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ABSTRACT 

Malaria is a major public health problem, affecting mostly children and pregnant women. A major 

strategy of the Global Malaria Program is the use of Insecticide-Treated Nets (ITNs) as a vector

control measw·e. The residents of Abuja Municipal Area Council have been the target of many 

malaria prevention interventions over the last six years. However, earlier reports did not include 

attendees of Primary Health Care (PHC) centres. The objectives of this study were to determine 

knowledge and perceptions of malaria prevention, health-seeking behaviour and investigate factors 

associated with use of ITNs. 

The study was descriptive cross-sectional in design. Semi-structured, interviewer-administered 

questionnaire was used to obtain information from 500 respondents attending 9 PHCs which were 

selected by tlu·ee-stage sampling technique from the nine of the twelve wards in the Abuja 

Municipal Area Council. Statistical Package for Social Sciences (SPSS Version 17) was used to 

analysed the data using frequency, counts, means, cross-tabulations and logistic regression. 

Mean age of respondents was 31±9 years, with a range of 18 - 55 years. Majority (60.6%), were 

females and about two-thirds (63.4%) had at least seconda1y school education. Main sources of 

information on malaria were health workers (37.6%) and the radio (32.6%). Almost all respondents 

(90%) were aware of malaria, and 66.8% knew mosquitoes transmit malaria. Thirty-seven percent 

of respondents stated fever as the main symptom of malaria while maj01ity (80.4%), knew that 

malaria could be fatal. Respondents sought care for malaria at public health facilities ( 44.9%), 

pharmacies (32.4%), private health clinics (12.3%) and traditional healers (I 0.4%). Awareness of 

ITN use for preventing malaria was reported by 55.8% of respondents. Only 38% had positive 

attitudes to sleeping under ITNs while others indicated un\\ illingness to use ITN because of heat 

(23%), movement out of bed (23%), availability of \\ indO\\, and door nettmg (11.9°,·0) and 

neatness ( 1.6%). Use of ITNs was positively associated with good attitude (p<-0.05). The use of 

ITNs was reported in 28.4% of respondents and more than half (53 5�·o) obtained them free, v .. hile 

46.5% purchased their nets. Respondents who obtained their ITNs free from health facilities 

(53.5%), use it more than those who purchased it. Fort)-t\,\O per cent of the respondents had 

children under 5 years of age, of which 36.2°,o of them slept under an ITN the night preceding the 

survey. OnJy l 0.8% of the 29.6°-o pregnant women used an ITN the night preceding the sun C) 
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Use of ITNs was positively associated with preventive knowledge (OR= 5.78; 95% CI= 3.62 -

9.36) and educational level (OR= 2.17; 95% CI= 0.99-4.72) 

Poor attitude is a major factor on the low utilization of ITNs, despite the moderate level of 

knowledge. There is a need to improve attih1des by increasing awareness on the use of ITNs 

through health care personnel, pharmacies and the use of the print and electronic media. Free 

distribution to children and pregnant women may improve the use of ITNs but should be 

accompanied by comprehensive education on the importance of consistent use. 

KEYWORDS: Knowledge on Malaria, Attitude to ITN use, Utilization of ITNs, Primary Health 

Care 

Number of words: 491 
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GLOSSARY OF TERMS 

Anemia: A reduction in the number of circulating red blood cells or in the quantity of hemoglobin 

Anopheles: A genus of mosquito, some species of which can transmit human malaria. 

Artemisinin: A drug used against malaria, derived from the Qinghao plant, Artemisia annua L.

Cerebral malaria: A complication of Plasmodium falciparum malaria in wluch infected red blood 

cells obstn1cts blood circulation in the small blood vessels in the brain. 

Clinical cure: Elimination of malaria symptoms, sometimes without eliminating all parasites. 

Congenital malaria: Malaria in a newborn or infant, transmitted from the mother at birth. 

Endemic: Where disease occurs on a consistent basis. 

Epidemiology: The study of the distribution and deten11inants of health-related states or events in 

specified populations, and the application of this study to the control of health problems. 

Epidemic: The occurrence of more cases of disease than expected in a given area or among a 

specific group of people over a particular period of time. 

Eradication: The process of removing something pen11anently. 

Erythrocyte: A red blood cell. 

Erythrocytic stage: A stage in the life cycle of the malaria parasite found in the red blood cells. 

xvi 
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Etiology: The cause or origin of a disease or disorder; the study of the factors that cause disease 

and of the method of their introduction into the host. 

Exoerythrocytic stage: A stage in the life cycle of the malaria parasite found in liver cells. 

Gametocyte: The sexual stage of malaria parasites. 

Treatment - seeking/ Health - Seeking: refers to a process followed by individuals and/or social 

groups for restoring health by using medical resources of all kinds. 

Hepatocytes: Liver cells. 

Hepatomegaly: Enlarged liver. 

Hypnozoite: Donnant form of malaria parasites found in liver cells. 

Hypoglycemia: Low blood glucose. Hypoglycemia can occur in malaria. In addition, treatment 

with quinine and quinidine stimulate insulin secretion, reducing blood glucose. 

Indigenous malaria: Mosquito-borne transmission of malaria in a geographic area vvhere malaria 

occurs regularly. 

Induced malaria: Malaria acquired through artificial means (e.g. blood transfusion, shared 

needles or syringes, or malariotherapy). 

Introduced malaria: Mosquito-borne transmission of malaria from an imported case in a 

geographic area where malaria does not occur regularly 

Macrogametocyte: The female foIT11 of the gametocyte. 

XVII 
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Merozoite: A daughter-cell formed by asexual development in the life cycle of malaria parasites. 

Microgametocyte: The male form of the gametocyte. 

Oocyst: A stage in the life cycle of malaria parasites, oocysts are rounded cysts located in the outer 

wall of the stomach of mosquitoes. 

Plasmodium: The genus of the parasite that causes malaria. The genus includes four species that 

infect humans: Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale and Plasmodium 

malariae 

Protozoan: Single-celled organism that can pe1form all necessary f·unctions of metabolism and 

reproduction. 

Radical cure: (also: radical treatment) Complete elimination of malaria parasites from the body 

Recrude cence: A repeated attack of malaria (short tem1 relapse or delayed), due to the survival of 

malaria parasites in red blood cells. 

Relapse: Recurrence of disease after it has been apparently cured. 

Residual insecticide spraying: Treatment of houses where people spend night-time hour , b}

spra)ing insecticides that have residual efficacy (i.e., that continue to affect mosquitoe for se\eral 

months). Residual insecticide spraying aims to kills mosquitoes \\hen the) come to re t on the 

walls, usually after a blood meal. 

Resistance: The ability of an organism to de\ elop strains that are imper\ ious to pecific threats to 

their existence. The malaria parasite has developed strains that are resistant to drugs uch as 
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chloroquine. The Anopheles mosquito has developed strains that are resistant to DDT and other 

insecticides. 

Schizogony: Asexual reproductive stage of malaria parasites. In red blood cells, schizogony entails 

development of a single trophozoite into numerous merozoites. 

Schizont: A developmental form of the malaria parasite that contains many merozoites. Schizonts 

are seen in the liver-stage and blood-stage parasites. 

Sporozoite: A stage in the life cycle of the malaria parasite. Sporozoites are produced in the 

mosquito and migrate to the mosquito's salivary glands. They can be inoculated into a human host 

when the mosquito takes a blood meal on the human. 

Sporozoite rate: The proportion of female anopheline mosquitoes of a paiiicular species that have 

sporozoites in their salivary glands (as seen by dissection), or that are positive in immunologic tests 

to detect sporozoite antigens 

Trophozoitc: A developmental form during the blood stage of malaria parasites. After merozoites 

have invaded the red blood cell, they develop into trophozoites. 

Vector: An organism (e.g., Anopheles mosquitoes) that transmits an infectious agent (e.g. malaria 

parasites) from one host to the other (e.g., humans). 

\J>. 
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1.1 Background 

INTRODUCTION 

Malaria is a public health problem m more than 90 countries, inhabited by 40% of the world's 

population (WHO 2009). More than 90% of all malaria cases are in sub-Saharan Africa (WHO, 

2010). Mo t people survive after an episode of malaria illness of I 0-20 days; however mortality due 

to malaria is estimated to be over 1 million deaths each year. The vast majority of deaths occur 

among poor children in Africa, especially in remote rural areas with poor access to health services. 

(WHO 199 1. It was estimated that about 25% of childhood deaths in Africa and half of fever 

episodes among African children under five years in endemic areas are attributed to malaria (WHO, 

2010). Malaria causes death of approximately 750,000 children under five (the equivalent of almost 

3000 children per da) or one child every 30 seconds), and accounts for I 0% of the total disease 

burden measured in di abilit} adjusted life years (Goodman and Mills, 1999). Pregnant women are 

also at high risk there is a fourfold increase in risk of disease and a twofold increase in death rates. 

HIV infection is associated \\ith a significant increase in malaria prevalence in pregnant women of 

all parities \\ ith the effect apparent from early in gestation (Verhoeff, et al .. 1999). In �igcna. 

malaria has continued to present a considerable ris1' to most households and is often t.:.ited a one of 

the top ten health problems. Malaria m ?\Jigeria 1s endemic and i::, the lead mg cause of mortal it\ and 

morbidit) among the population. espec.iall) among children under lt\e It 1-.. c::,tlmatcd that malaria 

ac.counts for about 20° 
o of hospital admis::,ions in Nigeria and for �3° 

o deaths among childn:n under 

-li\e)ears(\\HO 2010).

l\falaria continues to place an unacceptable burden on health and economic de\ elopment 111 o, er f 00 

countries across 1he ,,orld. ·r he economic co::,I of �lalaria i!) enonnotb �lalaria afkcts the heuhh and 

\\ea Ith of nation::, and in<li \ iduab alike. In frica 1oda�, malaria 1s under tood to be both a <li�u: \; of 

povert} and a cau!)e of pmert) (A�IF, 20!0}. �lalaria has significant measumblc dire t nd indmd 

CO!)b, and has rt!c.entl) been shm,n to be a maJor cons1ram1 to on 1111 <lc\"•I pmlnt f r 

de\eloping economie 1his ha!> meant that the g.1p in pm peril} bcmecn :ourHnl \\ 11h rn I n I nd 

countric:s '" i1hou1 malari.t has be omc \\ 1dcr C\ f) mglc } c r 
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Insecticide-treated bed nets (ITNs) are a form of personal protection that has repeatedly been shown 

to reduce severe disease and mortality due to malaria in endemic regions. @inka and Akweongo, 

2006). In community-, ide trials in several African settings, ITNs have been shown to reduce all

cause mortality by about 20%. Untreated bed nets form a protective barrier around persons using 

them. However, mosquitoes can feed on people through the nets, and nets with even a few small 

holes provide little, if any, protection. The application of a residual insecticide greatly enhances the 

protective efficac) of bed nets. The insecticides used for treatment kill mosquitoes and other insects. 

The insecticides also have repellent properties that reduce the number of mosquitoes that enter the 

house and anempt to feed. In addition, if high community coverage is achieved, the numbers and 

longevit) of mosquitoes \\ill be reduced. When this happens, all members of the community are 

protected. regardless of bed net ownership. To achieve such effects, high community coverage is 

required. as for indoor residual spray. 

1.2 tatement of Problem 

Malaria current!) accounts for nearl) 110 million clinical!) diagnosed cases per year. 60°·0 of 

outpatient , 1stts and 30% hospitalizations, an e ti mated 300,000 children die of malaria each ) ear. 

and up to 11 % of maternal mortal it). In addition to the direct health impact of malaria, there ,., al o 

a severe social and economic burden on our communities and count!) as a \\ hole, \\ ith about 132 

billion lost to malaria annual!) in fonn of treatment costs, pre, ention, loss or man hour ... etc. 

The costs of malaria include direct and indirect costs. ·r he dire l costs of malaria mc:.ludc a 

combination of personal and public expenditures on both pre, ention and treatment of the di c:a�. 

The mdirect costs of malaria include lost producti\ it) or income tis ociated \\ ith illnc � or death. 

This might be e:\'.pressed as the co�t of lost \\Orkda) s or ab�enteebm from fonnal mplO) ment and 

the ,alue of unpaid ,,ork done in the home b) both men and \\Omen. In the a-.c of d�·ath, 1he 

indirect cost includes the dbcoumed future Ii fetime earnings of those \\ ho die. \nother inum: t st 

ot malaria b the human pain and :,uttering caused b) 1hc dise.ase Mal ria I� hampers haldrcn·� 

schooling and �ocial de, clopmenr through both ab nte ism and pcnn:m nt ncurol ga I nnd thcr 

damage ,h ocimed ,, ith se\'cre episode or 1h di "a .. 
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The adverse malaria situation has put pressure on resources in the provision of medical services and 

on household income, which for a majority of people in Nigeria is already limited. Over a quarter of 

a very poor family's income can be absorbed in the cost of malaria treatment - added to th is are the 

costs of prevention and the opportunity cost of labor lost to illness (WHOIRBM,2002). It is estimated 

that malaria reduces the Gross Domestic Product (GDP) of the Nigeria national income by 1.3% per 

annum and is projected to reduce economic growth in the year 2000-200 I by nearly 30% (WHO, 

2000). Despite efforts to combat malaria, the disease has continued to be one of the main killers in 

Nigeria. Providing effective treatment alone is no longer enough to combat this scourge because 

malaria parasites are becoming increasingly resistant to drugs (Warrell and Herbert Gilles, 2002). 

