping under the net, 

and mosquitoes often avoid landing on the net altogether. The bed nets need to be 
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re-treated with insecticide at intervals of approximately 6 months. Long-lasting 

insecticide impregnated nets (LLINs) are the preferred form of ITNs for public 

health distribution programmes. WHO (2000) recommends coverage for all at-risk 

personsin most places, the most cost effective way to achieve this is through 

provision of LLINs, so that everyone in high transmission areas sleeps under a 

LLIN every night. Maximum effect within communities, LLIN coverage should be 

as high as possible, with a target of complete coverage. 

According to (FMOH, 2005), the mass effect works in three ways. First, mass 

coverage by LLINs reduces the number of mosquitoes in the community. Second, 

mass coverage shortens the lifespan of the mosquitoes, thus reducing the 

possibility for maturation of Plasmodium sporozoites and hence decreasing the 

proportion of mosquitoes that become infective. Therefore the possibility of 

transmitting the illness to others is greatly reduced. Third, with some Anopheles 

species, mass coverage might divert mosquitoes from human to animal biting, 

thereby reducing human-to-human transmission. Optimum community protection 

is achieved when mass coverage with LLINs is combined with universal access for 

the community to timely and effective treatment in the event of infection.    

Timely treatment can also be expected to have a community benefit. By clearing 

the infection in the patient as soon as possible, the individual is not only cured of 

the disease but is also no longer a reservoir of parasites for transmission to others. 

Therefore LLINs and timely treatment with appropriate medicines (e.g., 

artemisinin-based combinations) should be seen as a package for protection of the 

individual and reduction of transmission in the community (Tanner and Alonso, 

2004).). The full value of LLINs in personal protection and reduced malaria 

transmission will therefore depend on high rates of LLIN coverage, combined with 

effective and timely management of malaria infections. A bed net can be treated 
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with insecticide to protect against mosquitoes and malaria. "Provision of 

insecticide-treated bed nets (ITNs) is universally accepted as an efficacious and 

essential public health service in most parts of sub-Saharan Africa endemic for 

malaria." (Guyatt andOchola, 2003) 

 Insecticide-treated nets (ITNs) have been found to be the most powerful malaria 

control tool to be developed since the advent of indoor residual spraying 

(IRS)(Guyatt and Ochola,2003) and Chloroquine in the 1940s, and as such they 

have been an important component of global and national malaria control policies 

since the mid-1990s.This intervention is particularly important in sub-Saharan 

Africa where the predominant malaria vectors bite indoors, at night during sleeping 

hours 

Indoor spraying with residual insecticides 

Indoor residual spraying (IRS) with insecticides is the most powerful way to 

rapidly reduce malaria transmission (Vyas, Hanson and Lines, 2002). Its full 

potential is realized when at least 80% of houses in targeted areas are sprayed. 

Indoor spraying is effective for 3–6 months, depending on the insecticide used and 

the type of surface on which it is sprayed. DDT can be effective for 9–12 months 

in some cases. Longer-lasting forms of IRS insecticides are under development. 

Detection of insecticide resistance should be an essential component of all national 

malaria control efforts to ensure that the most effective vector control methods are 

being used. The choice of insecticide for IRS should always be informed by recent, 

local data on the susceptibility target vectors. Before beginning the process of 

creating awareness in any given community, it is first necessary to assess the 

environment in which awareness creation will take place.  
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Decrease mosquito population 

Biological control 

Mosquito fish reduce larval mosquito populations, and some countries have 

established programmes for distributing these small fish to residents. Mosquito fish 

are often particularly effective in small ponds, water tanks etc.  

Source reduction or mosquito population  

This could be achieved through: 

 Surveillance of mosquito populations 

 Identify and eliminate breeding sites 

 Proper insecticide application  

 Attack larval stages 

 Attack adult mosquito 

The control strategies employed in temperate regions included changes in 

agricultural and construction practices, reducing the availability of standing water, 

and targeted vector control using insecticides such as DDT (Greenwood and 

Mutabingwa, 2002).  Industrialization and improved housing conditions were 

instrumental in the elimination of the disease in temperate countries (Budiansky, 

2002) . This is possible in some conditions but very difficult in other conditions. 

Source reduction is particularly useful for vector species, such as Anopheles 

stephensi, that often breed in man-made containers such as water tanks  and at 

construction sites (Toe, Skovmand and Roch, 2009). There are several species of 

malaria vectors, and these species breed in many different locations. If the vector 

mosquitoes are breeding in water tanks, for example, it is possible to screen the 

tanks. However, if the malaria mosquitoes are breeding in a swamp, it is not 
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always possible more wise to attempt to drain the swamp. Thus, other strategies for 

breaking transmission may need to be used. 

Residual treatment of interior walls 

 In many instances, malaria mosquitoes rest on the walls before or after biting 

people. Residual treatment of the walls inside a house repels or kills the 

mosquitoes. This malaria control strategy is very effective where houses have four 

walls. Some insecticides are more expensive than others. In some places, Malaria 

mosquitoes are resistant to some insecticides. Thus, a large variety of possible 

insecticides need to be available for this purpose.  

The creation of sterile mosquitoes  

The creation of sterile mosquitoes, which would presumably lower the number of 

mosquitoes, is another possibility 

Attack the parasite in the human host 

Drug treatment of malaria patients 

Early diagnosis and treatment of malaria reduces disease and prevents deaths. It 

also contributes to reducing malaria transmission. Primary health care involves 

rapid case identification, rapid parasitological classification, rapid initiation of 

therapy and rapid initiation of supportive care. 

People who have malaria have parasites available for malaria mosquitoes that bite 

them. If they are treated with appropriate drugs, the parasites disappear from their 

blood and are not available to the mosquitoes. This helps to reduce the 

transmission of malaria. Treat malaria infections with effective medications 

through the Use of prophylactic drugs to prevent illness and/or infection. The best 
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available treatment, particularly for P. falciparum malaria, is artemisinin-based 

combination therapy (ACT) (Ukpong et al, 2007) 

2.12 Overview Mosquito Nets 

Malaria remains a public health problem, causing significant maternal and child 

morbidity and mortality annually in sub-Saharan Africa. World Health 

Organization(2000) has recommended the use of insecticide treated nets (ITN) as 

vital tool in combating malaria but the public awareness of this approach vary from 

place to place(Widmar et al,2009). International efforts to combat malaria have led 

to a scaling-up of the key existing malaria control measures over recent years.  

The combination of WHO recommended tools and methods to combat malaria now 

includes long-lasting insecticidal nets (LLIN), access to artemisinin-based 

combination therapy (ACT) and parasitological diagnosis, supported in specific 

settings by indoor residual spraying of insecticide (IRS) and intermittent 

preventive treatment in pregnancy and infants (IPT)(WHO, 2002). The geographic 

focus of most malaria vector control programs is in areas of highest transmission 

and most morbidity and mortality: rural, tropical Africa. Because of the large 

vector populations and the ubiquity of the breeding sites in these areas, there is 

little justification for larvae control and most programs invest in Insecticide treated 

materials (ITMs) and, in some areas, indoor residual spraying (IRS). A mosquito 

net offers protection against mosquitoes, flies, and other insects, and thus against 

diseases such as malaria, dengue fever, yellow fever, and various forms of 

encephalitis, including the West Nile virus, if used properly and especially if 

treated with an insecticide, which can double effectiveness(Onwujekwe,2003). The 

fine, see-through, mesh construction stops many insects from biting and disturbing 

the person using the net. The mesh is fine enough to exclude these insects, but it 
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does not completely impede the flow of air. Mosquito netting has a long history 

(Alaii et al, 2003).  

Mosquito nets have been in use since very early times to protect people against 

bloodsucking insects at night; they also help to protect against other creatures, such 

as spiders, cockroaches, beetles, lizards, snakes and rats. When made of thicker 

opaque sheeting they also protect against cold and dust, and provide privacy (Ali et 

al, 2004). Mosquito nets normally have a mesh size of 1.2–1.5 mm, which is 

sufficiently small to prevent mosquitoes from entering. Very small insects, 

however, such as phlebotomine sand flies and biting midges may enter. Only 

opaque sheeting, very fine-mesh jersey netting (mesh size less than 0.2 mm), and 

impregnated netting offer protection against these insects. In hot climates, poor 

ventilation through fine-mesh netting is a serious disadvantage. The wider the 

mesh size the better the ventilation, but if the mesh is more than 2 mm most 

mosquitoes can enter( Onwujekwe,2003). 

Mosquito net models  

Mosquito nets are produced in different sizes and shapes. A net should cover the 

sleepers completely and should be sufficiently spacious for them to avoid contact 

with the fabric. Sufficient length is needed so that the net can be tucked in under 

the mattress or sleeping mat. (Onwujekwe, 2003) 

Rectangular net 

This is the most popular and practical model, normally used over a bed or sleeping 

mat. It is suspended from four or more loops along the upper edges. This model 

can be provided with an overlapping entrance flap of about 60 cm on one of the 

long sides to facilitate entering or leaving without pulling out the part of the net 

tucked in under the mattress. 
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Circular net 

Circular, or conical, nets are often preferred because they can be hung from a 

single support. The top is suspended by a loop attached to a sleeved hoop of rattan 

or plastic. The nets are mostly available in double size. 

Wedge-shaped net 

Wedge-shaped nets are available only in single size. They are much cheaper than 

rectangular bed nets because only about half the netting material is needed. The 

head end is suspended by a loop attached to a sleeved wooden bar. It can be hung 

from any suitable fixing point above the head of the bed or sleeping place. 

 Self-supporting nets 

These nets are available in small sizes. Usually marketed for the protection of food 

from flies, they are also used to protect babies and infants. Because the nets are 

self-supporting they are easy to set up indoors and outdoors. 

Problems with mosquito nets 

The protection provided by mosquito nets will be reduced if they are not used 

properly or holes are left unrepaired. In addition, contact may occur with the net 

during sleep, allowing mosquitoes to bite through the net. Furthermore, hungry 

mosquitoes may remain in the room and feed when the occupant leaves the net (Ali 

et al, 2004). Mosquitoes  may also be diverted to unprotected people sleeping in 

the same room. 

Individual or community protection with untreated nets 

If a small number of people in a community use mosquito nets, they will probably 

benefit because hungry mosquitoes can easily find an alternative blood-meal 



49 
 

nearby on unprotected people or domestic animals. However, if all inhabitants of a 

community use nets and there are no attractive domestic animals to feed on, 

hungry mosquitoes are likely to persist until they find holes in nets, they find 

places where they can feed through nets, or occupants leave nets. In this situation, 

the use of nets may not result in a reduction of malaria in a community. On the 

other hand, diverted hungry mosquitoes can easily obtain blood-meals if there are 

animals on which they can feed. In areas where malaria transmission is low or 

moderate this may be sufficient to reduce malaria among community members. 

(Atkinsonet al, 2009) 

 

2.13 Insecticide-Treated Mosquito Nets, (ITMNS), Insecticide Treated Nets 

(ITN) And Long Lasting Insecticide Treated Nets (LLIN) 

An insecticide-treated net is a mosquito net that repels disables and/or kills 

mosquitoes coming into contact with insecticide on the netting material. There are 

two categories of ITNs which are conventionally treated nets and long-lasting 

insecticidal nets. 