Effective tools are now readily available, and many countries are successfully implementing 

comprehensive treatment and prevention strategies with significant impact and effect. This study 

aims at evaluating one of such strategies, the Insecticide-Treated Nets (ITNs). 

1.3 Rationale of the Study 

In April 2000, African heads of state participating in the Abuja Summit agreed that at least 60% of 

those at risk for malaria, particularly children under 5 years of age and pregnant women, are to 

benefit from the most suitable combination of personal and comm unit) protective measures such as 

I
T
Ns by 2005. Before the development of insecticide-treated nets (ITNs) as a ne,, technology in the 

rnid-I 980s, people in many countries were already using nets, mainl1 to protect themseh.,e against 

biting insects and for cultural reasons (It was only recent!} appreciated that a net treated ,, ith 

insecticide offers much greater protection against malaria: not onl} doe the net act a a barrier to 

prevent mosquitoes biting, but also the insecticide repels, inhibits, or f.-.ills an1 mo quitoe attracted 

to feed. Thus JTNs provide protection both to individuals sleeping under them and to other 

community members. The effect is so significant that use of lTNs is considered to be one of the most 

effective prevention measures for malaria. 

The introduction of insecticide-treated nets world-wide as an intervention in the fight agamst 

malaria is expected to bring some respite. Insecticide-treated bed nets are ad, ocated for the control 

and prevention of malaria in sub-Saharan Africa. I lo\\ ever, \\ 1despread implementation of IT '> has 

been hampered by the need for frequent retreatment ,, Ith 1n!>ect1cide. e, era I com panic� hm e 
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developed long-lasting nets that theoretically retain eflective concentrations or insecticide after long

term use and repeated washings. CDC has been active in developing new long-lasting treatment 

technologies as well as evaluating candidate long-lasting ITNs in the laboratory and the field. For 

this intervention to succeed, the consumers or end-users must be able to appreciate insecticide

treated nets. The measurement of the level of appreciation involves a solid understanding of the 

population's knowledge, attitudes and practices regarding malaria and ITNs. This study seeks to find 

out how this applies to Nigeria. 

To tackle morbidity and mortality due to malaria there is necessity to increase the acceptability, 

affordability and access to ITNs. However, to design a malaria intervention initiative, there is need to 

establish ho\.\ much people knew about malaria, how severe the malaria situation was, what attitudes 

people had towards malaria and what practices were current)) used by households against 

mosquitoes and malaria. These and a number of other questions formed the basis for this survey. 

To determine the usefulness of insecticide-treated nets (ITN) and malaria in Nigeria, a survey in the 

Municipal Area Council of Federal Capital Territory, F.C.T., Abuja, will be necessaf) to 

understanding the knowledge, attitudes, and practices related to malaria and insecticide - treated nets, 

especially since the introduction of strategies against malaria in the FCT, no proper documentation 

exist with respect to the PI-IC centres. 

1.4 Objectives of the Study 

1.4.1 General Objecti\C 

To determine the knO\.\ ledge and perceptions on malaria prevention and Use of Treated 1\et (ITN ) 

among Primary I lealth-Care Centre Attendees in Abuja Municipal Area Council 

1.4.2 Specific Objectives 

I. To determine knowledge about the causes, and prevention of malaria

2. 1 o assess attitudes towards use of insecticide treatment

3. To describe the Health - seeking behaviour of residents of AbuJa Municipal Local Council

towards use of Insecticide-Treated Nets 

4. To identify the effect of cost on O\.\nership and use of ITNs

5. To determine factors inOuencing the use of ITNs b) the respondents
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CHAPTER TWO 

LITERATURE REVIEW 

2. l EPIDEMIOLOGY OF MALAR1A 

2. l .  l WHAT rs MALARIA?

Malaria is a febrile, mosquito-borne infection, classically characterized by periodic chills, rigors, and 

high fevers followed by profuse sweating, which occur at regular intervals of 48 to 72 hours. 

Infection in humans begins when the infected female anopheline mosquito injects the sporozoite 

parasitic form from its salivary glands into the bloodstream during a blood meal. The sporozoites are

carried to the liver, where they undergo asexual. When these infected liver cells burst, merozoites are 

released into the blood, where they invade red blood cells. The intraer) throcytic parasite develops 

through ring forms into schizonts that produce more infectious merozoites that affect additional red 

cells. The periodic fever is the result of synchronization of red cell lysis and release of more 

merozoites. Some of the organisms develop into distinct sexual forms (gametocytes) which, if 

ingested by the Anopheles mosquito during a feeding, can undergo sexual reproduction that starts the 

cycle over again. 

Malaria, a protozoa! disease, is older than recorded history, and probably plagued prehistoric 

man (Lambert 2002). The first record of a treatment for the disease dates from 1600 A.O. in Peru, 

and utilized the quinine-rich bark of the Cinchona tree. (Lambert, 2002). cientificall) , it is not a 

newly described disease. The french physician Charles Louis Alphonse La\eran first identified the 

parasite under the microscope in 1880. Ronald Ross and Giovanni Grassi recogni.zed the mo quito 

as the malaria vector in 1897 (Good, 200 I). 

However, despite enonnous and diverse efforts to control this di ease, malaria is among the 

top three most deadly communicable diseases and the most dead!) tropical parasitic disea e 

today(Sachs and Malaney, 2002). Worldwide, great and vaned efforts are being made to learn about 

this disease and to determine how to control it. This is a fom11dable task.. fhe official malaria 

eradication program, run by the World I lealth Organization (WHO), was cancelled 111 the late 1960 
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because of growing difficulties, given that the complex and persistent nature of this disease became 

increasingly obvious. Management strategies today include the development of vaccines and 

chemotherapeutic agents, vector control, insecticides, education, bed nets and insecticide treated bed 

nets. Resistance to drugs by both the mosquito and the parasite is a growing obstacle in the battle 

against malaria. Combination therapy has been shown to increase the efficacy of combining drugs 

(Toure et al., 2003 ). 

Although the above efforts have been successful to varying degrees, approximately 500 million 

clinical cases of malaria are reported each year (Kirkpatrick, 2003) and mortality estimates range 

between 0.7 and 2.7 million. 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 (Gardner, 1999). However, the actual figures of illness, morbidity and mortalit) 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 (Greenwood and Mutabingwa, 2002). Unfortunately, the disease burden is on the rise. 

Approximately 40% of the world's population lives in regions where malaria transmission 1s 

endemic, mainly tropical and sub-tropical regions (Aultman et al., 2002). Malaria has been 

successfully controlled, in fact effectively eliminated. in temperate regions of the \\Orld ( ach and 

Malaney, 2002). The control strategies employed in temperate regions included changes in 

agricultural and construction practices, reducing the availability of standing \\ater, 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). Windows and walls reduce the amount of contact 

people have with mosquitoes. Additionally, the more severe seasons of the temperate regions 

provides another factor for the success of eradications programs as well. The role of the mosquito in 

the life cycle of P. falciparum requires that the parasite be able to maintam an extended infection in 

order to ensure transmission ability during the following season (I\.) es et al., 200 I) trong 

seasonality results in lower basal levels of case reproduction ( achs and Ma lane). 2002). O\\ that 

the sequences of the three participants in the life cycle of human malaria, P. falc1parum, \nophele� 
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gambiae, and Homo sapiens, are all completed and available, perhaps new strategies of disease 

control wi II succeed. 

2.1.2 THE PARASITE: PLASMODJUM 

Human malaria results from infection with Plasmodium falciparum, Plasmodium viva', 

Plasmodium ovale or Plasmodium malariae. Plasmodium falciparum causes a large majority of the 

clinical cases and mortalities (Bozdech et al., 2003). The protozoan Plasmodium is transmitted to 

humans by mosquitoes of the genus Anopheles. The mosquito picks up the parasite during a blood 

feeding from an animal with parasitaemia. The life cycle of Plasmodium will be described below. 

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 ,, ith endemic malaria. People 

with one allele for sickled blood cells, the sickle cell trait, have a survival advantage in regions with 

endemic malaria. They are more likely to survive an infection by P. falciparum. Therefore, people 

with the sickle cell trait are more likely to survive to a reproductive age. However, the offspring of 

two people with sickle cell trait have a 25% chance of bearing offspring with sickle cell anaemia, 

which is often fatal and greatly reduces a person's expected longevit). The enormous effects that 

malaria has on countries where it is endemic e,plains this selection. 

The virulence patterns of malaria were being documented as earl) as the 1920 . Malaria, 

specificall) the fevers induced by infection \\ith Plasmodium, was used at the time as a treatment for 

syphilis. It 'v\as also noted that reproducible virulence patterns ,,ere seen,, ith the same i olate and 

immunity to a specific strain of one species of Plasmodium was achieved b) infecting pre, iousl} 

naYve patients (Kyes et al., 200 I). Even through these most rudimenlaf) t) pes of e,penments it wa 

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

disease malaria. More recent, controlled studies indicate that immunit) to severe malaria i acquired 

more rapidly than immunity to mild malaria, especially in regions\\ here transmission 1s high (Gupta 

et al., 1999). 

To understand the challenges biologist<, face in combating this di'iease, and the strategic., for 

vaccine and treatment development, it is essential to understand the basic life C) clc of' this pJra-..11c 
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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. The life cycle 

begins with the bite of an infected female anopheline mosquito. The mosquito takes her blood meal 

from the vertebrate (in this case a human) and injects both anticoagulant and haploid sporozoites into 

the human blood stream (Prescott et al., 2002). The sporozoites quickly travel to the hepatocytes 

(liver cells), where they mature. In the hepatocyte the sporozoites undergo multiple asexual fissions, 

or schizogony, to produce thousands of infective, haploid merozoites (Kyes et al., 2002). The 

merozoites are released into the blood stream and rapidly adhere to and invade host erythrocytes (red 

blood cells). It is from this that the immunity provided by the sickle cell trait can be explained. 

These parasites have high metabolic demands and cannot survive in the compromised red blood cells 

of a human with sub-optimal oxygen carrying-capacity. At this point, the patient is still in the 

prepatent period and does not exhibit any clinical symptoms. 

Inside the erythrocyte, the merozoites again begin to replicate and divide asexually. Each 

merozoite gives rise to 6-32 daughter rnerozoites (Kyes et al., 2002) during 24-72 hours, depending 

on the species. Ultimately the infected erythrocytes lyse and rnerozoites are again released into the 

bloodstream and invade more cells. This cycle continues until the patient dies or the parasite 10\-,ed 

by either the host immune system or chemotherapeutic agents. The destruction of the erythroc)te 

and release of merozoites corresponds to the hallmark clinical presentation of the di ease, the 

periodic fevers. The other possible life cycle for the merozoites is dif1erentiation into 

macrogametocytes and microgametocytes that do not destroy the erythroc) te the) inhabit "hile 111

the human host. These are ingested by anopheline mosquitoes and de,elop mto male and female 

gametocytes. Inside the gut of the mosquito the erythrocytes do l)se 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 ookmetes develop into sporozo1tes and migrate to the sali,af) gland of 

the mosquito (Good et al., 200 I). The cycle is thw, ready to bcgm again. 

In 1996, an international effort was established to determine the sequence of the most deadl) or the 

four Plasmodium species, P. falciparum. This goal was achieved, and reported m ature magazmc 
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in 2002 (Gardner et al., 2002), the same month the genome of Anopheles gambiae was reported in 

Science magazine (Holt et al., 2002). These discoveries will enable improved understanding of the 

species' individual biology and interactions. When the complete sequence of a clone of P. 

falciparum was first published (Gardner et al., 2002), it provided a large amount of new information 

about the parasite and simultaneously highlighted how much more there is to uncover. The 23 Mb 

genome encodes about 5,300 genes with an (A + T) - content of over 97% (Gardner et al., 2002). 

Sixty percent of the protein products did not have enough similarity to previously characterized 

proteins to be assigned a function (Gardner et al., 2002). Plasmodium falciparum has a highly 

conserved genome aside from the highly variable regions clustered close to the telomeres. The three 

most noted gene families in these regions. involved in immune evasion, are var, rif, and stevor 

(Florens et al., 2002). The gene products are P. falciparum erythrocyte membrane protein I 

(PfEMP I), repetitive interspersed family (rifin) and sub-telomeric variable ORF (stevor) proteins, 

respectively (Florens et al., 2002). The PfEM PI proteins are exported to the surface of the infected 

erythrocyte where they mediate adherence to host endothelial regions. They give the parasite the 

abilit) to sequester large numbers of infected cells in to specific organs (Gardner et al.. 2002). 