A conventionally treated net is a mosquito net that has been treated by dipping in a 

WHO-recommended insecticide. To ensure its continued insecticidal effect, the net 

should be re-treated after three washes, or at least once a year (WHO, 2000).  A 

long-lasting insecticidal net is a factory-treated mosquito net made with netting 

material that has insecticide incorporated within or bound around the fibers. The 

net must retain its effective biological activity without re-treatment for at least 20 

WHO standard washes under laboratory conditions and three years of 

recommended use under field conditions. 
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The above-mentioned problems of standard mosquito nets can be solved by 

impregnating them with a quick-acting pyrethroid insecticide which irritates or 

kills mosquitoes on contact, preventing them from finding openings (RBM, 2000). 

An impregnated net with holes that are not too large is as effective as an 

undamaged net. Insecticide treatment thus extends the useful life of a net. 

Mosquitoes that land on an impregnated net and attempt to feed through it on part 

of the body in contact with the net are likely to be killed. The behavior of a 

mosquito that survives contact with the insecticide is so disturbed that it is unlikely 

to attack again. People without a net and sleeping near someone with a treated net 

may receive some protection from bites. A person leaving such a net during the 

night or in the morning runs a reduced risk of being bitten. (RBM, 2000) 

 

Fig 12: a typical net in the study area 
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Other associated benefits  

Insecticide-treated nets serve as human-baited traps when somebody is sleeping 

inside by attracting and killing mosquitoes and other biting insects. These factors 

make the widespread use of treated mosquito nets particularly important in the 

control of malaria. When employed by all members of a community, the practice 

kills many Anopheles and reduces the chance that any will live long enough to 

transmit malaria parasites (Ansari et al, 2010). People outside their nets early in the 

night or before dawn, or people not using nets, thus receive some protection 

against the risk of infection. According to National Malaria Control Programme 

(Nigeria): 2006–2010:Treated nets can also be used to protect the most vulnerable 

groups in a community, such as pregnant women, children and old and sick people, 

from infection with malaria or other insect-borne diseases., Young children, going 

to sleep early, receive most protection.The use of impregnated bed nets may lead to 

the disappearance or reduction of other pests that are sensitive to the insecticide 

used, such as bedbugs, head lice, chicken ticks and houseflies. The nets are 

probably also effective against fleas and triatominebugs.Mosquito netting can be 

hung over beds, from the ceiling or a frame, built into tents, or installed in 

windows and doors. When hung over beds, rectangular nets provide more room for 

sleeping without the danger of netting contacting skin, at which point mosquitoes 

may bite through untreated nettings. 

A mosquito net is classified as an insecticide-treated net if it has been treated with 

insecticide within the previous 12 months. WHO (2000) now recommends that 

national malaria control programmes and their partners purchase only long-lasting 

insecticidal nets (LLINs), which are nets that have been permanently treated with 

insecticide that lasts for the useful life of a mosquito net  (defined as at least 20 
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washes and at least 3 years under field conditions)(Baume and Marin,2008). 

Nowadays, most ITNs are LLINs. 

The World Health Organization distributed bed nets to families with children under 

age 5 in several African countries and found that the death rate from malaria 

dropped by 50 to 60 percent among children in these countries.(WHO, 2000). 

Insecticide treated mosquito nets (ITNs) have raised a renewed interest to serve as 

tools for malaria control in Africa. The use of this control method has been proved 

to be a cost-effective means for the control of malaria. 

Current WHO initiatives in malaria control such as Roll Back Malaria (RBM) 

emphasized the use of Insecticide Treated Nets (ITNs) as one of the key strategies 

for malaria prevention and control in sub-Saharan Africa (Jones, 2000). It has been 

suggested however, that ordinary nets provide only partial protection because the 

nets allow mosquitoes to enter and feed, especially, if the net is even slightly torn 

or not tucked in properly (Jones, 2000). On the other hand, treating a net with 

insecticides makes it very effective at repelling and killing anopheles mosquitoes 

(Salako, 2002). Even when there are holes in the treated nets, insecticide can affect 

the mosquitoes as they work their way through. One problem with treated bed nets 

has been that they lose their effectiveness over time. Newer nets, however, retain 

their effectiveness for several years. Although the nets are inexpensive, even their 

modest cost is beyond the means of many families in developing countries.  

In practice, nothing much had been working. In 2000, a world health conference in 

Abuja, Nigeria, set a goal that by 2005, 60 percent of African children would be 

sleeping under nets. By 2005, only 3 percent were. (FMOH, 2000)  

 

 



53 
 

2.14 Effectiveness of ITNS 

Mosquito nets treated with insecticides—known as insecticide treated nets (ITNs) 

were developed in the 1980s for malaria prevention. Insecticide-treated nets (ITN) 

are estimated to be twice as effective as untreated nets, and offer greater than 70% 

protection compared with no net. These nets are dip treated using a synthetic 

pyrethroid insecticide such as deltamethrin or permethrin which will double the 

protection over a non-treated net by killing and repelling mosquitoes. (RBM, 2004) 

The distribution of mosquito nets impregnated with insecticides such as permethrin 

or deltamethrin has been shown to be an extremely effective method of malaria 

prevention, and it is also one of the most cost-effective methods of prevention. A 

current challenge that is facing many sub-Saharan African countries like Nigeria is 

how to achieve widespread distribution and use of insecticide-treated nets (ITNs) 

for the control of malaria. The Africa Malaria Report shows that many countries 

are quite far from reaching the target of 60% ITNs coverage in sub-Saharan 

African countries by the year 2005, which was set in Abuja by the African Heads 

of State for the provision of ITNs to children under five and to pregnant women 

(WHO, 2008). 

 Malaria is the number one public health problem in Nigeria (RBM, 2004). By 

preventing malaria, ITNs reduce the need for treatment and the pressure on health 

services. Baume, andMarin (2008) identified four 'most common options' for ITN 

and insecticide distribution and these were: government systems; non-

governmental organization systems; unassisted private sector; and assisted private 

sector (social marketing models).  

Malaria control with the use of insecticide treated net has been recommended as an 

important component of ante-natal clinic. This is because the use of ITNs in some 
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research carried out shows that when compared with a situation when no net was 

used; there was increase in mean birth weight; reduced miscarriage, still births and 

placental parasitaemia (Belay and Deressa, 2008).  Previous studies have shown 

that many factors, such as wealth, access to health care, education, ethnicity and 

gender, determine the ownership and use of ITNs(Deribew,2010) Some studies 

shows that free distribution and public awareness campaigns increased the rate of 

use (Anosike,2004). Most ITNs are now long-lasting insecticide-treated nets 

(LLINs). One of the most effective ways to prevent malaria transmission is 

sleeping under an ITN. When a mosquito tries to bite a person sleeping under the 

net, it lands on and comes into contact with the insecticide and dies soon thereafter. 

Scientifically controlled trials of ITNs in settings with variations in transmission 

risk (from low to very high risk) have shown great benefit in mosquito killing, 

marked transmission reduction, and markedly improved child survival. And when 

a large proportion of the population is using ITNs, they have been shown to have a 

protective effect for non-users in the community who live near the households with 

nets, probably because the extensive killing of female mosquitoes is such that few 

live long enough to transmit malaria (Ugot, 2003). The Federal Government policy 

on malaria control in Nigeria focus on the following main interventions:  

management of cases, prevention of malaria with insecticide-treated nets (ITN), 

and use of intermittent preventive treatment (IPT) during pregnancy. Health 

promotion monitoring and evaluation are cross-cutting activities. 

Critical issues for the efficacy and effectiveness of ITNs are that they have an 

effective insecticide on their surface and that they are used regularly. Malaria-

infected mosquitoes bite at night, and ITNs provide a sleeping individual with a 

physical barrier.  
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2.15 Knowledge, practices and malaria 

There is need to have an idea of the disease causal agents and its vectorial capacity 

which ultimately, will enforce the necessary behaviors towards it. Lalloo (2002) 

stated that before people start to behave differently about their health conditions, 

they need to: 

* know about the new behavior 

* have a positive practice about it (be willing to try it out) 

* remove any barrier to the new health practices. 

Prevention of the disease through better knowledge and awareness is the 

appropriate way to keep it away. And people remain healthy, as illness confusion 

and health-seeking behavior may enhance or interfere with the effectiveness of 

control measures (D’Alessandro, 2001). Studies pertaining to knowledge and 

practices show that direct interaction with community, plays an important role in 

circumventing malaria problem. 

 Correct knowledge of a health problem, when combined with the right practice, 

can lead to healthy behavior and practice. Studies of malaria-related knowledge 

and practices have been widely used in research on malaria and have proved useful 

tools in shaping policy formulations as well as guiding programme implementation 

(Lucas, 2003). The success of malaria control programmes relies heavily on 

community perceptions and practices related to the transmission, treatment and 

control of malaria. Incorrect beliefs or inappropriate behaviour can interfere with 

the effectiveness of control measures, such as vector control and chemotherapy.  
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Kidane and Morrow in their work (2000) stated that this is particularly important in 

tropical areas where malaria controls options are limited because of parasite 

resistance to anti-malarial drugs and the vector's resistance to insecticides. In such 

instances, an understanding of the communities' knowledge, perceptions and 

practices relating to malaria is crucial to the success of specific control measures. 

There is need to examine the state of readiness of local communities regarding 

these initiatives (FMOH, 2001). Experiences with malaria have shown that 

prevention is better and cheaper than cure; however, the practice of malaria 

preventive measures has been related to the knowledge and belief of people. 

Malaria-related knowledge and practices have been examined in many rural and 

partly urban multi-ethnic populations in Africa (Vyas, Hanson and Lines, 2002). 

The importance of knowledge and practices of people concerning mosquito control 

cannot be over – emphasized. 

The control and prevention measures for mosquito associated diseases can succeed 

when it starts from homes with people developing proper practice against 

mosquitoes. KAP Study tells us what people know about certain things, how they 

feel and also how they behave (WHO, 2000). 

For instance, Nigeria has adopted the use of Nets as a tool for malaria control 

(FMOH, 2002). The use of mosquito nets is, however, limited and there are a 

number of possible explanations for this low coverage. These may be due to lack 

of cultural exposure  to the use of mosquito nets, lack of awareness, absence of  a 

sustainable mechanism for the distribution of ITNS,  low acceptance by the 

community, and concerns  regarding its high cost. Since this strategy, as one of the  

vector control options in the country, is a new initiative,  understanding the 

perceptions and willingness of the  community towards using ITNs as well as the 

factors  influencing its usage is a prerequisite for designing  strategies aimed at 
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scaling-up mosquito net  implementation programmes in Nigeria(Gunasekaran et 

al ,2009 ). Popular beliefs surrounding an illness condition people’s behaviors 

toward the illness and health care use. Indeed, perceptions concerning the 

transmission of malaria by methods other than the anopheles mosquito are 

associated with a decrease in average daily spending for treatment for rural 

children.  According to Guyatt et al (2004) segments of the population adhere to 

these types of beliefs, which are often deeply rooted in popular culture, shaping the 

perceptions associated with illness. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

This chapter deals with research design, the study area, Population of the study, 

Sample and Sampling techniques, Instrumentation for data collection, Validation 

and Reliability of the Instrument, Method of Data collection and Analysis. 

3.1 Research Design 

A descriptive survey was used for the study. A survey design, according to Gay 

(1976), is an attempt to collect data from members of a population with respect to 

one or more variables. Babbie (1975) confirms that survey research affords a 

researcher the opportunity to collect original data in natural setting for the purpose 

of giving them a detailed description.  A survey research design is used to establish 

relationship in the occurrence of phenomena,and to observe events in their natural 

context. It deals with the relationship between the dependent variables which is 

Knowledge and Practices relating to Malaria And Insecticide-Treated netsin 

Amainyi, Ihitte-Uboma LGA, and Imo State(defined in terms of malaria preventive 

methods, net ownership and usage, awareness etc.)The independent   variables 

include age, gender, occupation,literacy level and marital status. 

3.2 Area of Study 

Imo State came into existence in 1976 created under the leadership of the late 

military ruler of Nigeria, Murtala Muhammad, having been previously part of East-

Central State. The state is named after the Imo River. Part of it was split off in 

1991 as Abia State, and another part became Ebonyi State. According to National 

Population council (2005)Imo State has a projected population of 4.8 million 

people with a growth rate of about 3.0% based on the 1991 population census. The 

land area is 5,289.49sq with a relative humidity of about 75%, reaching 85% 
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during the rains with rainfall of 1520-2030mm. The temperature ranges from 20oC 

to 30oC and covers an area roughly 5,100sq km.  

Ihitte/Uboma is a Local Government Area in Imo State, Nigeria. Ihitte/Uboma 

LGA has a population of   119,419 people consisting of 60,492 men and 58,927 

women (FMOH, 2001). The study area, Ihitte- Uboma Local Government Area, is 

one of the 27 Local Government Areas of Imo State in the Southeastern part of 

Nigeria. The administrative headquarters, Isinweke, is a sub-urban town. Most of 

the residents of the local government area (LGA) are predominantly farmers, 

fishermen and civil servants. 

These are the main factors which create a suitable environment for the breeding of 

mosquitoes. Amainyi-Ukwu has a natural scenic beauty accentuated by the 

presence of streams and river which encircles the area and others. The presence of 

these water bodies which serve as mosquito breeding sites coupled with the 

continual interaction with the water bodies in normal daily activities and chores 

makes the area potentially endemic for mosquito- and water-associated parasitic 

infections. There is one Government General Hospital for Health care in the 

locality. 

3.3 Population Of The Study 

The study population involved five villages in Amainyi namely Umulo, 

Umunahihie, Amaorji, Amaokwe and Umutuada having a population of1400 

households(NPC, 2009). 

3.4 Sampling size and Sampling Technique 

The sample size is two hundred and eighty drawn from a population of 1400 from 

the five villages in Amainyi.Umulo has a population of 250 households, 
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Umunahihie has256 households, Amaorji has 274 households, Amaokwe has 319 

households and Umutuada has 301 households. The sample size of 280 was 

considered high enough considering Nwana’s (1981) formula for sample size 

determination. Nwana (1981:72) in his work on educational research observed that 

‘‘if the population is a few hundred, forty percent or more sample size will do., if 

many hundreds a twenty percent sample size or more will do., if a few thousand a 

10 percent sample size or more will do and if several thousands a five percent 

sample size or less will do. 

 Considering the fact that the population of 1400 is in many hundreds, a 20 percent 

sample size of 280 households was drawn: 

20/100 X 1400 =280 households 

A multistage sampling technique was used. 

Stage 1: A proportionate sampling technique was used to select from each village. 

Umulo,         Village 1                    250/1400 X 280 =49.950 

Umunahihe, Village 2                    256/1400 X 280 =45.9 51 

Amorji,        Village 3                    274/1400 X 280 =59.9  55 

Amaokwe,    Village 4                    319/1400 X 280 = 63.7  64 

Umutuada,    Village 5                   301/1400 X 280 = 60.2  60 

                                                          Total =280 

Stage 2: A systematic sampling method was used to select the number 

proportionately allocated to each Village. Random start of 3 was used, after every 

3 households. 
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3.5 Instrument For Data Collection 

An integrated approach, which employs both quantitative and qualitative research 

methodologies were used for both data collection and the analysis of knowledge 

and practices about ITNs in the study population. Firstly, In-depth interviews were 

held with political and opinion leaders, village head, Local Government Council 

and community health workers with the intention of using the results to develop a 

questionnaire that were administered to the local population during the survey. All 

interviews were conducted in the local dialect by the researcher. The questionnaire 

was also developed through review of related literature, observations and personal 

experience. Secondly, Quantitative information was obtained using the pre-tested 

structured closed ended questionnaire. It consists of a total of 40 questions which is 

divided into five sections: Identification; demographic data; knowledge, practices 

and perceptions of malaria; perceptions and use of ITNs. A household is defined as 

a group of people living within one domicile and usually sharing meals together. 

At each household the aim of the study will be clearly explained and informed 

consent will be obtained from the head of the family. The researcher interacted with 

the household heads in the collection of data. 

3.6  Validation of the Instrument  

Validity is concerned with the issue of whether or not one is actually measuring a 

variable or a set of variables that are intended for measurement. It is this concern 

that underlies the importance of instrument validation in any research. The 

Supervisor vetted the Questionnaire and was also confirmed by 3 professionals in 

Public health and Health education. They vetted the items in terms of relevance to the 

topic, coverage of content areas, appropriateness of language and clarity of the study, 



62 
 

research questions and hypotheses. Their constructive modifications and suggestions 

helped to produce the final draft. 

3.7 Reliability of the instrument 

The instrument was tested to determine its construct reliability. Variable often vary 

from situation to situation for the same respondent or from respondent to respondent. 

Various methods are concerned with the degree of consistency in the data gathering 

process. Therefore, a trial test of the instrument was also conducted to ensure its 

reliability using 20 households from 2 different villages (Omuma and Eziana) from a 

nearby Community. The results were noted and were not included in the main study. 

This was done based on the assumption that the respondents from the villages used 

for the trial testing of the instrument were similar to the respondents used for the 

study.it was done based on the reason that if the subjects for the trial test could 

respond appropriately to the instrument, then the study subjects would equally 

respond appropriately. The Cronbach’s Alpha reliability technique is an advanced 

method of establishing reliability and was adopted to test the reliability of the 

instrument. The Cronbach’s Coefficient Alpha of 0.77 was got and this indicates that 

the research instrument, namely, the questionnaire used in the present study was 

highly reliable .This was considered high enough in line with Kerlinger (1986) who 

noted that reliability coefficient of 0.50 and above is appropriate for any measuring 

instrument. 

3.7 Method of Data Collection  

A measure of internal consistency was employed in administration of 

questionnaire. This required only one administration of the instrument. The 

informal familiarity and discussions on the problem of research, a method often 

adopted by anthropologists enabled the researcher and the respondents to see the 
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research as a collaborative effort to understand the problem. This preliminary 

approach preceding the formal administration of questionnaire was felt necessary 

because of the sensitive nature of the questions that would eventually be asked. 

Any clarification needed in understanding the questionnaire was provided.  

3.8 Method of Data Analysis 

The filled copies of questionnaire were analyzed using descriptive statistic. The 

SPSS (version 15.0) package was used. Data were collated and coded by the 

researcher manually and entries were made into a computer using SPSS Version 

15.0 for Windows (SPSS Inc., Chicago, ILL, USA) by the statistician. Qualitative 

data from in-depth-interviews were recorded, transcribed and analyzed manually 

by content analysis. Pearson Chi-square was used to test the stated hypotheses. 
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CHAPTER FOUR 

RESULTS 

This chapter presents the analysis of the data collected in line with the hypotheses 

formulated to pilot the study. 

Of the 280 copies of  questionnaire distributed to the five  villages in Amainyi, the 

following were retrieved from respondents, 47 from Umulo, 50 from Umunahihie, 48 

from Amorji, 49 from Amaokwe, and 50 from Umutuada, giving a total of 244 that 

were correctly filled which is 87.1% return rate while the other 12.9% were wrongly 

filled and not used. 

The household and individual response rates for the questionnaire are shown in 

Table 2. The majority of the respondents knew that malaria is a serious disease 

(81.0%) The majority 134(54.9%) of the respondents were males and the rest 

110(45.1) % were females. A hundred and thirteen (46%) of the respondents were 

literate, had formal education and were able to read and write) and 131(53.7%) 

(Unable to read and write) and where assisted by a translator in filling their copies 

of questionnaires.  
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Table 2: Socio- Demographic characteristic of respondents in the five Districts 

(%) 

District 
 

Umulo                 
(n=47) 

Umunahihie             
(n=50) 

Amaorji             
(n=48)             

Amaokwe         
(n=49)          

Umutuada            
(n=50)                

Total(n=244) p-
value 
 

Age        

15-19 3(6.4) 5(10.0) 1(2.1) 3(6.1) 5(10.0) 17(7.0)  

20-34 18(38.3) 29(58.0) 32(66.7 27(55.1) 36(72.0) 142(58.2) 027 

35-44 22(46.8) 13(26.0) 12(25.0) 12(24.5) 8(16.0) 67(27.5)  

45> 4(8.5) 3(6.0) 3(6.3) 7(14.3) 1(2.0) 18(7.4)  

Sex 
 

       

Male 20(42.6) 38(76.0) 25(52.1) 26(53.1) 25(50.0) 134(54.9) .013 

Female 27(57.4) 12(24.0) 23(47.9) 23(46.9) 25(50.0) 110(45.1)  

Marital status        

Married 45(95.7) 39(78.0) 48(100) 47(95.9) 50(100) 229(93.9) >0.001 

Not married 2(4.3) 11(22) 0(0) 2(4.1) 0(0) 15(6.1)  

Literacy level        

Low literacy 30(63.8) 28(52) 17(35.4) 23(46.9) 35(70) 131(53.7) .005 

Literate 17(36.2) 24(48) 31(64.6) 26(53.1) 15(30) 113(46.3)  

Occupation        

Farmer 23(48.9) 28(56) 25(52.1) 25(51) 26(52) 127(52)  

Trader 12(25.5) 13(26) 11(22.9) 15(30.6) 10(20) 61(25)  

Civil -servant 8(17) 5(10) 7 (14.6) 4(8.2) 6(12) 30(12.2) .918 

Professional 4(8.5) 3(6)    3(6.3) 5(10.2) 6(12) 21(8.6)  

Others 0(0) 1(2) 2(4.2) 0(0) 2(4) 5(2)  
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All the respondents are mostly adults i.e. over the age of 18. The results in Table 2 

showed the age distribution range of 15-45 and above. Fifty eight point two 

percent, 142 respondents were in the age bracket of 20-34 (showing willingness by 

the younger population to participate in health reforms). In all 7(17 %) respondents 

were between ages 15-19, 67 (27.5%) between ages 35-44, 18(7.4%) were 45yrs. 

and above. In the sex distribution of respondents, 134(54.9 %) were male and 

110(45.1 %) were female respondents. It also showed the sex distribution of 

respondent according to the villages represented. A highest of 38(76%) male 

respondents was covered in Umunahihie followed by 26(53.1%) in Amaokwe and 

25(52%) in Amorji. A low of 12(24%) female respondents was covered in 

Umunahihie followed by 23 (46.9%) and 23(47.9%) in Amaokwe and Amorji 

respectively. 