Almost all P. falciparum isolates in red blood cells are capable of cytoadhcrence, which can result in

serious damage of the chosen organ. The damage is believed to be the result of blocked circulation 

or release of cytokines or nitrous oxide (NO) (Kyes et al., 1999). This can be fatal. Even under ideal 

medical conditions, 30% of patients with cerebral malaria will die. 

Comparative analyses between sensitive and resistant strains of P. falciparum re\ealed 

pol)morphisms (pfcrt, dhfr, dhps and pfindr l )  associated with resistance to common!) used drug 

(Toure et al.. 2003). E>,pres!:>ion profiling. using high-densit) oltgonucleotide arra) , has been u ed 

to determine relative levels and temporal pattern!:> of e,pression in P talciparum (Le Roch et al., 

2003). Profiles of various stages during the P. falciparum lite cycle allm" us to determine shift in 

transcription rates during the life cycle This will be important 111fonnat1on in identif)ing target for 

multi-subunit vaccines. P. falciparum strains express , ariable antigen<, and e,ist 111 different bod) 

tissues. Therefore, in designing a treatment against the parasite, difTerent immune responses for each 

fonn are necessary (Good et al., 200 I). The paper written b) Le Roch et al (2003) demonstrate that 
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genes with similar functions do follow similar patterns of expression. This should help to determine 

the function of unknown proteins. Proteomic expression profiling is also being used to characterize 

different stages of the parasite life cycle (Florens et al., 2002) and to identify potential new drug 

targets. 

2.1.3 THE VECTOR: ANOPHELES MOSQUITO 

Anopheles gambiae, Anopheles arabiensis and Anopheles funestus transmit most of human malaria 

and are all found in Africa (Besansky et al., 2004). Anopheles gambiae, the most famous and 

significant of these three, is one of sixty anopheline mosquitoes able to transmit malaria to humans 

(Budiansky, 2002). Anopheles gambiae is the primary malaria vector; this can be attributed, in part, 

to its relatively long life, strong anthropophily and endophily (the tendency to target humans for 

blood meal and the tendency to enter and rest inside of houses, respectively) (Besansky et al., 2004 ). 

Adult mosquitoes normally rest during the day inside human habitats and emerge to feed at night 

(Holt et al., 2002). Their larvae tend to develop in temporary bodies of water, such as those typically 

found near agricultural sites or even in flooded hoof prints (Vogel, 2002). All of these 

characteristics combine to make P. falciparum a successful vector. 

That this behavior is remarkable can be highlighted with a comparison of the entomological 

inoculation rate (EIR) of infectious mosquitoes in Asia or South America compared to sub-Saharan 

Africa. 1 he EIR measures how often one person is bitten by an infectious mo quito. ln Asia or 

South America a person's CIR rarely exceeds 5 bites per year. In sub- aharan Africa a per on may 

have an EIR of over 1,000 bites per )Car. (Greenwood and Mutabing" a, 200-l). Greenwood and 

Mutabingwa (2004) also report that during a single night in sub- aharan \frica, hundreds of 

mosquitoes typically collect in a room occupied b) humans; 1-5° 0 of these are infectious. 

Some disease control strategies deal with these anopheline mosquitoes rather than the 

parasite. One strategy for attacking mosquitoes is to develop more effective msecticides. The main 

obstacles to this line of attack are growmg msecticide resistance and environmental concerns. The 

publication of the An. gambiae genome (I Jolt et al., 2002) should help to locate genes mvolved m 

resistance and to design chemicals for attad.ing new targets in the mosquito. The failure of the 
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WHO's malaria eradication program was, to a significant degree, due to increasing resistance to 

DDT and the fact that people did not want their homes to be sprayed (Greenwood and Mutabingwa, 

2002). The current, most widely used, technique for vector control is bed nets treated with the 

insecticide pyrethroid. However, it is only a matter of time before pyrethroid, like DDT, loses its 

efficacy. Genomics may prove key in the development of new insecticides and may also improve 

the longevity of available insecticides (Hemingway, J. et al., 2002). 

The viability of introducing genetically modified mosquitoes, which are either unable to 

transmit malaria to humans or are sterile, is also being investigated. The completed genome of An. 

gambiae has encouraged comparative studies between these mosquitoes and other arthropods and 

model organisms such as Drosophilia melanogaster. These studies may provide clues to account for 

their great effectiveness as a Plasmodium vector and could prove to be an effective tool for disease 

control. Ito and coworkers (2002) repo1ted the creation of a stable strain of transgenic mosquitoes 

that were unable to transmit Plasmodium under laboratory conditions. Using bacteriophages they 

identified a peptide that blocks the parasite from crossing the epethelia of the mosquito. During a 

successful life cycle of a Plasmodium parasite the) must cross the epethilium of both the midgut and 

the salh ary glands. Attaching units of this peptide to a promoter activated by a blood meaL they 

were able to inhibit the development of the majority of parasites. This laboratory success is great but 

there remain many challenges before genetically modified mosquitoes could be considered a viable 

method for malaria control. 

Recently, RNA interference (RN Ai) was used to identify three genes in An. Gambiae \\ hich 

are involved in the insecrs immune response These genes seem to hmc effects on the development 

and survival of rodent malaria, Plasmodiurn berghei (Osta et al., 2004) Additionall), the) have no 

orthologs in Drosophilia, making them good targets for parasite destruction that ma) not harm other 

organisms. Two of these genes, when silenced, resulted in a negath e effect on the development of 

the parasite. This indicates that the Plasmodium and mosquito have coevol\ ed such th,ll the immune 

system of An. gambiae has been subverted to encourage the success of the parasite (f-leming..\a} and 

Craig, 2004). The success of a parasite could be improved b) increasmg the fitness of its \ector 

(Hurd, 2003). However, Plasmodium seems to reduce the fitness of its host, infected mosquitoe.., 
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system of An. gambiae has been subverted to encourage the success of the parasite (Heming,,a) and 

Craig, 2004 ). The success of a parasite could be imprO\ ed b) incrcasmg the fitness of its , cc tor 

(I lurd, 2003). I lowever, Plasmodium seems to reduce the fitness of its host, mfected mosquitoe, 
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live shorter lives, produce less offspring and show a reduced flight distance (Anderson et al., I 999, 

Hahn and Nuzhdin, 2004). When Osta et al. (2004) silenced the third gene, a positive effect on 

parasite development was seen. Perhaps targeting the immune response of the mosquito will prove 

to be more effective than boosting human immune response or attempting to replace populations 

with transgenic mosquitoes. Refractory alleles have been identified in the An. gambiae genome 

(Niare et al., 2002) but are not spread in wild populations, perhaps due to energetic costs (Hahn and 

Nuzhdin, 2004). 

The engineered mosquitoes must be safely introduced into a population and must outcompete the 

wild mosquitoes (Ito et al., 2002). Major concerns about this technique include the development of 

resistant strains and the possibility that the transgene could make them viable carriers for other 

diseases (Enserink, 2002). The danger of selecting for parasites with increased virility must be 

considered. Increasing the genetic variabilit) of the transgenic mosquito would help to minimize but 

perhaps not completely eliminate this risk. An international agreement would have to be reached 

before release could be considered. A surning getting approval for this stratagem to be possible, 

other challenges exist. Semi-field facilities, where the genetics of the potential target population has 

been well characterized and compared to the release strain, would be necessary (Alphey et al., 2002). 

Understanding the behavior of the anopheline mosquitoes has proven to be helpful in strategizing 

disruption of target populations (Besansf...y et al., 1995). The release strain would have to be able to 

mate with the mosquitoes in the target population and drive the transgenes into the resultant 

population. 

The creation of sterile mosquitoes, which would presurnabl) lmver the number of 

mosquitoes, is another possibility imilar concerns e.\1st concerning the introduction of a 

genetically modified organism into the wild hold for this scenario. It \\ould also be important onl) 

to introduce male mosquitoes in order to avoid an) increase in transmission (Alphe) et al., 2002). 

The behavior of the vector is also considered \\ hen strategizing vector control. If the genes 

responsible for the anthrophily of the anopheline mosquitoes are identified, the) could be targeted 

(Besansky et al., 1995). 
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2.1.4 MORBIDITY AND MORTALITY PATTERN

Country-specific evidence shows that Nigeria has the largest population at risk of malaria in Africa 

and therefore most vulnerable to the risk of missing MDGs target. The disease, malaria, is a major 

health problem in the count1y, with stable transmission throughout the country. It accounts for about 

50 percent of out-patient consultation, 15 per cent of hospital admission, and also prime among the 

top three causes of death in the country (National Malaria Control Plan of Action 1996 to 200 I). 

More impo1iantly, it is a social and economic problem, which consume about US$3.5 million in 

government funding and US$2.3 million from other stakeholders in various control attempts in 2003 

(WHO,2005). Approximately 50% of the Nigerian population experience at least one episode per 

year (Carter Centre, 2012). However, official estimate suggests as much as four bouts per person per 

year on the average (WHO. 1995 and 2002). The trend is rapidly increasing due to the current 

malaria resistance to first line anti-malarial drugs (WHO, 2000). The magnitude of incidence and 

death due to it is a multiple of all other tropical diseases put together. It is responsible for over 90% 

of reported cases of tropical disease in Nigeria (Alaba and Alaba 2003). The above suggests that 

malaria could be the largest contributor to total disease burden and productivity losses resulting from 

major tropical diseases in the country. Cvidence on Nigeria given by the malaria report 2005 shovvs 

that malaria incidence throughout the country had been on the increase over the years ranging 

between 1.12 million at the beginning of 1990 and 2.25 million by the turn of the millennium '.WOO 

and 2.61 million in 2003. 

The disease carries with it two categories of costs; morbid it) and mortality costs. Malaria morbid it} 

affects households' welfare (through families· allocation to treatment and prevention of the disease). 

and decline in productivity, through lost time. In the case of mortal it), losses to households include 

loss of future income and cumulative investment on the dead due to malaria 

In rural Africa south of the Sahara, child mortal it) caused by malaria is estimated to hme increased 

by up to twofold during the I 980s and the early 1990s, while mortal it) resulting from other cau es 

decreased over the same period. ractors contributing to the increase 111 malaria include (i) resistance 

of parasites to commonly used antimalarial drugs; (it) break.do\\ n of control programmes: (iii) 

comple>.. emergencies; (iv) collapse of local primar) health sen ices, and (,) resistance of mosquito 
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vectors to insecticides. Within this same period, however, malaria was well-controlled in the five 

northernmost African countries, and elimination or a very low level of transmission was maintained 

in some of the islands off the coast of Africa. Throughout the past decades, malaria was generally 

much less intense in Central America and South America than in Africa and South-East Asia, where 

transmission is mostly limited to P. vivax-except for the Amazon basin-and a relatively low but 

fairly stable incidence was reported throughout the 1990s. 

From the available data, it is not yet possible to determine \\ith sufficient confidence whether the 

global burden of malaria has changed substantially, for better or worse, since 2000 when Roll Back 

Malaria (RBM) implementation began in many countries. In some areas, fluctuations in malaria 

transmission from year to year potentially confound evaluations of broader trends. Therefore, 

conclusions typically require an analysis of epidemiological data over multiple years. For the high

burden continent of Africa, reliable data on under-5 mortality from birth history surveys and 

demographic surveillance will only become available after a time lag of several years. Nevertheless, 

for some countries and areas throughout the world there is evidence that successful control has had 

an impact on malaria disease burden. 

2.1.5 ENDEMICITY AND TRA SMIS ION 

Endemicity (or disease intensity) is a measure of disease prevalence in a particular region and 

prevalence is the proportion of people infected at a given point in time. The vast majorit) of malaria 

disease and death occurs within areas of high prevalence and the level of endemicit) "ithin the e 

areas is of particular interest to groups involved in malaria control. Information about areas of 

unstable malaria transmission is important for regions that are close to malaria elimination and it is 

more appropriate to measure disease incidence in these areas 

Areas suffering the same level of endemicity often have similar characteristics of dt ease pread, 

v. hich can help experts assess the severit) of the local malaria problem and. to some e,tent. ,, hat

needs to be done. There are no hard and fast rules about ho\\ to classtf) the 111te11s1t), or endem,cit,. 

of malaria disease. Over time some standards have evolved but different countries, people and 

groups prefer different approaches. 
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Within areas of stable malaria transmission, malaria endemicity can be subdivided into three risk 

classes. These classes are pertinent to control using the most widely deployed malaria control 

method, insecticide-treated nets (ITNs). Endemicity is measured as the percent of people in a 

community who are infected with malaria parasites at a given point in time. ln the lowest risk class 

(�5%), control with lTNs is relatively easy. In the intermediate risk class (>5% to <40%), models 

predict that malaria can be controlled if everyone uses an lTN every night. In high risk areas (�40%), 

additional measures, in combination with universal coverage of ITNs, are required to control 

malaria. 

2.1.6 FACTORS DETERMINING OCCURRENCE OF MALARIA 

Factors that determine the occurrence of malaria are those that influence the three components of the 

malaria life cycle: 

1. Anopheles mosquitoes must be present, "' hich are in contact with humans, and in which the

parasites can complete the "invertebrate host" half of their life cycle 

2. Humans must be present, who are in contact with Anopheles mosquitoes, and in whom the

parasites can complete the '·vertebrate host" half of their life cycle 

3. Malaria parasites must be present.
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2. l .6.1 The Vector (Mosquito) Factor

Malaria is transmitted fro1n 1nan to man by the fe1nale anopheles 1nosquito, one of the n1ost capable 

vectors of human disease. Various species have been found to be the vectors in different parts of the 

world. A. gambiae co1nplex is the chief vector in Africa and A. freebomi in N. A111erica. Nearly 45 

species of the tnosquito have been fot111d in India and A. ct1licifacies, A. flt1viatifjs, A. n1inimt1s, A. 

phi lippinensis, A. stephe11si, A. st1ndaicus, and A. leucosphyrushave been impJicated in tJ1e 

tra11s1nissio11 of 111alaria. The areas of distribution are diffe1·ent for these ,nosquitoes: A. fluviatilis, A. 

1nini111us are found in the foot-J1ill regions, A. stephensi, A. sundaict1s a1·e found in the coastal 

regio11s, A. cuJicifacies and A. philippinensis are found i11 the plains. Species like A. stepl1ensi are 

highly adaptable a11d a1·e fot1nd to be very potent vectors of human malaria. 

Mosquitoes ch.oose tl1e blood dono1· by odot1rs and vist1al clues and can learn fi·o111 experience! 

Human bel1aviour also plays a role and 111ales are more freqt1ently bitte11. Tl1e genome of A. gambiae 

has now been c1·acked and tl1e effo1·t is expected to l1elp in ft1tt1re researcl1 into 111osquito control 

strategies. 

Other diseases transmitted by Anopheles 111osquitoes: Apart from 111alaria, anopheles 1nosquitoes are 

also known to transmit W. bancrofti (filarial vvorrn); the Tirnorese filaria, Brugia tirnori; several 

arboviruses including eastern and western eqt1i11e encephalitis. Venezt1alan equine encepl1alitis� 

onyong-nyong, tataguine etc. 

Tl1e female 1nosquito has a specialised apparatt1s to penetrate tl1e skin of its victin1 . At tt1e end of the 

slender proboscis� there are two pairs of ct1tting sty lets tl1at slide against 011e another to slice throt1gh 

the skin. Once through tl1e skin. the 111osqu ito's 1Jroboscis begins probing for a tin) blood , essel If it 

does not strike one on tl1e first try, the mosqt1ito \,\ ill pull back sligl1tl) and tr; again at another angle 

tl1rough the same l1ole in the �kin. r nside tl1e proboscis are t,vo l101 lo\\i tt1be�, one that i1tjects saliva 

into the microscopic wound and one tl1at ,vithdra,,s blood. Tl1e n1osqt11to's �aliva inclt1des a 

co1nbination of antil1e1nostatic a11d ar,ti- inflam111atory enz) 1nes tl1at disrt1pt tl1e clotting proces� c1nd 

inhibit the pain reaction (so tl1al tl1e victi111 1s una,,..are of�tl1e bite!) 

The female mosqt1ito lays 30-150 eggs every 2-3 day5 l lu111an blood 1s 11ccdcd to 11ot1risl1 tl1csc eggs 

and Anopl1eles shows tl1e 111ost regt1lar cycles of blood feed111g and egg la) ir1g. 1.\5 a corollaf). b) 
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using personal protective measures against mosquito bites, like using mosquito nets, one can deny 

the blood meal and hence help in mosquito control. Anopheles mosquitoes enter the house between 5

p.111. and 9.30 p.m. and again in early hours of 1noming. They start biting by late evening and tl1e

peak of biting activity is at midnight and early hot1rs of morning. By keeping the windows and doors 

closed between 5 p.tn. and IO p.1n. and again in early 1norning, one can prevent the entry of these 

1nosquitoes into the l1ouse. Also protect yourself against the bites in the evenings and early mornings 

by wearing gannents tl1at cove1· tl1e body as 1nuch as possible and at bedtime, by t1sing rnosquito nets 

without fail. 

Mosqt1itoes can fly tip to several kilo1nete1·s! And they can 1·eacl1 far off places by taking shelte1· in

1notor vehicles, ships and airc1·aft. The average life span of a mosqt1ito is 2-3 weeks. It can be longer 

in ideal. The adult mosqt1itoes hide themselves bel1ind cupboards, clothes, curtains and other dark 

and cool comers duri11g the day and come out to bite at nigl1t. It is i1nportant to 1nini1nize tl1ese 

hiding places. Therefore keep the cupboards and Stich other tl1ings closed; do not hang clotl1es at 

corners of the roo1n, instead keep the1n inside the wardrobes or ctrpboards. 

Anopheles 1nosquitoes breed in natt1ra] water collectio11s. Therefore. breeding increases dramatically 

in the rainy season \Vhen \vater collects i11 bottles, tins, tender coco11ut hells, buc)<ets. tyres etc .. tl1at 

are thr0\1/n out in the open and these provide arn pie breed ir1g grot1nd. Also vvel]s ponds. \Yater tanks, 

paddy fields etc., act as breeding grot1nds. Constrt1ction sites provide a1nple breeding places tor the 

mosquito - \vater on the concrete slabs (used for curi11g), water collected in tanks, \vater collected in 

and arot1nd the construction site owi11g to blockage of water drains - all tl1ese l1elp breeding. It ic;; \ er) 

important to destroy these water collections or to keep thern properly co,1ered to pre,,ent breeding. 

Usually it takes abot1t a week for tl1e eggs to de\1elop into adt1lts. 

2. 1 .6.2 Tl1e Host: I--Ju1na11s

As discussed above, rnalaria is a disea!:>e de\aslaling 1nillio11� of' pe<.1JJle eacl1 ) ear a11d l1as been 

described for over a century. Despite tl1e fact tl1at strong atternpts to eradicate 111alaria have bee11 

made, tl1e disease bt1rde11 is still on tl1e rise and son,e esti111ate tl1at the nt1n1ber of· e,a�e') cot1ld dot1ble 

in the next twenty years \.vitl1ot1t tl1e develop1nent of 11e\\' 1netl1od5 for cor1trol ( ac]1s ar1d f\ 1al,J11c). 

2002). Aside from the l1uman tragedy ti, 15 pred rcts, a11 econo111 ic d i!.'>astcr is al!:,o Irk.el\ tc.)r· 1t1c 
-
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stricken countries. Gallup and Sachs (200 I) report that, during the period 1965 - 1990, the annual 

growth rates in tnalarious countries are 1 .3 % lower compared to non-malariot1s countries. This

corresponds to a 50% decrease in per capita Gross Domestic Prodt1ct (GDP) (Gardner et al., 2002). 

Malaney and Sachs (2001) hypothesize that this apparent correlation between poverty and malaria 

runs both ways. Poverty may inc1·ease the incidence of 1nalaria; malaria 1nay also increase the 

lil<elil1ood of poverty. At1 increase in population in malarious regions, compounded by weak pt1blic 

healtl1 systems in developing coL111tries, clitnate cl1anges (Hay et al., 2002), new agricultt1re practices 

st1ch as in·igation a11d dam construction (Sachs and Malaney, 2002), ir1creased resistance to 

anti1nalarial tt·eat1nents a11d insecticides (Bozdech et al., 2003) and the co1nplexity and flexibility of 

the genetics (Gardner· et al., 2002) have all contr·ibuted to the increase in 1na]aria. 

That 1nala1·ia is a 'disease of poverty' greatly contributes to its persistence. Kettler and Marjanovic 

(2004) define tl1e terrn �'l1ealthy years'' as 111easuri11g the l1ealtl1y years Jost by prernatt1re deatl1 and 

years lost measured in disabiJity-adjt1sted life years, for patients debilitated by disease. Diseases of 

poverty, st1ch as malar·ia, l1t1111a11 i1111nt1nodeficiency virus (HIV), hrberculosis, African 

trypanosmiasis and leishn,aniasis. are responsible for 14 mi Ilion deaths each year, witl1 90% of the 

cases occurri11g in developing nations. Tl1e) are respor1sib1e for the loss of 011e half to t\vo thirds of 

the healthy years lost in the developing world (Kettler and Marjanovic, 2004 ). Yet, tl1ese disease 

are neglected because of the people tl1ey affect. 

During the period between 1975 and 1996, only 3 of 1,223 drt1gs developed \Vere antirnalarials 

(Greenwood and Mt1tabi11gwa .. 2002). The need for 1nalarial drugs l1as long ot1tstripped the st1ppl). 

Tl1is can be explained, in part. by the fact tl1at tl1e large nttmber o1:- people suftering fron1 malaria and 

other diseases of poverty are not ct1sto1ners (Kettler and N1arjanov1c. 2004) Tl1e), ca11n<)t pt1rcha"e 

new drugs and therefore do not cxjst as a viable 1narket for a biotccl1nolog) con1pa11) ·s investn1ent. 

Tl1e involve111ent of biotecl111ology compa111es is crucial 1n tl1e tigl1t against malaria. \,\ he11 tl1e P. 

falciparu111 seque11ce beca111e available, tl1e biotecl1nolog) co111pa11ies aLted qttickl) to ad\ancc tl1i� 

knowledge into prodttcts. A!)ide fro111 tl1e ne'A vacc111e ca11d1date� de, eloped. b1otecl1nolog) 

companies prodL1ced l1otl1 a needle-free injection de\ ice (BioJcct Nleuical Tecl111ologies) and k1t5 for 

parasite detection (AMRAD co1·p.) (Kettler and Marjano\1ic. 2004). 111e l.011t1 1bt1tio11 of their 
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research power is essential for the success of malaria control campaigns. The difficulty of involving 

the biotechnology companies lies in their dependency upon earning a profit and in the fact that tl1ey 

mostly receive outside funding. Funding is not easily procured when a viable market does not exist. 

Most biotecl1 co1npanies would be interested in researching these diseases, even if only for pt1blic 

relations purposes, if they were given any compensation incentive. Policy changes must be made to 

make the productio11 of tl1ese drugs possible. Tl1ese policies would need to be enacted on a global 

scale. Models based on national laws st1ch as the American Orphan drt1g act have been proposed 

(Kettler a11d Marjanovic, 2004). These wot1Id lower the cost and risk for tl1e companies vvhile 

increasing tl1e expected return. 

Additionally, n1ore specific regions need to be identified as regions in need of mo1·e resources. One 

stt1dy in Kenya sl1owed that the i11secticide-treated bed11et (ITN) p1·ograms were distribt1ting their 

products to regions wl1ere nongoverntnental organizations (NGOs) were present, rather than to areas 

where malaria transmission was highest (Greenwood and MtttalJingwa, 2004). Organized strategies 

need to be employed to achieve the highest possible efficacy. Fot1r stt1dies of J1ome 111anagement of 

malaria revealed large reductions in severe illness \.Vhen cl1ildren were treated at earl} stages. 

l11terrnittent preventive treatment in i11fants (f PTi) was tried in conju11ction witl1 no1mal \ accine 

schedules. Healthy babies were given full treatrnents of antirnalarial drugs and this reduced tl1e 

amount of malaria and anaemia (Totrre et al .. 2004 ). 011e in1 portant elernent of th is sttrdy \\ as their 

t1se of organizatio11s involved in vaccine distribt1tion to administer 1nalaria t1·eatn1ent. This t) pe of 

cooperation is cost-effective and could cover extensive areas. Tl1ese stt1die<; trggest that 

improvements can be made by training local l1ealthcare workers to edt1cate tJ1en1selves and people in 

their comrnunities about appropriate drt1gs to prescribe (Toure et al 2004) \\ itl1 tl1e cooperation of 

science. gover11rnent and ct1aritable f ou11datio11s it 111a) soo11 be IJO�sible to l1ring malaria t111der 

co11trol. 

2.1.6.3 TJ1e Parasite Causative Agents 

Malaria is cat1sed by protozoan parasites called Plas1nodia, belonging to tl1e parasitic ph)'IL1n1 

Apicomplexa. More tl1an 200 species of tl1e gent1s Plasmodit1n1 ( plasrna + eido�, fonn) ha\ e bee11 

identified that are parasitic to 1·epti les, birds, and 1nam 111als. r I] Fot1r Plas111od i t1r11 species l1,l\'e bec11
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well known to cause human malaria, namely, P. falciparum, P. vivax P. ovale, and P. malariae. A

fifth one, P. knowlesi, has been recently documented to cause ht1man infections in, many countries of 

Soutl1east Asia.[2] Very rare cases of malaria have been reported due to other species such as 

Plasmodiu1n brasilianum, Plas1nodit1m cynomoJgi, Plas1nodjum cynomolgi bastianel I ii, Plas1nodiun1 

inui, Plasmodiu111 rl1odia11i, Plasmodium schwetzi, Plasmodiu1n semiovale, Plasmodium si111ium and 

Plasn1odiu111 eylesi. All 1nalaria parasites i11fecting humans probably jumped from the great apes (in 

case of P. knowlesi, macaques) to 111an. 