 The marital status of the respondents showed that 229(93.9%) respondents were 

married, while 15(6.1%) were unmarried, 50(100%) married respondents were 

found in Umutuada. Low literacy is found in Amorji 17(35.4%) respondents, 

Amaokwe 23 (46.9%) respondents and Umunahihie 28(52%) respondents. In the 

occupation wise distribution of respondents, farming was found to be the 

predominant occupation 127 (52%) followed by trading 61 (25%), Public service 

30 (12.3%), professionals 21 (8.6%) and others 5 (5%). Agriculture occupation is 

particularly high in Umunahihie 28 (56%) respondents and Umutuada 26 (52%) 

respondents. 
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Table 3 knowledge and perception of malaria by respondents in the Districts 

(%) 

District 
 

Umulo                 
(n=47) 

Umunahihie             
(n=50) 

Amaorji             
(n=48)             

Amaokwe         
(n=49)          

Umutuada            
(n=50)                

Total(n=244) p-
value 
 

Ever had 
malaria?    

       

Yes 44(93.6) 48(96) 45(93.8) 47(95.9) 48(96 232(95.1) .957 
No 3(6.4) 2(4) 3(6.3) 2(4.1) 2(4.0) 12(4.9)  
Can malaria 
cause death? 

       

Yes 44(93.6) 48(96) 45(93.8) 47(95.9) 48(96 232(95.1) .957 
No 3(6.4) 2(4) 3(6.3) 2(4.1) 2(4.0) 12(4.9)  
Symptoms of 
malaria 

       

Fever 25(53.2) 27(54) 24(50) 20(40.8) 25(50) 121(49.6)  
Body ache          10(21.3) 10(20) 11(22.9) 13(26.5) 8(16) 52(21.3)  
Chills 8(17) 5(10) 6(12.5) 12(24) 6(12.2) 37(15.2) .735 
Sweating 1(2.1) 5(10) 2(4.2) 4(8.2) 4(8.0) 13(5.3)  
Vomiting 2(4.3) 3(6.0) 3(6.3) 4(8.2) 1(2) 16(6.6)  
Others 1(2.1)                     0(0)                          2(4.2)                     2(4.1)                         0(0)                    5(2)  
Cause of 
malaria 

       

Mosquitoes 25(53.2)                29(58) 31(64.6)                 29(59.20                      34(68)               148(60.7)  
Dirty water in 
skin 

9(19.1)                 7(14) 8(16.7) 8(16.7) 9(18)                42(17.2)  

Poverty 3(6.4)                   2(4)                          4(8.3)                      7(14.3) 0(0)                            16(6.6)  
Poor hygiene         4(8.5)                   4(8)                          4(8.3)                       2(4.1)                          2(4)                   16(6.6) .552 
Food 3(6.4)                  4(8.4) 1(2.1)                        0(0)                            2(4)                   10(4.1)  
Cold   2(4.3)                   3(6)                          0(0)                         2(4.1)                          3(6)                   10(4.1)  
Inheritance 1(2.1)                   1(2)                          0(0)                         0(0)                         0(0)                  2(8)  
Last malaria 
experienced 

       

Last month            4(8.5)                   5(10)                         3(6.3)                     6(12.2)                        6(12.2)                        22(9)  
Last year              11(23.4)               17(34) 19(39.6)                 17(34.7)                        19(38)                  83(34) .796 
Over one year      32(68.1) 28(56)                        26(54.2) 26(53.1)                         27(54) 139(57)  
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The result in Table 3 showed whether people know about a disease called malaria 

or not. Respondents were asked if they know about malaria. It is important to note 

that in Amainyi, the word for “malaria” also means “fever,” thus the possibility 

that some respondents who reported awareness of malaria could have meant fever. 

When the subjects were asked about the cause of malaria, 148 (60.7%) respondents 

attributed it to mosquito bites, other responses were dirty water in the skin 42 

(17.2%), poverty, 16 (6.6 %) poor hygiene, 16 (6.6%), food, 10 (4.1%), cold, 10 

(4.1%) and inheritance, 2 (8%). 

The result in Table 3 represents the knowledge about the signs and symptoms of 

malaria of the respondents. Highest of 121 (49.6%) respondents identified fever as 

a symptom of malaria followed by head and body ache, 52 (21.31%), shivering and 

chill 37 (15.2%), sweating, 13 (5.3%), others, 5 (2.0%) and vomiting, 16  (5.27%.) 

This showed that the respondents have good knowledge on signs and symptoms of 

malaria. Unsanitary environment, drinking unsafe water and others were some 

other responses retrieved. Among those that responded in others includes colored 

urine, cough and catarrh. 
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Figure 13: Prevalence of malaria in each community within the last one year 
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Fig 14: Bar representations of symptoms of malaria in study area 
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Table 4:  Methods of malaria treatment and prevention by Districts, (%) 

District 
 

Umulo 
(n=47) 

Umunahihie 
(n=50) 

Amaorji 
(n=48) 

Amaokwe 
(n=49) 

Umutuada 
(n=50) 

Total 
(n=244) 

p-
value 
 

Prevention 

methods 

       

Sanitary measures 10(21.3) 9(18) 9(18.8) 8(16.3) 10(20) 46(18.9)  

Mosquito nets 2(4.3) 1(2)                1(2.1) 0(0) 1(2) 5(2)  

Insecticide spray       3(6.4) 1(2)                4(8.3)  2(4.1) 7(14) 17(7)  

Repellants use           6(12.8) 3(6)                2(4.2) 3(6.1)                 2(4) 16(6.6)   .305 

Closing doors          

and  windows              

5(10.6) 3(6)                0(0) 2(4.1) 2(4) 12(4.9)  

Others 6(12.8) 8(16) 14(29.2) 10(20.4) 5(10) 43(17.6)  

Nil 15(31.9) 25(50) 18(37.5) 24(49) 23(46) 105(43)  

Malaria education 

messages 

       

Yes  34(72.3) 31(62) 36(75) 30(61.2) 35(70) 166(68) .487 

No  13(27.7) 19(38) 12(25) 19(30) 15(30) 78(32)  

Awareness 

medium 

       

TV 5(10.6) 3(6) 2(4.2) 1(2) 3(6) 14(5.7)  

Radio 22(46.8) 25(50) 21(43.8) 23(46.9) 27(54) 118(48.4)  

Health care workers  4(8.5) 2(4) 4(8.3) 4(8.2) 2(4) 16(6.6)  

Posters 3(6.4) 4(8) 2(4.2) 2(4.1) 3(6) 14(5.7) .962 

Friends/family           5(10.6) 5(10) 7(14.6) 6(12.2) 5(10) 28(11.5)  

Church 2(4.3) 1(2) 4(8.3) 5(10.2) 1(2) 13(5.3)  

School   6(12.8) 10(20) 8(16.7) 8(16.3) 9(18) 41(16.8)  

Treatment of 

malaria 

       

Healthcare facility     24(51.1) 22(44) 23(47.9) 19(38.8) 26(52) 114(46.7)  

Home medication    14(29) 12(24) 14(29.2) 12(24.5) 11(22) 63(25.8) .863 

Traditional practice 5(10.6) 10(20) 7(14.6) 9(18.4) 9(18) 40(16.4)  

Herbal plants           3(6.4) 4(8) 3(6.3) 5(10.2) 4(8) 19(7.8)  

Others 1(2.1) 2(4) 1(2.1) 4(8.2) 0(0) 8(3.3)  
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 The results in Table 4 presented the treatment measures adopted which  were, 

sanitary measures 46(18.9%) respondents, use of mosquito nets 5 (2%) 

respondents, repellants use 16 (6.6%) respondents, insecticide spray 17 (7%) 

respondents, closing doors and windows  12 (4.9%) respondents. Other responses 

include burning of herbs and leaves, use of wide brooms, chanting some 

incantations 43 (17.6%) respondents. Table 4 also presented the treatment of 

malaria as told by the respondents. About 114 (46.7%) of the respondents visited 

healthcare facility for treatment, while 63 (25.8%) respondents preferred home 

medication, 19 (7.8%) of the respondents take herbs prepared for them by 

herbalists, 8 (3.3 %) of the respondents visit their pastors for prayers, visit native 

doctors, take hot baths etc. 

The awareness of malaria education messages was also high; 166 (68 %) 

respondents in the total sample had seen or heard education messages about 

malaria. Radio was the main medium through which most respondents 114 (42%) 

in the study areas had heard malaria education messages. The other major channel 

for malaria messages was the school 41 (16.8%). Sixteen respondents (6.6 %) of 

the respondents in the study area had heard educational messages from health 

workers than the church which is 13(5.3%). Other sources for malaria education 

messages among respondents included TV, 14 (5.7%), and posters/notices 14 

(5.7%).  
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Figure 15:  Method of malaria prevention practiced in study area 
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Table 5: Perception on bed net usageby respondents in Districts (%) 

District 
 

Umulo 
(n=47) 

Umunahihie 
(n=50) 

Amaorji 
(n=48) 

Amaokwe 
(n=49) 

Umutuada 
(n=50) 

Total 
(n=244) 

p-
value 
 

Have Nets        

Yes 3(6.4) 2(4) 1(2.1) 2(4.1) 3(6) 11(4.5) .962 

No 44(93.6) 48(96) 47(97.9) 47(95.9) 47(94) 233(95.5)  

Reason for not 

having one 

       

Too expensive 7(14.9) 5(10) 8(16.7) 9(18.4) 3(6) 32(13.1)  

Not for all beds 16(34) 24(48) 12(25) 22(44.9) 32(64) 106(43.4)  

Only for kids 3(6.4) 0(0) 2(4.2) 3(6.1) 5(10) 13(5.3) .019 

Not effective 3(6.4) 6(12) 10(20.4) 3(6.1) 2(4) 24(9.8)  

Occupies space 12(25.5) 10(20) 13(27.1) 10(20.4) 5(10) 19(7.8)  

Not available 6(12.8) 5(10) 2(4.1) 2(4.1) 3(6) 19(7.8)  

Would you accept 

bed net if provided 

free of charge? 

       

Yes 35(74.5) 32(64) 35(72.9) 34(69.4) 31(62) 167(68.4) .614 

No 12(25.5) 18(36) 13(27.1) 15(30.6) 19(38) 77(31.6)  

Problems with 

sleeping under nets 

       

Hazardous 20(42.6) 29(58) 19(39.6) 23(46.9) 26(52) 117(48)  

Mosquitoes can still 

bite through nets 

7(14.9) 4(8) 5(10.4) 3(6.1) 4(8) 23(9.4)  

Difficulty to get 

out at night 

13(27.7) 8(16) 16(33.3) 11(22.4) 11(22) 59(24.2) .796 

Takes time to tuck 

in 

5(10.6) 8(16) 5(10.4) 8(16.3) 6(12) 32(13.1)  

Net is stifling 2(4.3) 1(2) 3(6.3) 4(8.2) 3(6) 13(5.3)  
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As seen in Table 5 on the previous page, 11 (4.5%) households surveyed had a net. 

In households where only some people slept under nets, it was primarily the adults 

and not children who slept under a net. The lowest is recorded in Amorji which is 

1 (2.08%). Two hundred and thirty three (95.5%) households of the study area do 

not have bed nets. The main reason for non-utilization of insecticide treated nets 

were non availability of the nets 19 (7.8%), perception that nets are for children 13 

(5.3%), nets are expensive, 32 (13.1%) not for all beds, 106 (43.4%), not effective 

24 (9.8%) and occupies space 19 (7.8%). 
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Figure 16: Bed net use in Amainyi 
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Figure 17: Possession of bed net  
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Table 6: ITNS awareness By Respondents in the Five Villages byDistricts (%) 

District 
 

Umulo 
(n=47) 

Umunahihie 
(n=50) 

Amaorji 
(n=48) 

Amaokwe 
(n=49) 

Umutuada 
(n=50) 

Total 
(n=244) 

p-
value 
 

Aware of 

ITNs? 

       

Yes  6(12.8) 5(10)            4(8.3)             12(24.5) 6(12) 33(13.5) .147 

No  41(87.2) 45(90)          44(91.7)          37(75.5) 44(88) 211(86.5)  

Perceived 

importance 

of ITNs 

       

Very 

important       

38(80.9) 44(88) 44(71.7) 44(89.8) 45(90) 215(88.1)  

Somewhat 

important 

3(6.4) 3(6) 0(0) 2(4.1) 2(4) 10(4.1)  

Neither 

important 

nor 

unimportant        

1(2.1) 0(0) 2(4.2) 0(0) 3(6) 6(2.5) .279 

Not 

important 

5(10.6) 3(6) 2(4.2) 3(6.1) 0(0) 13(5.3)  
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There was very limited awareness about nets treated with insecticide among the 

populations surveyed. Only 13.1% (32 out of 244) respondents had ever seen or 

heard of nets treated with insecticides. During data collection, interviewers 

explained to respondents the concept of an Insecticide Treated Net (ITN) and then 

asked how important they perceived it to be to their households.88.1% of 

respondents perceived a bed net treated with insecticide to be very important to 

their household with Umutuada having the highest percentage (90%).  
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Table 7: Cause Of Malaria By Respondents In The Five Communities (%) 

    Age 
group 

  p-
value 

Cause of malaria  15-19 

n=17 

20-34 

n=142 

35-44 

n=67 

45> 

n=18 

Total 

N=244  

 

Mosquitoes sucking 

Blood 

 12(70.6) 76(53.5) 45(67.2) 15(83.3) 148(60.7)  

Deposition of dirty 

Water under skin of 

victims 

 0(0) 28(19.7) 13(19.4) 1(5.6) 42(17.2)  

Poverty and lack of 

means 

 2(11.8) 13(9.2) 1(1.5) 0(0) 16(6.6)  

Poor personal and 
environmental  
hygiene 

 1(5.9)  10(7) 3(4.5) 2(11.1) 16(6.6) .229 

Food  2(11.8) 6(4.2) 2(3) 0(0) 10(4.1)  

Cold  0(0) 7(4.9) 3(4.5) 0(0) 10(4.1)  

Inheritance and 
environmental 
factors 

 0(0) 2(1.4) 0(0) 0(0) 2(0.8)  

Total  17 142 67 18 244  
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Table 8: Perceived Cause Of Malaria By Respondents In The Five 

Communities By Gender (%) 

  Sex   P-
value 

Cause of malaria  Male  

n=134 

Female 

n=110 

Total  

N=244 

 

Mosquitoes sucking Blood  87(64.9) 61(55.5) 148(60.7)  

Deposition of dirty Water under 

skin of victims 

 20(14.9) 22(20) 42(17.2)  

Poverty and  lack of means  4(3) 12(10.9) 16(6.6)  

Poor personal and  environmental  

hygiene 

 8(6) 8(7.3) 16(6.6) .018 

Food  9(6.7) 1(.9) 10(4.1)  

Cold  4(3) 6(5.5) 10(4.1)  

Inheritance and environmental 

factors 

 2(1.5) 0(0) 2(.8)  

Total  134 110 244  
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Table 9: Perceived Cause Of Malaria By Respondents In The Five 

Communities By Marital Status (%) 

   Marital 
status 

  P-
value 

X2 
value 

Cause of malaria  Married 
(widowed, 
divorced)   

Not 
married 

Total   

Mosquitoes sucking Blood  138(60.3) 10(66.7) 148(60.7)   

Deposition of dirty Water 
under skin of victims 

 40(17.5) 2(13.3) 42(17.2)   

Poverty and  lack of means  16(7) 0(0) 16(6.6)   

Poor personal and  
environmental  hygiene 

 14(6.1) 2(13.3) 16(6.6) .751 3.445 

Food  9(3.9) 1(6.7) 10(4.1)   

Cold  10(4.4) 0(0) 10(4.1)   

Inheritance and 
environmental factors 

 2(0.9) 0(0) 2(.8)   

Total 229  15 244   
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Table 10:  Cause of malaria by respondents in the five communities by 

occupation (%) 

    Occupation    p-
value 

X2  

Cause of 
malaria 

 Farmer 
n=127  

Trader 
n=61  

Civil 
servant 
n=30 

Professional 
n=21  

Others 
n=5 

Total 
N=244  

  

Mosquitoes 

sucking Blood 

 74(58.3) 43(70.5) 17(56.7) 12(57.1) 2(40) 148(60.7)   

Deposition of 
dirty Water 
under skin of 
victims 

 25(19.7) 11(18) 4(13.3) 2(9.5) 0(0) 42(17.2)   

Poverty and  
lack of means 

 8(6.3) 2(3.3) 3(10) 3(14.3) 0(0) 16(6.6)   

Poor personal 
and  
environmental  
hygiene 

 9(7.1) 2(3.3) 1(3.3) 3(14.3) 1(20) 16(6.6) .368 25.716 

Food  4(3.1) 1(1.6) 3(10) 1(4.8) 1(20) 10(4.1)   

Cold  5(3.9) 2(3.3) 2(6.7) 0(0) 1(20) 10(4.1)   

Inheritance 
and 
environmental 
factors 

 2(1.6) 0(0) 0(0) 0(0) 0(0) 2(0.8)   
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Table 11: Ownership of bed nets by respondents in the five communities by 

TestVariables (%) 

 Ownership of bed nets   p-value 

Age group Yes No  Total   

15-19 1(5.9) 16(94.1) 17  

20-34 7(4.9) 135(95.1) 142  

35-44 1(1.5) 66(98.5) 67 .338 

45> 2(11.1) 16(88.9) 18  

Sex     

Male 7(5.2) 127(94.8) 134 .552 

Female 4(3.6) 106(96.4) 110  

Marital status     

Married 11(4.8) 218(95.2) 229 .385 

Not married 0(0) 15(100) 15  

Literacy level     

Low literacy 8(6.1) 123(93.9) 131 .195 

Literate 3(2.7) 110(97.3) 113  

Occupation     

Farmer 3(2.4) 124(97 127  

Trader 4(6.6) 57(93.4) 61  

Civil -servant 2(6.7) 28(93.3) 30 .442 

Professional 2(9.5) 19(90.5) 21  

Others 0(0) 5(100) 5  

Total 11(4.5) 233(95.5) 244  
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Table 11 presents respondents that own a bed net or not. Eleven household (4.5%) 

across the test variables own bed nets,treated or not. The positive response is 

higher among females that are married who may have been exposed to bed nets 

during antenatal care. It should be noted that this study examined net use in the 

household regardless of whether the respondent personally used a net. The 

presence of nets in the household was confirmed by visual check by the 

interviewer (though not all respondents allowed interviewers to see their nets). 

Some of the nets seen by interviewers were torn. The number of nets in the 

household was not examined — respondents with nets in their households were 

simply asked if they had them on some or all beds.  
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CHAPTER FIVE 

DISCUSSION 

5.1 Discussion 

This chapter presents the discussion of the findings, conclusion and 

recommendation.  

From the analysis of available data, the major findings of this research are as 

follows: 

Knowledge and Practices in the use of bed nets (causes) 

The data showed that respondents have demonstrated a level of understanding of 

malaria causes, symptoms, treatment and, preventive measures as observed in other 

reports from different parts of the country (Minja, 2001).  

This study has shown that there are gaps in knowledge of malaria. About one-

quarter of the respondents gave the local name for malaria as iba ocha nanya, 

which in Igbo language (the local language in the study area) literally means 

yellowness of the eyes. Yellowness of the eyes is one of the symptoms of severe 

malaria, but is an early sign and symptom of several other infectious diseases, and 

it therefore cannot be said to be absolutely indicative of malaria. As well, 

depending on the community, malaria is named differently according to the 

community’s perceptions .The respondents who did not know that malaria is 

caused by the malaria parasite were of the opinion that the disease is caused by 

dirty water under the skin which could be drained via bathing of herbs infusions 

and soaps, sitting enclosed in herbal steaming, etc. It stems from the belief that 

when a person’s bowel is dirty as a result of prolonged eating of oily and other  
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kinds of food, it sets on the malaria illness. 30% of the respondents attributed the 

cause to inheritance, cold, food poor hygiene and poverty. This is a serious 

knowledge gap and is similar to findings among residents in Lagos (Afolabi et al, 

2006) which also revealed a lack of, or poor, knowledge of the transmission of 

malaria. Information gathered from respondent’s shows that the people are quite 

aware about malaria in the community. The villagers generally mentioned 

mosquito as an insect of great nuisance. They made reference to their bites, which 

results in skin swelling and local rash and the buzzing noise that disturbs sleep. 

The Igbo term iba or oyi a broad syndromic entity, is closest, and generally used in 

public health discourse to communicate with the population on malaria-related 

matters. Oyi literally means ‘a state of being cold’. Although most people 

acknowledge that mosquitoes can transmit iba, other aetiological factors such as 

humidity, exposure to rain and cold are widely being held as causative factors. Iba 

is unanimously considered a serious illness. A study done by Njama, D et ‘al 

(2003) in Kampala city also indicated that 90% of the caregivers knew that 

mosquitoes cause malaria although they equally indicated other perceived causes 

such as drinking non boiled water (36%) and respiratory illnesses (14%). A study 

done in central Ethiopia by Minja et al, (2001) indicated that 42% of the 

respondents had misconceptions about the cause of malaria. 

Respondents generally perceived malaria to be a very serious disease and that they 

were vulnerable to it. These are perceptions that promote positive health seeking 

behavior in malaria disease. 

Age: In this study it appears that household heads within the age bracket of 20-

34(58.2%) has sufficient knowledge on cause of malaria, showing that such  
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individuals will have a better approach to malaria and bed nets in the study area. A 

high 72 percentage was recorded in Umutuada. 

Sex: Male and female respondents alike in the study have some level of knowledge 

and perception on the cause of malaria, 148 (60.7%) (P= 0.18). More females, 

however believed poverty and lack of means, 12 (10.9%) has significance on the 

cause of malaria as compared to males, 4 (3%). Males had appreciable knowledge 

as to the cause of malaria, 87 (64.9%); this could have influenced the higher rate of 

those having bed nets.  

Marital status: 131 (61%) of the married respondents rightly believe that bites from 

mosquitoes cause malaria while 10 (66.7%) of the unmarried believe the same. 

This shows that marital status has little significance on the level of knowledge of 

respondents. However only married people had bed nets, 11 (4.8%). 