2.1.7 ECONOMIC COST OF MALARIA 

2. 1.7.1. THE COSTS OF MALARIA

Malaria has i1nplications for the develop1nent of hoL1sel1old 111e111bers a11d tl1e country tl1r·oL1gl1 

various 1nechanisms. One, malaria impairs tl1e abilit y of people to work hard by losing productive 

time during care-giving activities, while adults with malaria severely compromise hot1sehold/tamily 

resources, as their capacity to work� earn income and save for their ·families is redL1ced. Added to 

this, the illness 

generates new financial dernands to cover medical treatrnent� tl1reatening food supply and in extreme 

cases funeral expenses. Two, it affects child,s development and co1npro1nise future prodt1ctive 

capacity dt1e to absenteeism from school associated with ,nalaria attacl<. 

Also, 1nalaria is kno,vn to be a 1nair1 cause of anaemi� epileptic co11vL1lsions, gro\vtJ1 faltering. and 

neurological squeal. These are 5 all likely to affect cl1ildren's per·forn1a11ce at school. Three. in the 

agricultural secto1·/rural area. peak of malaria tra11s1nission has been foL1nd to coincide ,, 1th the peak. 

of planting and harvest seasons \Vhen de111and for laboL1r is SL1pposed to be higl1. \\ ith this vast 

expanse of land goes uncultivated and substa11tial l1arve�t are lost because \\ orkers are sick. 

ln I 995, 28 percent of l1ousel1old revenue in SLtb Sahara11 Africa \\ ent to treat 111alaria alone. 

Approxi1nately l O percent of l1ospita I ad1n issions in Africa are dt1e to 111alaria. -� single boLJt of 

malaria is esti111ated to cost a surn eqL1ivalent to 10-20 \\Or king da)s in India a11d Africa. A ,,ef)1-lo,,,_ 

incon1e African family, whose yearly 1nco1ne is $68, spe11ds $19 for 111alar1a treatn1t!nt cacl1 \ car . 
• 

Malaria tends to strike at l1arvest ti1ne for five or six 111ontl1s each ) ear (sec A ppcnd t'\ 3 }. l\1alaria 
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takes an eno1·1nous toll on human health and well-being, in tropical regions including the Indian 

subcontinent, Sri Lanka, Sub-Sah.aran Africa, Oceania, and parts of the Americas. In rnany of tl1ese 

regio11s, the burden has been increasing even further in recent years. 

Tl1e costs of malaria are also enonnous when n1easured in economic terms. Highly malarious 

countries a1·e runo11g the very poorest in the world, and typically have very low rates of econon1ic 

growth; 1nany l1ave experienced ot1tright decli11es in livi11g standards in the past thirty years. Malaria 

has played a sigi1ificant role in the poor economic perfor1nance of these countries. Malaria itnposes a 

heavy cost not only on a co1111t1y's CL11·rent income, but also on its rate of its economic growth, and 

tl1erefore on its level of eco11omic development in tl1e long run. The evide11ce st1·ongJy suggests that 

tnalaria obstrt1cts overall econo1nic develop1nent. During the period 1965-1990, highly 1nalarious 

countries suffe1·ed a growth penalty of 1nore than one percentage point per year ( cotnpared \.V ith 

count1·ies witl1ot1t mala1·ia), even after taking into accoL1nt the effects of economic policy and otl1er 

factors that also inflt1ence economic growth. Tl1e annt1al loss of growtl1 fi·om malaria is estimated to 

range as high as 1.3 percentage points per year. If this loss is compounded for fifteen years, tl1e GNP 

leveJ in the fifteenth year is reduced by nearly a fifth, and the toll continues to mot1nt witl1 time. 

Traditional analyses have t1nderestimated the sl1ort-rL1n costs of 1nalaria. Tl1ese considerations 

indicate that the cost of malaria is st1bstantial ly greater than econon1 ists have previously esti n1ated. 

Traditional esti1nates have looked at sorne of the sl1ort-ru11 costs of 111alaria '" ithout takino into 
� 

account the longer-term effects of 111alaria on eco1101nic growth and develop1ne11t. l1ort-n1n co t -

including lost \vork time, econorn ic losses associated \Vitl1 infant and cl1 i Id 11101talit) a11d 111orb1d it). 

and the costs of treat,nent and prevention- are typically esti,nated to be l1igl1er thar1 011e perce11t ot" a 

country's gross national prodt1ct. Tl1ese esti111ates, ho\.vever. neglect many other l1ort-rt1n co ts. For 

instance, very few studies include tl1e eco110111ic co�ts of' tl1e pain a11d staffering assoc1ated \v itl1 the 

disease. Yet researchers l1ave fot111d tl1at l1ousel1olds 1nigl1t be \\illing to pa) se,eral Li111e� the direct 

income loss catrsed by malaria 1n order to avoid it, st1ggesting that tl1e pai11, �L1ffcring and t111certaint) 

associated with tl1e disease 1s ver) J1igl1 a11d sl1ot1ld e,e1iainl)· be 1nc..lt1ded a111011g tt'l ">l1ort-ter111 costs. 

These short-run costs are likely Lo l1ave risen in rece11t ) ears dL1c to 111l:rc,1�i11g r1L1111bc1 ar1d 

cor11pJexity of cases in mar1y cot1ntries. rvloreo,,er. tl1e spread ol drug-re� istar1t 111alar1a is 
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substantially raising the costs of treatment in many cases, as \iVell as the bt1rdens of morbidity and 

mortality. Children and adults needing blood transfusions due to maJaria are too often inadvertently 

infected with HIV, hepatitis C virus, and other infectious agents which taint the bJood supply. 

Furthe1more, these analyses have completely neglected the long-n1n costs. Beyond these high and 

rising sho1t-run costs, malaria impedes econo1nic growth and Jong-ter·1n development in many ways. 

Malaria 1nay i1npede the flows o·f trade, foreign investment, and co1nmerce, thereby affecting a 

country's entire population. Tot1rists shun regions with high 1nalaria, as do multinational firrns 

cl1oosing tl1e locatio11 of foreig11 investments. Also, the economic effect of maJaria on infected 

i11dividt1als 1nay g1·eatly exceed tl1e direct costs of any single episode of the disease. Repeated bouts 

of 1nalaria tend to hinder a cl1ild s physical and cogi1itive develop1nent, and may reduce a child's 

attendance and pe1·for1nance at school. FL1rthermore, repeated bot1ts of 1nalaria rnay expose 

individt1als to chronic 1nalnut1·ition and to increased vt1lnerability to other diseases. 

The bttrden of 1nalaria is very higl1 and rising. Sl1ort-ter1n costs alone a1·e likely to result in economic 

losses of several percent of GDP in a single year. Moreover, malaria hinders long-term econo1nic 

growth., so that the btrrden of the disease increases over time as countries are deprived of the rise in 

living standards that they would experience if not for 1nala1·ia. Tl1e1·e are important differences in 

malaria across regions and countries. The patterns and costs of malaria incidence are l1ighly place

specific. No single biological, econo1nic or political reason can be addL1ced for tl1e observed patterns 

and trends in 1nalaria trans1nission. No single intervention. therefore. is appropriate in all conte"\.t . 

Interventions should be adapted to specific local ecological, epide1niological, econo1nic., and social 

conditions. Even the goals of malaria interventions sl1ould be place-speci fie. 

The effects of hu1na11 bel1avior on malaria are similarly place-specific. Anthropogenic cha11ges sL1ch 

as deforestation, road-constructio11 and agricultural develop1nent general 1)1 increase the i11tensit)1 of 

malaria transmission. But tl1e SJJeci fie effects of st1cl1 ecological d istt1rbances are often t1npred ictable, 

due to geograpJ1ical diversity in tl1e biology of tl1e mosqL1itoes tl1at tra11s1nit tl1e di�easc 

Any drug tl1erapy strategy sJ1ould be designed to 111inir11ize tl1e tl1reat of re�i ta11t parac;ites \pec1fic 

strategies, however, m List be tai Jored to tl1e patier1t, tl1e co1111n t1111 t) and tl1e regio11 i11 ,,,111cl1 tl1\!) arc 

employed. The selection of drugs and treat1nent protocols 1nt1st be based 011 reliable cl1n1cal a11d 
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substantially raising the costs of treatment in many cases .. as welJ as the burdens of rnorbidity and 

1nortality. Children and adults needing blood transfusions due to malaria are too often inadvertently 

infected with HIV, hepatitis C virus, and other infectious agents which taint the blood st1pply. 

Furthennore, these analyses have completely neglected the long-run costs. Beyond these l1igh and 

rising short-run costs, 1nalaria impedes economic growth and long-term develop1nent in many ways. 

Malaria 1nay irnpede the flows of t1·ade, foreign investme11t, and commerce, thereby affecting a 

cot1ntry's entire populatio11. Tourists shun regions with high malaria, as do mt1ltinationaJ finns 

cl1oosing the location of ·fo1·eign investments. Also, the econotnic effect of malaria on infected 

i11dividuals 1nay gr·eatly exceed the direct costs of any single episode of tl1e disease. Repeated bouts 

of 1nalaria tend to hinder a child's pl1ysical and cognitive develop1nent, and may redt1ce a cl1ild's 

attendance and performa11ce at school. Furthe,·more, repeated bot1ts of 1nalar·ia may expose 

individuals to chronic 1nal11utrition and to increased vt1lnerability to other diseases. 

The burden of 1nalaria is ve1·y high and rising. Sl1ort-te1·m costs alone are likely to result in economic 

losses of several percent of GDP in a single year. Moreove1·, malaria hinders long-term economic 

growtl1, so that the burden of the disease increases over ti111e as countries are deprived of the rise in 

living standards tl1at they would expe1·ience if not for malaria. Tl1ere are impo11ant differences in 

malaria across regions and countries. Tl1e patterr1s and costs of 1nalaria incidence are l1ighly place

specific. No single biological, econo111ic or political reason can be adduced for the obser\i·ed patterns 

and trends in 1nalaria transmissio11. No �ingle interve11tion. therefore, is appropriate in all conte'\.t 

Interventions should be adapted to specific local ecological. epidemiological, economic. and social 

conditions. Even tl1e goals of malaria interventions sl1ould be place-speci tic. 

The effects of lititiian behavior on 111 al aria are si1n i larly place-spec I fie. Anthropogenic changes c;;ucf1

as deforestation, road-co11strt1ction and agr1cL1ltt1ral developn,ent generally increa<;e the rntensJt) of

inalaria transmission. But 1l1e specific effects of st1ch ecological distt1rba11ces are ofte11 unpredictable.

dtie to geograpliical diversity i11 tl1e biology of tl1e n1o�quitoes tl1at tra11s111it tl1e d1�ea�e.

Any drLtg tl,erapy strategy should be des1g11ed to n1i11in11ze tl1e lf1reat of re51c;tant parn.;;itec;; pec,trc

strategies, however., must be tailored to tl1e patient, tl1e co1nmt1nit) and tl1e region ir1 \\ liicl1 tllC)' ilre

eni loyed. The selection of drtigs and treat1nenl protocols mtist be based 011 rel1nble clinical arid
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epidemiological assessments of efficacy. Therefore, the patterns of incidence of malaria, and the 

costs associated with it, are different in different contexts. No magic buJlet can be applied 

universally. 

2.1.7.2 MALARIA BURDEN IN NIGERIA 

Malaria is a n1ajor cause of 1norbidity and mortality in Nigeria and accounts for 60% of outpatient 

visits and 30% of hospitalizations among childre11 under five years of age. In 2010, the NMIS found 

an overall natio11al malaria prevalence of 42% in children under-five at co1runt1nity level (NPC et al.� 

2012) while in 2013, a cross-sectional study involving 120 health facilities in six states found that on 

average 59% of children presenting with fever at health facilities across the country tested positive 

·for 111alaria t1sing rapid diag11ostic tests (RDTs). The rates varied betvveen states ½1itl1 the 

being 163/o in Lagos state and tJ1e l1ighest, 71% in Kwara state (Mokuolu et al.� 2013). 

It is esti1nated tl1at over 300,000 children die frorn Malaria annt1ally i11 Nigeria (NPC et al., 2012). 

To put this is perspective, mo1·e than 80% of estimated 1nalaria deatl1s in 2012 worldwide occu1·red in 

just 17 countries, with two count1·ies, Nigeria and the De1nocratic RepL1blic of the Congo (DRC) 

together accounting for 40% of the esti111ated global total (WHO, 2013 ). With al1nost three ti1nes the 

population of the DRC it is the,·efore 111ost probable that Nigeria alone contributes 25% to 30% of the 

global 1no11ality burden of malaria. Locally. rnalaria caLrses Lip to 11 % of rnate1·nal 111ortalit1. 25% of 

infant 1nortality, and 203/o of under-five 1nortality. 