Occupation: The study also concludes that occupation has significance on the level 

of knowledge of respondents. Although, the study has a high number of farmers 

127 (19.7%) respondents have the perception that due to their constant contact with 

the soil especially in the rainy season, there is some deposition of dirty water under 

skin of victims. 

Literacy level:  Findings revealed that a higher literacy level does not necessarily 

impact on net ownership and usage as seen in table 11, other factors however 

contributed to this. This is not related to the study done in Tanzania, knowledge of 

malaria was found to be positively associated with level of education (Kinung’Hi 

et al., 2010). In a study on ITN use in Benin (Adeyemi et al ,2007) suggest that 

there may be a threshold effect, with ITN acquisition increasing among those 

women who have completed secondary, but not primary, education. Surprisingly in 

a study by Atkinson (2010), Education has an influence on the awareness of ITN, 
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but not on the use which is also observed in this study. One would have expected 

that the more educated respondents would also appreciate the importance of ITN 

better than the less educated ones, but this was not the case. 

Awareness and Severity of malaria 

All respondents (100%) believed that malaria could cause death and 95.1% of them 

observed that they knew someone who had died of malaria. Morbidity due to 

malaria was also found to be very high — 34% of respondents reported that they 

had had malaria within the last year and 57% over the last year. The survey found 

that awareness of malaria was very high (100%). The table shows the percentage 

breakdown of how recently respondents had had malaria Incidence of malaria was 

similar among respondents in the villages. About 34.4% of respondents had 

suffered from malaria within the last month, and more than half had suffered from 

malaria within the last year. Among the respondents who had suffered from 

malaria within the last month, the majority was in Amokwe, Umutuada and 

Amorji. As can be seen in Table 4, nearly 150 (70%) respondents correctly 

identified that malaria is transmitted by mosquito bites, though wrong answers 

were also recorded.  This is consistent with the reports of Deressa et al. (2002), 

Booth and Maclean (2001). The awareness in the present study is much higher than 

those reported for Central Ethiopia and Kenya by Ali et al (2004) and Guyattet al 

(2004).  

Causes of malaria mentioned by respondents in Amainyi were mosquitoes sucking 

blood, deposition of dirty water or oil under the skin, poverty, poor hygiene, foods 

cold and inheritance. A study done in Eritrea by Habtaiet al.,(2009) indicated that 

90% of the caregivers knew that mosquitoes cause malaria although they equally 

indicated other perceived causes such as drinking non boiled water and respiratory 
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illnesses. Another study done in Uganda shows that malaria is believed to be 

caused by poor diet and exposure to bad environmental conditions (Mbonye et al, 

2006). While in Ghana, it has been reported that malaria is presumed to be caused 

as a result of excessive heat and eating oily or starchy food. It has been widely 

assumed that local ideas about disease etiology may explain the underlying 

motivation in the context of disease prevention and control. This has major 

implications for the planning of successful and sustainable control programs.  

The majority of the respondents associated mosquito bites with malaria 

transmission, which is a common observation in malaria endemic areas where 

people suffer frequently from the disease. Community members’ practice towards 

malaria as a disease is important in understanding their health seeking behavior 

and use of preventive methods. Some of the studies reviewed have indicated that 

communities now regard malaria as a dangerous disease that can kill and affects 

more children under five years than the adults. In contrast, a study done in 

Tanzania shows that almost all the respondents have never heard about malaria. 

Although the majority of the study population knew that mosquitoes cause malaria, 

other natural and supernatural causes for malaria were frequently stated during 

interviews. These local perceptions of malaria are strikingly similar to findings 

from other malaria-endemic areas of SSA (Minja et al. 2001; De Savignyet al, 

2004). 

 

Knowledge about symptoms of malaria 

The results showed that knowledge about the symptoms of malaria was low, even 

though people were able to recognize the common symptoms of malaria that 

include general body pains, fever, headache, colored urine, cough and catarrh 
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following their responses. Similar results have been published by Erhunet al. 

(2005). There was abysmally low knowledge of the symptoms of complicated or 

severe malaria like persistent vomiting, convulsion and jaundice amongst the 

people. 

 Most respondents indicating awareness of key symptoms including fever followed 

by symptoms like body aches, chills, sweating and vomiting, other symptoms 

includes loss of appetite and restlessness etc. Most people correctly identified fever 

as a symptom of malaria infection, though there was some ambiguity about other 

symptoms. It should be noted that the word for “malaria” in Amainyi includes the 

word for “fever”. Iba manifests through various signs and symptoms. Symptom of 

malaria such as intermittent fever and headache, fever/high body temperature and 

general body weakness, and fever with rigors were most frequently mentioned. 

Other symptoms mentioned were dizziness, abdominal pain, and loss of appetite, 

diarrhea, body pains, and cramps. 

Knowledge and perception of malaria prevention by Districts 

Studies reviewed also indicate that most community members strongly felt that 

malaria can be prevented. Such positive practices are essential opportunities for 

behavior change campaigns Household heads in this study were highly receptive to 

the use of modern health care facilities for the treatment from malaria. Forty seven 

per cent would go to a hospital or clinic as their first or second action if thought to 

have fever. For household heads the formal public health facilities are often the last 

source of treatment used along the pathway to cure. Most respondents knew that 

clinics and vector control are important for treating and preventing malaria disease. 

Another proportion mentioned hygiene, avoiding stagnant water in the yard, proper 
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disposal of tins; continuous education and a small proportion thought that closing 

windows in the evening could help prevent malaria (Table 4).  

With regard to personal protective measures 18.9% respondents stated that they 

use sanitary measures followed by insecticide sprays mosquito repellants then 

others prefer closing doors and windows in the evening and throughout the night. 

In this study, a high proportion of respondents used relatively inexpensive methods 

such as the use of physical killing of mosquitoes and use of mosquito coils in 

preventing mosquito from biting them. The use of physical killing and mosquito 

coils is however characterized by some challenges. For instance, physical killing is 

laborious, limited in terms of the number of mosquitoes that can be killed and can 

only be adopted when the farmers are awake. The burning of mosquito coils on the 

other hand, does not kill mosquito; rather it is only effective in dazing and keeping 

mosquitoes at bay for a while. Mosquito become active and resume biting once 

they recover from the effects of the burning coils. Most of the respondents believed 

in taking drugs whenever they have malaria. In the study community self-

medication using drugs from local drug store is readily practiced. The dispensers of 

these drugs may give adulterated drugs or under-dose treatment resulting in the 

emergence of drug-resistant strains of the malaria parasites. It was also observed 

that the use of herb, in the treatment of malaria was a common practice. Prominent 

use of herbal treatment for malaria has been reported in some West African 

countries (Govere et al, 2000). Lack of adequate access to health centers and 

hospitals in most rural communities due to distance, cost and/or lack of 

transportation and long waiting time might be a contributory factor why 

respondents resort to patronizing local drug stores and herbalists (Afolabi et al 

2006). Orthodox medicine is complemented by traditional medicine in Nigeria. 

Traditional healers provide low-cost care and are usually the first point of contact 
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for many residents of rural areas. Historically, there are certain conditions for 

which the skills of traditional healers have been customarily sought and for which 

their expertise is widely recognized. Snakebites, severe malaria, bone fracture and 

dislocation are common examples (Aribodor et al, 2003) 

Others, 43 (17.6% ) respondents to a less extent  use  methods like the burning 

leaves, lotions, clearing weeds around the house, wearing long dresses, applying 

kerosene to the body and in the house, use of mosquito nets, physically killing 

mosquitoes ,burning dried peels of orange fruit and stalks of oil palm fruit or 

placing local leaves (nchu anwu) in and around the house.  

 Generally, the local beliefs observed in the course of this research may as a 

consequence impact considerably on the practice of control as their efforts may fail 

to be directed to proper application of anti - vector and anti – parasitic measures. 

Erhun et al (2005) corroborated this by stating that high prevalence of alternative 

explanation for disease causation has significant implication for the potential 

efficacy of intervention programme. The main local herbal recipes for malaria are 

used as herbal bath, herbal drink and rectal enema. Herbal bath involves bathing of 

herbal mixtures of indigenous leaves, barks and roots of plants.  

This practice stems from the belief that malaria illness is caused by deposits of 

excess oil or fatty materials under the skin, which could be cleaned off as slurry 

waste during the bath. Observations regarding preventive measures showed that 

most respondents, 139 (57%) believed that malaria is preventable, and mentioned, 

sanitary measures, spraying and the use of bed nets as key malaria preventive 

measures. Despite these positive responses a substantial number of them, 105 

(43%) did not take any personal protective measures to guard against malaria 

infection.  
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Treatment of malaria illness in the community was mostly home-based, self-

medication with drugs obtained from local drug stores. Beside bed net use, the 

major interventions implemented were bush clearing and various hygienic 

measures, even though these are ineffective for malaria prevention. Encouragingly, 

most respondents believed malaria could be controlled and were willing to 

contribute to a community-based malaria control program but felt they needed 

outside assistance. These beliefs also justify the villagers’ use of prevention and 

treatment methods that may seem inefficient, such as the use of herbal medication. 

These practices may also be justified by limited access to health care due to 

distance or the cost of medical consultation and medication For some respondents, 

coils and local repellent were considered. 

Source for malaria education messages 

The radio, friends and family, school were the three most quoted educations 

medium for malaria prevention according to respondents. While respondent’s 

sources of information about malaria were varied, radio was indicated to be the 

main source of malaria information (Nuwaha, 2002). These observations 

demonstrate that the radio, health providers and relatives are communication 

opportunities that can easily be used to reach the target audience. Many community 

intervention studies show that radio and television are powerful tools for informing 

the public (Ogoma et al, 2009). A survey conducted in Tanzania indicates a fairly 

high radio ownership in rural area (Mazigo et al., 2010). The mass media was a 

major source of information for respondents on malaria, while health care 

providers contributed only modestly. Radio messages are also trusted because for 

many years the radio has been a source of official and authoritative information in 

Nigeria with a wide coverage. Most respondents had heard several messages on 

malaria treatment and preventions. Similarly, measures promoted by the 
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Department of Health such as community health workers (CHWs) and rural health 

motivators (RHMs) generated very little information about malaria. Sixteen (6.6%) 

respondents obtained the information from community health personnel, 118 

(48.4%) from the mass media (mainly radio and television), 114 (5.7%) from 

posters and notices and out of those who have ever heard about the mosquito net 

33 (13.5%) about 11 (4.5%) respondents have owned it. In low resource settings 

like ours, the radio and also the print media have been found to be extremely useful 

in disseminating health related messages particularly in rural areas (Belayand 

Deressa, 2008) where majority of the people reside and malaria is more prevalent, 

and where electricity may be non-existent. 

Malaria treatment  

Malaria treatment was often reported to be a combination of both modern and 

traditional methods. Depending on the type of malaria and its severity, people 

usually started with some traditional therapy, followed by modern treatment in 

case of failure. For serious disease, the nearest health Centre was the most 

frequently cited option. 