2.1.7.3 PROGRESS WIT! I MALARIA CONTROL IN NIGERIA 

While the burden of n1alaria is stil I higl1, significa11t progress l1as been 1nade \\ ith redt1cing r11orbidit\,
• 

and mortality rates since the inception of the Roll Back Malaria ca111paign. Malaria risk as meastired

by prevalance in children aged 2-10 years s110\ved a progressi\e decline bet,, een 2000 and 20 Io

(NMCP et al., 20 J 3) as sl1own in FigL1re 2.0. Tl1ese reduct1011s occL111·ed as a re�trlt of a 111aJor !:>Cale

up of vector conti·ol i,1tervent1ons, treal1nenl ,vitl1 arten1isini11-based co111b1nation tl1e1apies (r\CTs).

public 1,ealtl, educatior1 ca111paigns, 5oc10-econon1ic factors and 1nore. \\'l1iJe the risk. of 111alari,1 is

high in mLich of tl,e country, there are sorne diflerences i11 risk bet,, een regions ,, itl, the t,iglie5t

prevalence > 50% seen in four States: Zamtara, Kebbi. K \\ ara a11d Ost1n \\'l1ile pre, [1 lc11cc 40-50%

seen in 1 o States: So�oto Katsina� Niger, Oyo, E�iti, Ondo, h.ogi� Bent1c, Cross Rivers a11d Ebo11) i.
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epidemiological assessments of efficacy. Therefore, the patterns of incidence of 111alaria, and the 

costs associated with it, are different in different contexts. No magic bullet can be applied 

universally. 

2.1.7.2 MALARIA BURDEN IN NIGERIA 

Malaria is a major· cause of 1norbidity and mortality in Nigeria and accounts for 60% of outpatient 

visits and 303/o of hospitalizations atnong children under five years of age. In 2010, tl1e NMIS found 

an overall natio11al malaria prevalence of 42% in children under-five at co1nmt111ity level (NPC et al., 

2012) while in 2013, a cross-sectional study involving 120 health facilities in six states found that on 

average 593/o of cl1ildren presenting with fever at health facilities across the country tested positive 

for 1nalaria using rapid diag11ostic tests (RDTs). The rates varied benveen states witl1 the lowest 

being 16o/o in Lagos state and tl1e highest, 71% in Kwara state (Mokt1olL1 et al., 2013). 

It is estiinated that over 300,000 children die fro1n Malaria annt1ally in Nigeria (NPC et aJ., 2012). 

To put this is perspective, 111ore tl1a11 80% of esti1nated malaria deatl1s in 2012 worldwide occuri�ed in 

just 17 countries, with two countries, Nigeria and the Democratic Republic of the Congo (DRC) 

togetl1er accounting for 40% of the esti111ated global total (WHO, 20 I 3 ). Witl1 al1nost three times tl1e 

population of the DRC it is therefore most probable that Niger·ia alone contribt1tes 25% to 30% of the 

global inortality burden of malaria. Locally, mala1·ia cat1ses ttp to 11 % of 1naternal mortality, 25% of 

infant tnortality. and 20o/o of under-five 111ortality. 

2.1.7.3 PROGRESS WITH MALARIA CONTROL IN NIGERlA 

While the burden of 1nalaria is sti II high. significant progress J1as been 111ade ,,,itl1 reducing n1orbidrty 

and mortality rates since tl1e inception of the Roll Back Malaria ca111pa1gn. Malaria risk. as measured 

b)' prevalance in children aged 2-l O years s110,ved a ()rogres�ive decline bet,, een 2000 a11d 201 o

(NMCP et al., 2013) as st1own 1n FigL1re 2.0. Tl1ese reduc.tio11s occt1rred as a rest1lt of a 111aJor �cale

up of vector co,,trol interventions, treat1ne11t \,Viti, artemisinin-based co111b1nat1on tl1erapies (AC'l�s)\

ptiblic healtli educatio11 can1pa1g11s. 5ocio-eco11or11ic factor� and 1nore \\ l11le the risk of ,nalaria is

high in inuch of tl,e couiitry, tl1ere are son1e differences 111 risk. bet,veen regions ,,,ith tl1e highest

prevalence > 50o/o seen in fot1r States Zain fara, Kebbi, K ,, ara and Os tin \\ 11 i le pre\ a Je11c,� 40- -0%

seen i,1 1 o States: Sokoto. Katsina, Niger, Oyo, Ekiti, Ondo, Kog1. Bcnt1c Cross River� and [�bo11)'i.
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�I hese d itterences can be attributed to variations in intervention coverage, soci-den1ographic factors,

capacity of the health systems, climate and ecoJogy in the States. 

2.1.7.4 SOCIAL AND ECONOMIC IMPACT OF MALARIA fN NIGERIA

Effects on businesses 

Malaria affects many businesses a11d private sector enterprises through employee absenteeism 

occasioned by their own ill health or that of tl1eir dependants. In addition, companies also experience 

increased healtl1 care spending to mai11tain healtl1 of employees. All these rest1lt in: 

• Decreased productivity

• Loss of co1npany co1npetitiveness

• Bt1si11ess failure and loss of 1·eputation

In a study of businesses in Africa in 20 I I, 72% of co1npanies reported that 1nalaria 11egatively 

affected their bt1siness while 40% reported that tl1is effect was ''serious'' (Roll Back Malaria, 2011 ). 

Social effects 

Cl1ildren and women in rttral areas are at tl1e greatest risk of death or severe debilit)1 from malaria 

and often benefit least from 111alaria prograrnn1es wl1en resources are scarce. Even \Viti, efforts to 

enst1re equity in coverage with prevention 111east1res such as ITN ownership, disadvantaged 

communities have lo\ver access to public health care services. Eacl1 episode of malaria drains the 

household resot1rces - with expe11diture of US$ 12-20 per episode of 1nalaria (Sict1ri et al .. 20 I 3) and 

almost 50o/o of household expendin1re on healtl1 being spe11t on malaria (011,vujek\ve et al., 2000). 

Malaria therefore: 

• 

• 

Worsens hot1sehold poverty in already vt1lnerablc populations 

Increases the risk of 1no1·tality from lack of resot1rces to seek treat111ent 

• Increases burden of expenditure on farnilies \vl1en 111ortal1t) occl11·� - up to one ) ear'

resources may be required to bury a family 111ember. 

Effects on Education 

In the 1990's a study in Nigeria s110\ved tl1at 1nalaria accot1nted for l 5° o of healtli-related

absenteeisin from scliool (Leigl1ton and Foster, 1993). Malaria affcct5 1nental and ph) ·ical

develo tnent in childreJl and ,n liigl1 burden cot1ntries like Nigeria, tip to 60°,,o of cliildren in aITectcd
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co111 1nunities may lace learning i1npairment due to repeated illness and innocuously, fron1 effects of 

severe anaemia. Malaria therefore negatively impacts education and lack of education reduces 

individual competitiveness and keeps affected hot1seholds in an unending cycle of poverty and 

1nalaria. 

Effects on Economic Growtl1 

Fro111 20 J 4, Nigeria beca111e Africa's largest econo111y. The cotrntry also has the largest n1aJaria 

burden, wl1icl1 continttes to datnpen econo1nic gi·owtl1. Malaria is esti111ated to cause US$ 12 billion 

loss in Afi·ica annually (Gall tip and Sachs, 200 I), while the World Econon, ic Fon1m has 

acknowledged tl1at in higl1 bt1rden cot1ntries like Nigeria, 111alaria can impact tl1e gross domestic 

prodt1ct by as mt1ch as a11 esti111ated 5-6% per year (World Econ on, ic Forttm, 2006). 

2.2 PREVENTION 

2.2.1 VECTOR CONTROL - VECTOR CONTROL MEASURES 

Vector control ai111s to decrease contacts bet\iveen l1umans and vectors of human disease. Control of 

mosquitoes 1na)' prevent malaria as \\'ell as several otl1er 111osquito-borne diseases. Elimination of 

1nalaria in an area does not require the eli1ninatio11 of all Anopheles 111osquitoes capable of 

transmitting the disease. In Nortl1 America and Europe., Anopheles mosquitoes capable of 

transmitting 1nalaria are still present., but the parasite l1as been eli1ninated. Socio-economic 

itnprovements (e.g., houses with screened windows, air conditioning) co1nbined \vith vector 

reduction effoiis and effective treatment have led to the elimi11atio11 of 111alaria \VitJ1out tl1e complete 

elimination of the vectors. 

Vector control remains the ,nost ge11eral ly effective n1easure to prevent 111alaria tran�rn isston and

therefore is one of tl1e four basic tecl1111cal ele111ents of the Global l\1alaria Control Strategy. The

principal objective of vector control is tl1e reduction of 1nalaria 1norbidit) and 1nortal1t) b) redtictng

tlie levels of transmission. Vector control metl1ods vary considerably in tl1e1r appl1cabilit)'. cost and

sustainabiJity of tlieir restilts. Tl1e cl101ce of vector control \Vtll depend on tl1e n1agn,ttide of tlie

malaria burden, tlie feasibil 1ty of timely and correct ap1Jlication of tl1e reqtt ired inter\ c11t1ons a11d the

possibility of sustaining the resulting modified epide1niological sitt1ation. WI-IO reco111rnend<; a
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systematic approach to vector control based on evidence and knowledge of the local sitt1ation. This 

approach is called Integrated Vector Manage1nent (IVM). 

2.2. l .1 Integrated Vector Management (IVM) 

Vector control remains the 1nost generally effective measure to prevent 1na)aria trans111 ission and 

tl1erefore is one of the ·foL1r basic technical elements of the Global Malaria Control Strategy. The 

pri11cipal objective of vector· control is the reduction of malaria 111orbidity and mortality by reducing 

the levels of tra11s111ission. Vecto1· control methods vary considerably in their applicability, cost and 

sustainability of their� rest1lts. The choice of vector control will depend on the 111agnitude of the 

malaria burde11, the feasibility of timely and correct application of the required interventions and the 

possibility of st1staining the resulting 1nodified epidemiological sih1atio11. WHO recomn1ends a 

systematic approach to vector control based on evidence and knowledge of tl1e local situation. This 

approach is called Integrated vector manage1nent (IVM). 

View tl1e report of a WHO Study Grot1p on Malaria Vector Control and Personal Protection that 

reviews the current vector control strategies a11d their effectiveness in various operational and eco

epidemiological settings and identified challe11ges for i1nplementation in differe11t l1ealtl1 S) steins. 

Integrated Vector Management is a decision-n1aking process for the manage1nent of vector 

poptilations, so as to redL1ce or interrupt tra11smission of vectot·-borne diseases. Its characteristic 

features inclt1de: 

* Selection of inethods based on Jcnowledge of local vector biology, disease tran�n1iss1on and

morbidity; 

* Utilization of a range of i11terventions, often in combi11ation and S) nergist1cally;

* Collaboration \1/ttJ,,n tJ1e health sector and \Vith ott1er pL1l1lic and private sector tt1at 1n1pact on

vector breeding; 

* Engagement wit]i local conimLtnities and other stak.el1olders;

* A public liealth regulatory and legislative frame,vork;

* Rational use of insecticides:

* Good ,nanagement practices.
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An IVM approach takes into account the available health infrastructure and resources and integrates

all available and effective measures, whether che1nical, biological, or environmental. IVM also

encourages an integrated approach to disease control.

2.2.1.2 In-door Residt1al Sprayit1g (IRS) 

Many malaria vectors are endophilic, resting inside hot1ses after taking a blood 111eal. These 

mosquitoes are particularly susceptible to control tl1rough indoor 1·esidt1al sp1·aying (IRS). As its 

nan1e in1plies, IRS involves coating the walls and otl1er surfaces of a hot1se \Vith a residual 

insecticide. For several 111011tl1s, the insecticide will kill 1nosquitoes and otl1er insects that come i11 

contact witl1 tl1ese st1r·faces. IRS does not directly prevent people fro1n being bitten by mosqt1itoes. 

Ratl1er, it usually kills 1nosquitoes after they have fed, if they co1ne to rest 011 the sprayed surface. 

IRS thus prevents transmissio11 of infection to other persons. To be effective, IRS 1nt1st be applied to 

a ve1·y high proportion of housel1olds in an area (ust1ally >70%). 

IRS witl1 DDT and dieldrin ,vas tl1e pri1nary ,nalaria control method used dL1ring the GlobaJ Malaria 

Eradication Campaign ( 1955-1969). Tl1e ca111paign did 11ot acl1ieve its stated objective btJt it did 

eliminate malaria from several areas and sl1arply redt1ced the bt1rden of 1nalaria disease in others. 

Resistarice to DDT and dieldrin and concern over their e11vi1·011mental i1npact led to the i11trodt1ction 

of other, 111ore ehpensive insecticides. As the eradication campaig11 wore on, tl1e responsibility for 

maintaining it was shifted to ende111ic cot1ntries tl1at were not able to sl1oulder tl1e financial burden. 

The campaign collapsed and in 111any areas, 1nalaria soon rett1med to pre-can1paign le, els. 