Bednet use in Ihitte Uboma Communities 

In this study only 11(4.5%) of household heads reported ownership of bed nets, 

although an additional167 (68.4%) reported they would use them if provided free 

of charge. One hundred and seventeen (48%) respondents maintained that sleeping 

under nets are hazardous. These results emphasize cost of nets as an important 

barrier to bed nets use and urge people concerned to make bed nets more 

accessible and affordable. Although insecticide-treated bed nets are effective tools, 

use often does not follow ownership. The use of nets-especially Insecticide Treated 

Nets (ITNs) is very low, although some studies in Nigeria indicate that the 

numbers of people using ordinary nets and ITNs are steadily increasing (FMOH, 
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2001). However, 215 (88.1%) of the respondents agreed after enlightenment that 

use of ITNs is very important.  This indicates that community members felt that 

there were gains to be realized by using nets, and more gains if such nets were 

treated including; extra and prolonged protection from mosquito bites and malaria 

fever. The poor practice towards ITN use was due to various reasons. This 

included suffocation while inside the net because of a lack of air and the belief that 

the chemical used in treating the net was very poisonous. These perceived 

disadvantages of ITNs have no scientific basis and can easily be overcome through 

health education. 

While bed net use initiative has strong support from the World Health 

Organization, questions have been raised about recipients’ knowledge of optimal 

use of bed nets and their importance in reducing malaria. A decade after its 

introduction, coverage was still found to be unacceptably low according to a 

survey: only 3% of African children were sleeping under an ITN, and only about 

20% were sleeping under any kind of net. In the year 2000, treated nets were just 

being introduced to the public, but four to six years later a survey in Africa 

revealed that the awareness of ITNs was nearly universal in all countries but 

Nigeria, where awareness increased from 7% to 60%. By any measure, there were 

large increases in ownership of nets, especially treated nets, in all countries.  

A survey carried out by the National malaria control programme in Nigeria during 

2005 revealed that utilization of ITN by children under-five was only 1.7%. There 

is now global consensus around a strategic framework for scaling up ITN usage in 

Africa, which recognizes a role for both the public sector (targeting vulnerable 

groups to promote equity) and the private sector (sustainable supply). So, while 

progress with increasing coverage was found to be slow, there is increasing global 

support for the rapid scale-up of ITNs among vulnerable groups by integrating ITN 
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delivery with maternal and child health programmes (and immunization in 

particular), at the same time working with the private sector in a complementary 

and supportive manner to ensure that coverage can be maintained for future 

generations of African children. 

Nets and socio-demographic factors 

Age: Ownership of bed nets corroborates to the age group bracket (20-34) that had 

a better perception of the cause of malaria. They also have a higher knowledge on 

the preventive measure of owning a bed net. Age and education have been the 

prime factors responsible for a good knowledge and behavior. Local beliefs and 

misconceptions were more frequently expressed by older people. With increase in 

education, this problem could be overcome given that health messages are 

developed in a way that they can be trusted by the community.  

Literacy level: It is important to note, that the probability of having a better 

understanding of malaria transmission and control was only significantly increased 

when the respondents education level went beyond the primary school level. This 

indicates limited contributions of primary education, which is the major level of 

education found in the community. In Zambia, knowledge of malaria was found to 

be positively associated with level of education but no significant relationship was 

found between education and the use of mosquito nets (Iyaniwura et al., 2008) 

indicating that education is sometimes, but not always, an important determinant of 

net ownership. 

Gender: Men are in most cases the household heads and decide on how the family 

resources are spent. Therefore, programmes need to target women and men alike.   

Occupation: 6.6% of traders owned bed nets. This could be attributed to 

availability to them not necessarily due to a higher knowledge to its importance. 
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Certain occupations place individuals at greater risk for malaria infection than 

others. Agricultural Farmers for instance, may not only place themselves at risk 

through increased contact with the malaria vector but also, through their migration, 

place others at greater risk by contributing to the spread of the disease [(Idowu et 

al (2008);Jumbo(2010)]. Consequently, occupation may reflect both socio-

economic status and differential risk of exposure through occupational attributes. 

In Malawi it was found that net ownership was less common in households where 

the head/caretaker had not completed primary school (Holtzet al, 2002) 

The study shows that use of ITNs, a technology known to be highly effective in 

controlling mosquitoes, was not a common practice. This is of concern because 

RBM has been promoting the use of ITN in the last 7 years. The lack of popularity 

of ITN may be due to its high cost, and scarcity in many rural communities. A 

study conducted in rural communities in Ebonyi state has shown that bed nets are 

rarely used despite the abundance of mosquitoes. It is to be noted that generally use 

of bed net whether treated or not is not common in south eastern Nigeria. Nets 

were considered to be potentially hazardous to young children through 

entanglement, strangulation, or suffocation (n = .019). The nets were perceived to 

restrict ventilation. Some respondents specifically mentioned that nets prevented 

air from reaching them, or that they needed more air to sleep well and avoid sleep 

disturbance.  

Among those respondents who have mosquito nets 11( 4.5%) others stating their 

reasons for not having one included, nets are too expensive 32 (13.1%), not for 

all beds, 106 (43.4%), only children need net (5.3%), net is ineffective 24 (9.8%), 

nets occupies space (20.5%). However of the total  244 households, only  11 

(4.5%) respondents in the survey reported the  presence of at least one mosquito 

net in their households  at the time of the survey, and 233 (95.5%)  had no  
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mosquito nets at all (Table 6). The public health impact of the use of ITNs will 

only be realized if more and more people begin using them consistently and have 

them treated regularly. In order to facilitate this, distribution system for treatment 

and re-treatment of net needs to be introduced in all areas of the country.  

 

Knowledge and practices to nets treated with insecticide 

The difference between treated and non-treated net was also not known. 

Surprisingly, more than half 215 (88.1%) of the respondents perceived the 

importance of using ITNS to prevent morbidity and mortality from malaria.  

 This study shows that only about 5% of the respondents have bed nets as a 

preventive measure, this low percentage agrees with that found by Baume et al 

(2008). in their study, which found that only 13.0% of their respondents used bed 

nets as preventive measures against mosquito bites and malaria, a result they found 

similarly in the Kyela district in south- western Tanzania, where only 17.6% of 

school children used ITNs.  

Insecticide-treated mosquito nets, or ITNs, are one of the most effective methods 

for the prevention of malaria in sub-Saharan Africa where over 2 million people 

die every year as a result of the disease, the majority of its victims being pregnant 

women and children under five. ITNs have been shown to decrease severe malaria 

by 45%, reduce premature births by 42% and cut all-cause child mortality by 17%-

63%. For every 1000 ITNs utilized, the lives of 5.5 children (under age 5) are 

saved. Chi-squared tests showed that all the differences in proportions were 

statistically significantly different (p < 0.0001). The acquisition and usage of 

untreated mosquito nets was low and nil for ITNs and very few people had heard 

about ITNs. The results of this study are comparable to those of a marketing survey 

in Nigeria, where 10% of 5,000 households owned at least one net. The results are 
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also similar to findings in Mozambique, where only 3% of people had heard about 

ITNs and 9% used treated or ordinary nets. In 2005, in Achi, a rural community in 

Enugu state of Nigeria, only 11.4% had ever heard of ITN (MVCU, 2000). A study 

conducted in 2005 in the 6 geopolitical zones of Nigeria showed household 

ownership of ITN to be 10.1%, but only 1.7% of children under the age of 5 slept 

under it (ACT, 2005). ITNs are currently one of the most viable options for 

reducing malaria-related morbidity and mortality. Although ITN use is the primary 

method recommended by the World Health Organization for malaria reduction and 

control, implementation worldwide has been slow. Some of the major barriers to 

ITN use are lack of access determined by locality of services, misunderstanding the 

costs in relation to the benefits of ITNs and low levels of knowledge about malaria 

prevention. Greater accessibility to net-impregnation services is necessary but not 

sufficient to increase ITN use. 

Knowledge and practices relating to malaria and bed nets among the five villages 

Umutuada recorded the highest literacy level, 31 (64.6%), high, had adequate 

knowledge as to the cause of malaria, and respondents believe in seeking health 

care in the health care facility, 26(52%). Respondents here acknowledged having 

access to malaria education messages, 35 (70%) and a total of 3(6%) have bed 

nets. Umunahihie had the highest male population of respondents, 38 (76%) which 

could have contributed to the high percentage of farmers 28 (56%) in the area. 

Farmers in the study were influenced by the misconception that their constant 

contact with the soil could lead to dirty water under the skin. 

Umulo had sufficient access to malaria education messages, 35 (70%) respondents  

this could have led to their high rate of seeking care in health facility mostly, 26 

(52%). Also 3 (6.4%) respondents have bed nets, they also agreed to the use of 
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ITNs if given free of charge 35 (74.5%) Respondents in Amokwe had some level 

of awareness of ITNs 12 (24.5%). 

5.2   Conclusions 

The findings are not new but suggest, together with the cumulative evidence from 

other studies, that there remain important barriers to preventative measures for the 

successful control of malaria. These require further investigation alongside 

potential solutions. Nonetheless, the findings are of general interest and are 

congruent with existing published empirical work. 

Knowledge of malaria is moderate but the malaria prevention activity by people is 

very poor. Further it can be concluded that the situation of malaria, its extent and 

magnitude is quite deplorable in the area. The reason may be attributed to various 

factors. Low level of educational status, rampant ignorance about the cause, 

treatment and prevention of malaria, poor socio economic background contributes 

a lot to the cause of malaria. Besides this indifferent practices towards health care 

services provided by Government, which is absolutely negligible for the public 

compounded the situation dramatically. Inadequate health care services that added 

by people’s ignorance with socio economic instability makes the disease more 

infectious in the region. This study has shown that negative perceptions on ITNs 

are held by most people who have not used them and do not have first-hand 

experience. It would be interesting to try an intervention where users of ITNs 

narrate their experiences to non-users and test how this may influence the use of 

ITNs in the community. This will enable policy makers to design a better package 

for ITN distribution. 

A considerable body of evidence indicates that socio-cultural factors influence 

malaria control. The perceptions of communities about transmission, prevention, 

and treatment of malaria are central to understanding how interventions can be 
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effectively introduced to control the disease. Successful control of malaria and 

scale up of ITN coverage relies on community perceptions and practice. The 

present study has illuminated a number of issues and concerns that remain barriers 

to sustained bed net use. 

Women are more vulnerable to malaria not only due to biological factors, but also 

due to socio-cultural and gender-based factors. In developing countries, women 

may be excluded from decisions on household purchases (e.g. ITNs) and their 

bargaining power within the household can significantly impact on their treatment-

seeking behavior and their ability to care for their health and that of their children. 

Low social status, lack of access to formal education, poor nutrition and less access 

to financial resources are some of the key factors that increase women’s 

vulnerability to malaria. 

 Several factors that influence the use of ITNs and other malaria prevention 

interventions were identified in this study .An important finding is that most people 

in this area trust information given to them by health workers. People’s perceptions 

and understandings about the perceived cause and transmission of malaria have 

strong implications on the preventive measures such as the current scale-up ITNs 

implementation.  

Since, replication of sound scientific and empirical study is welcome in public 

health, the findings in this study has well corroborated with results previously 

obtained in past but similar researches. Hence, there is stronger need more than 

ever before to reinforce the importance of adoption of ITNs as a malaria prevention 

and control strategy among rural endemic communities by health educators. It has 

also confirmed that a cost effective, sustainable and replicable malaria control 
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programmes/strategy in the whole community, LGA, State or elsewhere in Nigeria 

is possible and feasible. 

Studies show that those with more malaria knowledge and higher education and 

socioeconomic status are more likely to own a bed however; knowledge of the 

benefits of bed nets and net ownership does not necessarily imply use. 

Education brings about change in behavior and teaches people how to navigate the 

world, overcome barriers and cope with difficulties of life. Thus if adequate 

education on malaria is spread, this will help the rural communities and indeed the 

general public to develop positive lifestyles and practices that will help them to be 

healthy. 

The Government of Nigeria had been multifaceted in their approach to make the 

country free from malaria. However, a major observation of the paper indicates 

that till date there remains only a partial coverage of bed-nets across the country. 

having compared the results of the findings with that from some other studies and 

reports from control bodies, it is obvious that the current method of mobilization is 

not achieving the desired result. Therefore, other methods to reach the target 

population may be explored. 

This study suggests that better understanding of malaria cause/transmission may 

lead to better targeting of malaria prevention strategies. Treated bed nets must be 

advertised as being better at preventing malaria and mosquito bites than untreated 

nets, and their other advantages, e.g. killing other household pests, the ‘spill-over’ 

effect on members of the family who do not use them, need to be stressed. 
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5.3 Recommendations 

On the strength of the findings the researcher is constrained to recommend as 

follows:  

 Regular and periodic intervention in the form of health education to bring an 

attitudinal and behavioral change and provision of better health care services in the 

study villages can bring about a qualitative change in control of malaria in the 

study. Door to door visits by the health workers in the study areas should be 

encouraged to impart education to the family. Specifically the knowledge about 

malaria transmission and the use of ITN as a malaria prevention method should be 

strengthened. Promotion of literacy and participation in health education has 

revealed themselves as vital components in terms of malaria knowledge and 

practice.The community must be accepted at all levels of control strategy as an 

active partner. Community leaders should be involved in planning and organization 

of activities. Empowering women is essential for reducing their vulnerability to 

malaria, and ensuring that women have a greater voice in household and 

community decisions is critical.The role of home-management and local drug 

stores in the treatment and management of malaria should be recognized and 

incorporated into existing control programme of activities.  

For Nigeria to achieve the millennium development goal target in combating the 

menace of malaria, more effort is required to increase the availability of insecticide 

treated nets. Respondents had poor knowledge and practices towards the ITNs 

utilization due to lack of availability and affordability. The government of the day 

should help to promote a bed net friendly environment or society by embarking on 

free distribution of bed nets or distributing them at highly subsidized rates. 

Government can also through appropriate agencies remove the tariffs on 
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importation of nets or insecticides, so that poor masses can afford them. Since, 

there has been this expressed renewed fear for mosquito resistance to the 

insecticides (just as it happened in drug resistance), there should be a renewed 

concern more than ever before for a search for a malaria vaccine.  

5.4Limitations of the study 

During the survey we have certain limitations that may have affected the study 

results. 

These limitations were: 

 As the sample size is small, i.e. 244 respondents were covered. It may have 

affected the study results. 

All though utmost care has been taken to collect accurate and authentic data, some 

amount of interviewer bias and misreporting by respondents cannot be ruled out. 

This may have affected the study results. malaria was in some cases  assessed by 

the local term iba where symptoms such as fever, headache, and vomiting might as 

well have been due to other illnesses, resulting in misclassification problems. The 

use of fever as proxy for malaria also calls for caution in interpreting these results. 

Being a symptom for many other illnesses with shared risk factors for malaria, like 

age, it is probable that respondents with diseases other than malaria could have 

been counted as malaria cases since no specific diagnosis was done to ascertain the 

cases. Also, the questionnaire was not translated into local languages, and the 

interviewer interpreted them to the respondents who did not understand English. It 

is possible for the interviewer to misinterpret questions or introduce personal 

preferences. However, the hypothesis of this study was generated after data 

collection; this should probably not have biased the study in a significant way. 
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 Limitations of the study design and the methods of data collection might create 

some potential for biases in this study. Answers might have been varied in 

different malaria seasons.  

Suggestions for further research  

There is need for more research to investigate why people who perceive a disease 

as a common cause of ill health do not take adequate preventive measures.  
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APPENDICES 

QUESTIONNAIRE 

A Study on Knowledge and Practices Related to Malaria and Insecticide Treated 

Nets in Amainyi, Ihitte-Uboma LGA, Imo State 

Dept. of Public Health Tech 
School of Health Technology 
F U T O 
Imo State 
 
 

Dear Respondent,  

The Researcher is a postgraduate student in the department of Public Health 

Technology, Owerri. 

This questionnaire is designed to assess the Knowledge and Practices Related to 

Malaria and Insecticide Treated Nets in Amainyi, Ihitte-Uboma LGA, Imo State. 

Information generated may prove very important in understanding the best possible 

way to fight the high prevalence of malaria in the community specifically and in 

the state generally. Confidentiality is guaranteed and your answer will be one of 

many other household interviews so that your anonymity will be ensured. We will 

not inform anyone of your participation in the research. Your name will not appear 

in any oral or written report of this study. There is no right or wrong answers. Your 

openness and honest opinions are extremely important. In case you do not 

understand a question or issue, please ask me to repeat or clarify. All responses 

will remain strictly confidential and I shall not write your name on the 

questionnaire. Thanks.  
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Section A.  Identification/Socio-Demographic Data 

In this section, respondents are required to provide information on the following 

aspects:  

State of origin………………………….. 

LGA……………………………………….. 

Community………………………………. 

Marital Status……………………………. 

Please tick the correct option in the following questions 

1. Age Group (years)………………. .  

a. 15-19  

b. 20-34   

c. 35-44   

d.  45 or above 

2. Gender …………………………. 

a. male  

b. female 
 

3. Occupation ……………………. 

a. Farmer 

b. trader 

c. civil servant 

d. professional  

e. Other 

4. Educational Level ………………….  
a. Above secondary 
b. Some or completed Secondary school 
c. Primary or lower 
d. No formal education 
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5. Tick  the language you can read or speak 

a. Igbo                read             speak  

b. English          read              speak  

c. Other…….    read              speak  

 

6. My household head is a ………….. 

a. Male 

b. Female 

Section B:  Knowledge and practices In Relation To Malaria 

This B section examines the Knowledge and practices of the respondents on: 

malaria/mosquito bed nets  

Mention some common diseases in your community. 

…………………………………………………………… 

7. Have you ever heard of malaria? 

a. Yes 

b. No 
 

8. Have you ever had malaria? 

a. Yes 

b. No 
 

9. When did you have malaria last? 

a. Within last month 

b. Within last year 

c. Over one year 
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10. Do you know of someone who died of malaria? 

a. Yes 

b. No  

 

11. What are the local terminologies used to describe 

malaria?.................................................................................... 
 

Section D: Sources Of Information 

12. Have you seen or heard education messages about malaria? 

a. Yes 

b. No  

 

13. Where have you seen or heard messages about malaria? 

a. TV 

b. Radio  

c. Community Health worker 

d. Posters and notices 

e. Friends and relations 

f. Church 

g. School 

h. Community meetings. 
 

14. What kind of education message on malaria have you seen or heard?  

a. Messages about prevention  

b. Messages about treatment 

c. Messages about transmission 

d. Nature of disease 

e. Signs and symptoms 
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15. Do you own any TV or radio? 

a. yes 

b. no 

16. Which time of the day do you watch or listen to any? 

a. Week days  

b. weekends 

c. everyday 

d. other 

17. Which group of people do you think suffer most from malaria? 

a. Adults  

b. Children under 

c. Elderly people  

d. Pregnant women  

e. Adult men  

f. Children between 5-14 years  

g. All people   
 

Section E:  Transmission And Prevention 

18. What causes malaria...? 

a. Mosquitoes Sucking blood  

b. Deposition of dirty water under the skin of victims 

c. Poverty and lack of means  

d. Poor personal and environmental hygiene  

e. foods 

f. Cold 

g. Inheritance + environmental factor 
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19. How do you know you have malaria? 

a. Fever  

b. feeling cold 

c. Headache 

d. body/joint pain  

e. General body weakness. 

f. Vomiting/ less of energy 

g. Loss of appetite 

h. Colored urine 

i. Delirium 

 

These are some common statements we hear in the community about malaria. 

Please read the statement and tick your opinion. 

21. Malaria can be cured. 

(1) Strongly Agree (2) Moderately Agree (3) Undecided  

(4) Moderately Disagree (5) Strongly Disagree 

22. People can become ill if their surroundings have stagnant water 

(1) Strongly Agree (2) Moderately Agree (3) Undecided (4) Moderately Disagree 

(5) Strongly Disagree. 

23. People that have malaria should take anti-malarial.              

(1) Strongly Agree (2) Moderately Agree (3) Undecided (4) Moderately Disagree 

(5) Strongly Disagree  
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24. Consuming lots of oil leads to malaria 

(1)Strongly Agree (2) Moderately Agree (3) Undecided (4) Moderately Disagree 

(5) Strongly Disagree 

 

Section C: Health Care Seeking Behavior 

25. What malaria prevention methods do you opt for?  

a. Bed nets  

b. Closing windows and doors   

c. draining stagnant water and covering water containers 

d. Anti-malaria drugs 

e. Traditional herbs 

f. using insecticide sprays 

g. weeding 

h. use of electric fans. 

i. wearing long clothes 

26. Where would you seek treatment when presented with malaria signs and 

symptoms? 

a. Health care facilities.  

b. Home medication  

c. traditional health care practitioners  

d. herbal plants  
 

27. What are the troubles caused by mosquitoes? 

a. Mosquito bites  

b. Bites are itchy  
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c. Mosquitoes carry disease  

d. Mosquitoes make noise  

e. Other 
 

28. Which period do you experience malaria more? 

a. Dry season  

b. Rainy season  

c. Throughout the year  

d. Other  

e. Don’t know  
 

29. Which time do mosquitoes bite most? 

a. Morning  

b. Afternoon  

c. Evening  

d. At night in bed  

e. All day  

f. Don’t know  

Section G: Knowledge,  And Practices In Relation To Bed Nets. 

30. Have you ever seen a bed net? 

a. Yes  

b. no 

31. Do you have bed nets?  

a. Have nets on all beds/mats  

b. Have nets on some beds/mats  

c. Not using  
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32. What is your reason for having/ not having net? 

…………………………………………………… 

33. What are the advantages for sleeping under mosquito nets? 

a. Don’t get bitten by mosquitoes  

b. Don’t get malaria  

c. Don’t get bothered by insects  

d. Sleep better  

e. It is warmer  

f. Other  

34. Are nets treated with insecticides? 

a. Yes  

b. No 

35. Will you use bed nets if provided free of charge? 

a. yes  

b. no 

36. Bed nets Usage 

a. I have bed net and use it. 

b. I have bed net and don’t use it. 

c. I do not have bed net 

a. For other reasons, find it difficult to use bed nets 
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37. How many people do you have in your household? 

a. 3-5           

b. 6-8  

c. 9 and above 

38.Who sleeps under the bed net in your Household? 

a. Household heads 

b. Babies 

c. Anyone 

d. No one  

39. How was the net gotten? 

a. bought from local dealers 

b. given during Antenatal 

c.other  sources 

40. Are bed nets good for malaria prevention? 

a. yes  

b. No  
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