As a result of the cost of IRS, the negative publicity due to tl1e failure of the Malaria Eradication

Carnpaign, and environmental concerns about residt1al insecticides, TR 5 progra1ns ,vere largely

disbanded other than ill a fe\v cou11tries w itl1 resot1rces to co11tir1t1e tl1e1n. 1-lo\ve\ er. tlie rccerlt

success of IRS in reducing n,alaria cases in 5ot1tl1 Africa l1y 111ore tl1an 80o/o l1a':> re\ i\ ed intere t in

this malaria prevention tool. It I1as also re1g111ted tl1e debate over \\ l1ether 01 not DDT !:>hottld have a

place in malaria coritrol. Witt1 support from tl1e Global Ft1nd to t1ght \ID�, l"t1bcrc.tilo�i'l a,,d

Malaria as well as the Presideiit's Malaria ln1t1ative, several cot1nt11es ha\1e 1nit1ated IRS progran,s.

many using DDT in tlieir arsenal of insecticides-for tl1e cont, ol of 111alaria.
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Insecticide-treated nets (JTNs) are a form of effective vector control, when coverage rates are high

and a large proportion of human-biting by Jocal vectors takes place after people have gone to sleep. 

It can also be used for personal protection. Their use l1as repeatedly been shown to reduce severe 

disease and mortality due to malaria in endemic regions. I·n co111mt1nity-wide trials in several African 

settings, ITNs l1ave been shown to reduce all-cat1se mo1tality by about 20%. 

l11secticide-treated bed nets (ITNs) are a form of perso11al protection that l1as 1·epeatedly bee11 shown 

to reduce severe disease and 1no1·tality due to 1nalaria in endemic r·egions. In co1n1nunity-wide trials 

in several African settings, lTNs have been shown to reduce all-cause mortality by aboL1l 20%. 

Insecticide-treated bed 11ets (ITNs) are now a major inte1·vention for 1nalaria control. 

Untreated bed nets form a protective barrier around persons using them. Hovvever, 1nosqL1itoes can 

feed on people through the nets, and nets witl1 even a few small l1oles provide little if any, 

protection. The application of a residual insecticide greatly enl1ances tl1e protective efficacy of bed 

nets. The insecticides used for treatment kill 111osqLtitoes and otl1er insects. The insecticides also have 

repellent properties that redLLCe the nu111ber of 111osqL1itoes that enter the l1ouse and atternpt to feed. I11 

addition, if high com1nu11ity coverage is achieved, tl1e nL1mbers and longevity of 111osqt1itoes will be 

redticed. When this happens. all rnembers of the com1nLtnity are protected, regardless of bed net 

ownersl1ip. To achieve strch effects, l1igh co1n1nL1n ity coverage is required, as for indoor residual 

spray. 

There are several types of nets avaiJable. Nets rnay vary by size, material, and or treatn1ent. rvtost

nets are made of polyester but nets are also available in cotton. polyetl1ylene, or polyprop)·lene.

Currently, only pyrethroid insecticides are approved for use on lTNs. Tl1ese in5ectic1de� have ver)

low mammalian toxicity but are l1igl1ly toxjc to insects and l1ave a rap1tl k.noch.-do\, n effect. even at

very low doses. Pyretl,roids f1ave a 11 igl1 residual effect. tlie) do 11ot rapidly break. do\\ n unless

washed or exposed to sunligl1t. 

Previously. nets l,ad to be retreated at intervals of 6-12 montl1s, n1ore frequentl\ if tl,e 11cts ,, ere

wasl1ed. Nets were retreated by si1nply d1ppir1g then, in a ,11ixture ot ,,ater and tnsect1c1de and

allowing them to dry in a sliady place. Tl1e need fo1 freqttent retreat111e11t ,, as a nlUJOr L1,1rrier to fuJ I
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implementation of ITNs in endemic countries. The additional cost of the insecticide and the lack of

understanding of its i1nportance resulted in very low retreatment rates in most African countries.

2.2.1.4 Insecticide-Treated Mosquito Nets

Sleeping under an untreated 1nosqt1ito net provides a physical barrier against mosquitoes - but

mosquitoes can still bite if the1·e is a small hole or tear in tJ1e net or if any part of the body is touching

the net. Treati11g 11ets with a suitable insecticide increases the level of protection: tl1e insecticide kiJJs

or repels 1nosquitoes before they ca11 enter the net or bite the person sleeping t1nde1· the net.

Insecticide treat1nent of 11ets provides personal protection for all those who sleep under· them even 

when coverage is low. High coverage of the population (2:60%, although some studies indicate 50%) 

witl1 insecticide-t1·eated nets (ITNs) can redt1ce the adult mosqt1ito population and may therefore also

protect people who do not t1se ITNs. In Africa, ITNs work well against all 1naJaria vector species if 

used regularly a11d correctly. Distribt1tio11 of t1ntreated nets is not reco1n1nended becat1se wl1en they 

beco1ne torn or l1oled, as they inevitably will. tl1ey offer little or no protection against 1nosquitoes. In

recent years, ITNs have been shown to be very effective in redt1cing malaria mortality and mo1·bidity 

in the chronic phase of complex emergencies. For exarnple, even limited distribution of ITNs has 

redL1ced malaria 1nortality and rnorbidity in Afgl1an refugee catnps: 3 years after receiving free nets. 

65% of reftigees were still using tl1cn1 and acl1ievir1g better tl1an 70% protection against n1alaria 

attacks (Rowland et al., 1997). rhe impact in otl1er reft1gee sitt1ations l1as been mixed� for exarnple

JTNs have been effective in Viet Nam (Cong and Schapira. 1998) bt1t less effecti,,e ir1 refugee ca1npc;

011 the Thai-Myanrnar border (l.Juhe111burger et al .. 1996). Nets var} in size a11d are 111ade fro,n a

variety of fabrics. Long-lasting insecticidal r1ets are preferable i11 co111ple, e111ergencies to avoid the

need for treating ar,d drying nets i11 t}1e field. a11d for regular re-treatment. If long-lasting 11et� are not

available, insecticide treatinent of conve11tional I TNs 1n tl1e prese11ce of the recipients 1s preferable to

distribution of pretreated nets, because of problems 1n e11st1r1ng the use of good-qL1ality insecticide

products and proper dosing of IJretreated nets Moreover, if tl1e presence of in�ecticrde 15 not

a . . t of pretreated nets as 1s often the case� they are less I ik.ely to seeh. re-treattnenl pparent to rec1p1en s 

Of th . 1 F
. lly experience indicates tl1at organ1Lations tl1at di�tribute pretreated ,1et� oftc,,e1r nets ater. 111a � , 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



of the recipients was essential to stimulate appropriate use and later re-treatment. The easiest metl1od

for treating nets on the spot involves sirnple plastic bags, each large enough to contain a net plus the

appropriate volume of water. Treatment consists of adding 500 1nl (for a synthetic net) or 2 litres (for 

a cotton net) of water to a bag, plus a dose of insecticide, mixing tl1oroughly, introducing the net and 

making a knot in the bag. Users are tl1e11 asked to soak the net in the solution contained in the bag 

and to dry it once they are back l1ome or in their shelters. This method is simple, limits qt1eui11g, and 

takes little time for either users or dippers - altl1ougl1 subsequent disposal of bags may be 

proble1natic. The qt1antities of insecticide needed per treated net ar·e listed in Table 2.1 sJ1own below: 

Table 2.1: Recomrnended insecticides for treatment of mosquito nets 

Insecticide Formulation Dose for one 11et (any size) 

Deltamethrin 25%WT 1 tablet 

Lambda-cyhalothrin 2.5%CS 1 Ornl 

Alpha-cypermeth1·in IO¾SC 6ml 

Cytlt1thrin 5%EW 15o/o 

Etofenprox 10%EW 30ml 

Per1nethrin I Oo/oEC 75ml 

• . 
, I 

*So1,rce. Jf'l-10(2003) J11s1,ji,ctio11s for tre{1/111e111 & l se of /111� Ge11evn. 11 orldd f/ec,!t/1 ?1·gn1�1sat1011 (Jf HO CDS RB \I 200] ./I).

*EC=er,,z,lsifiab/e co,,ce,,trate �'>C S/l!,J7e11.\1011 c:once111rate ( .<:; 1111c1·oe11cc1ps11!{1tecl Ell -01/-111-11 are,· e11111lfi1011

Depending on the persistence of the insecticide t1sed� the frequency of net washi11g. and the

seasonality of malaria transrn issior1. IThs normally 11eed to be re-treated ever) 6 12 111ontl1s Tl1e

aniount of insecticide needed to treat enougl1 r1ets for a fa1nily is less tl1a11 tl1e a1noL1nt reqt1ired to

spray tlie walls and ceiling of a hot1se. Net treatinent tl1us costs less tl1an l1ot1se spra) ing - btit the

cost of providing nets 111ay be J1igl1er than tl1e cost of t\VO or tl1ree rot1nd� of IR . Long-lasting

· .. d t d ts (LLINL) are increasi11gly a,,ailable. rfhese are factor)'-treated rnosqL1ito nets1nsect1c1 e-trea e ne J 

th d tal·11 their biologicaJ activil)' for a r11ini111L1111 nurnber of sta11dard \\1 HO \\asJ1e� at are expecte to re 

Perl.od of t·1111e u,,der 11eld conditior1s Current!)', an LL[N ,vould be e,pected toa11d a mini1nt1111 

t . b. 1 . 1 . ·ry '"or al least ?Q standard \\'I LO \\ asl1es Linder laboratol} condttio,1s and 3re a1n 10 og1ca act1v1 11 -

Linder field cor1ditions Tl1is makes tl1e1n ,er\' attracti\c for ll'>e inyears of 1·econ11nended use 
• J 

• • 
- ..... --- .,. ····· � .............. _ .. - - I • . . . . ' 
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for treating nets on the spot involves simple plastic bags, each large enough to contain a net plus the

appropriate volume of water. Treatment consists of adding 500 ml (for a synthetic net) or 2 litres (for

a cotton net) of water to a bag, plus a dose of insecticide, 1nixing thoroughly introducing the net and

1naking a knot i11 the bag. Users are then asked to soak the net in the solutjon contained in the bag

and to dry it 011ce they are back hon1e or in their shelters. This method is simple, limits queuing, and

tal<es little ti111e for either users or dippers - althougl1 subseqt1ent disposal of bags may be

proble1natic. The quantities of insecticide needed per treated net a1·e I isted in Table 2.1 shown below:

Table 2.1: Reco1nmended insecticides for treatment of mosquito nets

Insecticide Formulation Dose for one net (any size) 

Delta1netl11·in 253/oWT 1 tablet 

Lan1bda-cyhalothrin 2.5%CS 101111 

Alpha-cypennethrin 10%SC 6ml 

CyflL1thrin 5%EW 15% 

Etofenprox 10%EW 30111 l 

Per1nethrin IO¾EC 751111 

*Soi,,·ce Jt'H0(2003). J11strfi1ct1011sfor 11·ec11111e11t & Use o
f 

/111s Ge11eva 1$'orldd Hea/1/1 01·ga11tsa11on (Jf'HQlCDS RBlf 2002 -II), 

* EC=en111/s i.fiable co,1centrate. SC= sus1;e1is 1011 co11ce11t1·t1te. CS= nr icroe11capsulated. E 1 I' -=01/-i11-lt ater e11111/sio11

Depending on the persistence of tl1e ir1secticide L1sed, the freqL1ency of net \vasl1ing. and the 

seasonality of malaria transn1ission, ITNs no11nally need to be re-treated every 6-12 1nonths. The

amount of insecticide needed to treat enoL1gl1 nets for a fainily is less tl1an the amot1nt required to

spray the walls and ceiling of a house. Net treat1nent thus costs less tl1an hotJ e spra) ing - but the

cost of providing nets 1na)' be l1igher tl1an the cost of t\iVO or tl1ree roL111d ot' TR Long-la5ting

insecticide-treated nets (LLJNs) are i11creas111gJy available. These are factof) -treated 111osquito net

that are expected to retain tlieir biological activity for a 1ni11imL1111 r1u1nber of standard \,\1 HO \\,ashes

and . . e ·od of tiine under field conditions. Ct1rrently, an LLIN \VOL1ld be expected toa m 1111 n1 t1 m p r 1 

ret · b" 1 . 1 1- ·ty 1-:-or at )east ?0 standard WI IO \vasl1es Linder laborator) co11dition� aiid 3a1n 10 og1ca ac 1v1 -

years of recom,nended t1se tinder field conditions. This ,nah.es tl1e1n vef) attracti, e for use in

eme . . d p"ite tlieir higl1er cost con1pared \\'ill1 con,,entional 11ets. 1"'
11e onl\ LL r �rgency s1tuat1ons es · 
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currently recommended by WHO for malaria prevention and control are 01)1Set Net® and

PermaNet® 2.0; in December 2003 PennaNet® 2.0 received an interim recommendation requiring 

further large-scale field studies to confi1·1n long-lasting efficacy for prevention and control of malaria 

a11d otl1er vector-borne diseases in different settings. The wash resistance of PermaNet® 2.0 over 20

washes was rece11tly demonstrated in an Afghan refugee camp (Graha111 et al., 2005). LLINs made of 

polyethyle11e are stronge1· and n1ore durable. InstitL1tionaI bt1yers should follow the WHO 2001

gt1idelines Specifications for netting r11aterials. Nets can be t1sed indoors or ot1tdoors. I11doors, they 

can be st1spe11ded fro1n walls or ceilings using string or guy ropes. Outdoors, nets can be supported 

on poles; rot111ded poles sl1ot1ld be t1sed to avoid damaging the netting and care is needed to hold 

tl1em firmly in position (Rozendaal, 1997). Before nets are distribt1ted, it is i1npo1iant to find out 

about sleeping p111ctices and consult the population on how nets can best be suspended or supported. 

Distribution of nets 111ust be accompanied by infor1nation and, if necessary, materials to enable 

people to use the111 correctly (WHO� 2005). Pictorial leaflets about treated nets should also 

emphasize tl1e i1nportance of not washing nets, of keepi11g them out of' sunlight and rain, and on the 

need for timely re-treatment. 

Because of the behavioL1ral change needed to make ITN interventions a success, commL1nity 

distribution of treated nets in acL1te e1nergencies is an option only if the target commt1nity is alread}' 

in the habit of using nets. Where corn1nunity vector control interventions (IRS) are already ongoing .. 

community ITN distribution in acute crises is unnecessary. DistribL1tion of ITNs shot1ld initially 

target high-priority vulnerable grot1ps who are biologically at increased risk of severe disease and

who thtis benefit most from the personal protection effect. Tl1e qt1ality and lil-..el) effectiveness of the

intervention sl,ould be assessed by 1no11itoring at the time of distribt1tion and I 111011th and 6 months

later (to determine appropriate t1se and rete11t1011), using tl1e Jollo,ving indicators: a) Coverage =

number of ITNs distributed/target population size (%) b) Util 1zat1on rate = nL1mber of people uc:;ing

ITNs/number of people given JTNs (%). c) Rete11tion rate = 11t1111ber of people retaining

ITNs/nu,nber of people originally given ITNs (010). d) Deterioration rate - a\erage nt1mber of holes

per ITN. Even nets with some l1oles can be protective against 111osquitoes af the) arc Lrcatcd \\'itJ1

pyrethroid insecticide _ tliis is one of the pt1rposes of the 1nsect1cide treatment Kno,,,i,ig tlie
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currently, recommended by WHO for malaria prevention and control are Olyset Net® and

PermaNet® 2.0; in December 2003 PermaNet® 2.0 received an interim recommendation requiring

further large-scale field studies to confi1·1n long-lasting efficacy for prevention and control of malaria

and other vector-borne diseases in different settings. The wash resistance of PennaNet® 2.0 over 20

wasl1es was recently de1nonstrated in an Afghan refugee camp (Graha1n et al., 2005). LLfNs made of

polyethylene are stro11ge1· and more durable. Institutional bL1yers should follo\v the WHO 200 J

g11idelines Specifications for netting n1aterials. Nets can be t1sed indoors or outdoors. Indoors, they 

ca11 be st1spended from walls or ceilings using string or guy ropes. Outdoors, nets can be supported 

on poles; rot1nded poles sl1ot1ld be t1sed to avoid damaging the netting and care is needed to hold

tl1em fir1nly in position (Rozendaal, 1997). Before nets are distribtLted, it is important to find ot1t 

abot1t sleeping practices and consult the population on how nets can best be suspended or supported. 

Distribution of nets must be accompanied by infor111ation and, if necessary, materials to enable 

people to use the1n con·ectly (WHO, 2005). Pictorial leaflets abottt treated nets shot1ld also 

e1npl1asize the i1nportance of not wasl1ing nets, of keeping the111 out of� sunlight and rain, and on tl1e 

need for timely re-treat1nent. 

Because of the behavioural change needed to make ITN interventions a success, community 

distribution of treated nets in acute emergencies is an option only if the target community is already 

in the l1abit of using nets. Wl1ere com1nunity vector control i11terventions (IRS) are al read)' ongoing ..

community JTN distribt1tion in acute crises is t111necessary. DistribLttion of ITNs shotild initially 

target high-priority vulnerable groups wl10 are biologically at increased risk of severe disease and

who thus benefit most fro1n tl1e persor1al protection effect. 'fhe qt1ality a11d l1kel) efTect1veness of the

intervention should be assessed by 111onitoring at the ti111e of distribt1tio11 and 1 111011th and 6 months

later (to determine appropriate use a11d retent1011), using tl1e follo\vi11g indicators a) Coverage =

number of ITNs distributed/target population size (o/o). b) Utilization rate = nL1mber of people Ltsirig

ITNs/iiumber of people give11 ITNs (0/4). c) Retention rate = number of people retaii,ing

ITNs/nttmber of people originally given ITNs (o/o). d) Deterioration rate = average nt1mber of holes

per JTN. Even nets with 501ne l1oles can be protective against 1nosquitoes if the)' are treated ,vitt1

P th .d . t·c·ide ti, is is one of tl1e pt1rposes of tl1e insecticide trean11ent 1"110,\ i11g tlicyre ro1 1nsec 1 -
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deteriorat1on rate al lows further purchases of ITNs to replace grossly damaged nets to be planned.

Insecticide-treated blankets and plastic sheeting are the most promising tools but have not yet passed

WHOPES evaluation. These 1nethods - and others that have been shovvn to be appropriate for

co1nplex e1nergencies in certain settings (mainly Asia) but whose application in other parts of tl1e

world would require local operational research. Otl1er insecticide-treated materials lnsecticide

treated nets may not be appropriate in complex eme1·gency situations where people have no tradition

of net use, shelter is very basic, or obtaining sttfficient supplies of nets takes a long time or is too

costly. In such situations, insecticide treat1ne11t of other 1naterials - tents, blankets, sheets, clothing 

and ct1rtai11s - may be 1no1·e acceptable and more feasible. Pyrethroid treatment of these rnaterials has 

been tried in a range of setti11gs, in particL1lar among Afghan reftigees and 1no1·e recently in Kenya 

(Macintyre et al., 2003 ). l11secticide - treated blankets and plastic sheeting are the most pro1nising but 

have not yet passed required WHOPES evalt1ation. 

Insecticide-treated plastic sl1eeting (ITPS) 

Research is under \vay to determi11e the effectiveness of insecticide treatment of the p]astic sheeting 

that is increasingly being provided as sl1elter in e111ergencies in Africa (Allan, 2001 ). Tl1e la1ni11ated 

polyeth) lene tarpaulin is i1npregnated with deltametl1rin during ma11ufach1re and the insecticide 

migrates slowly to the surf,1ce to replace that which is lost. Entomological trials in refugee ca1nps in 

Pakistan shO\\'ed tl1at the insecticide is present for at least a year and kills 1nosqt1itoes tl1at corne into 

contact \Vith it (Graham et al., 2002a). The ,node of action of· JTPS (approx. size: 4 1n x 5 n1) wot1ld

be comparable to indoor residual spraying, witl1 a poter1tial com111unity protecti\ e ef'tect at high

coverage but no personal protection effect Results fro1n an initial field trial in ien·a Leone into the

effectiveness of' ITPS against 1nalaria are ct1rrently being a11al)zed by tl1e Centre for International

Einergency, Disaster and Refugee Stt1dies/Jol111s l lopl(i11s University. Tl,e potential of ITP 1s li1'.el) 

to depend on local vector resistance pattern5 and tl1e ratio of ITPS to otl1er 111osqt1tto resting sites in a

given situation. Evidei,ce froin other cot1ntries a11d 111odes of use (e g. as roofing, \\all, and tent) i

still needed. In situations where commerc1ally available ITPS 1s being tised, the dttralion or

effi t
. . 

t alaria and safet) under field conditions sl1ot1ld be 1nonitored ancl reported toec 1veness aga1ns 111 · � 

bu
.
id h 

.
d base Blan"-ets top sheets and clotl11ng Pennethr1n treat1nent of top slieets 

1 up t e ev1 ence . ' , .. , 
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blankets and chaddars (the veil or wrap worn by many Muslitn women) has been tried among

Afghan refugees. 

Compared with a placebo, insecticide treatn1ent was shown to provide 62% protection against

falcipar·um malaria and 46% protection against vivax malaria (Rowland et al., 1999). A trial in

KabLtl, Afghanistan, showed that treated bedding provided. a level of pr·otection against cutaneous

leish1naniasis (a disease that is transmitted by sand flies) equivalent to that provided by treated nets

(Reyburn et al., 2000). Permethrin is the preferred insecticide because of its low toxicity, at a target

dose of 0.5-1 g/tn2 (Graha,n et al., 2002b ). Tl1e good personal protection afforded by insecticide

treated blankets is dt1e mostly to the repellent effect of tl1e per·methrin. Effectiveness is coin parable 

to, but shorter-lived than, tl1at of ITNs. Treated blankets, top sheets and chaddars could play an 

i111portant role in 1nalaria prevention in emergencies because they are easily available - blankets are 

often included as a standa1·d ite1n in emergency relief kits, and top sheets and chaddars are widely 

used in s01ne cultures - and because tl1ey ca11 be used regardless of whether people sleep indoors or 

outdoors and of the t)'pe of shelter. In addition, providing protection by treating these materials is 

cheaper than providing protection with treated nets, since the only cost i11volved is that of tl1e 

insecticide. Tl1e duration of effectiveness of pretreated blanJ<ets ( either stockpiled or in field use) still 

needs to be evaluated. Furtl1er research is also reqt1ired to find out wl1ether treated blankets can

provide protection against malaria in endemic conditions in Africa: a recent study of per1netl1rin

treated sheets ainong Kenyan nomads indicates a protective effect (Maci11t)re et al., 2003)

Insecticide-Treated Curti1ins 

In areas where mosquitoes bite early in the evening, before people go to �leep under nets, u e of

· t' 'd t t d rta"ins over openings st1ch as windO\VS, doors and eave gaps ma) provide sonie1nsec 1c1 e- ·rea e cu 

. 
T d rt ·ns can be very cl1eap if sl1elters or houses have a li111ited nt1mber ofprotection. reate cu a1 

. 
h b shown to 1,ave an impact in some settings, for e"ample in \vest Africaopenings. They ave een 

(H b 99) d Afigl1anistan \vl1ere people have been encot1raged to Ltse treated 11etsa luetzel et al., 19 an 1n 

as curtains when they inove i11doors after tt,e sun1111er.
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Long-Lasting 1nsecticide-t1·eated Nets (LLINs) 

A nutnber of new long-lasting insecticidal products are expected to reach the market in the near

future. Long-lasting formulations that cot1ld be used to treat conventional nets in the fie)d 111ay be

particula1·ly useful in emerge11cies, helping to overcome the cL1rrent deJays in supply of long-lasting 

insecticidal nets 01· 1nay be t1sed to itnprove co11ventio11al nets tl1at l1ave already been distributed. It

will be importa11t to use products that confonn to WHOPES specifications for safety, efficacy and 

operational acceptability. Insecticide zooprophylaxis Insecticide zooprophylaxjs could be used in 

settings ,vhere vectors bite dornestic anitnals as \¥ell as ht1mans, for example jn south and south-west 

Asia \Vhere A. culicifacies and A. stephensi feed on cattle 90% of the time and humans 10% of the 

time. Rather than being applied to hot1ses, tl1e insecticide - usLtally delta1nethrin - is applied to the 

hair and skin of domestic livestock_ such as cattle, goats and sheep, tising a sponge or animal dip. 

Mosquitoes pick. up a lethal dose of insecticide wl1en they attempt to feed on a ··treated ... animal. 

Trials of this method in Afghan refugee camps have shown its effect on malaria to be comparable to 

that of IR but at 20o/o of the cost. 5ince less insecticide is required (RO\\ land et al.� 1001 ). Although 

still at the development stage. insecticide zoopropl1yla'\is has been \Vid�I) u�ed 1n Afghan refugee 

senlements 1n Pakistan. I-Io,, C\ er. it ,,,i 11 not ,vor� again�t antl1ropopl1 i I 1c , ec. tor<, Sltch a� .-\. ga111b1ac 

in Africa. 

More recentt,,. several companies ha,'e de,,eloped long-l,1sting in ecticide-trcatcd nets (LLl'J�) that
., 

retain lethal concentrations of insecticide tor at least 3 } enr . The \\ 110 Pesticide E, aluacion

Scheme has recommended fi\ e ot- these LLI s for t1se in the pre, e11tion ot r11alaria.

testing these and other LLI in Atla11ta and Ken} a. 

1 l1e \\ I-IO Pesticide E, aluation Sct1erne reco1111ner1ds tt1ese l ... LI

2. Interceptor el (BA F)

3. J l ontrol) al�o mar et."'"'
'etf'rotect (Intelligent n e

4. 0l)rSt"l l 'el ( lJmitomo t1emical)

5. Perina 'et (\1 e tcrgaard-Ftntld 11>

,I, .. • 

I 

•

• 
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Long-Lasting Insecticide-treated Nets (LLINs) 

A nu111ber of new long-lasting insecticidal products are expected to reach the market in the near

future. Long-lasting fonnulations that could be used to treat conventional nets in tl1e field may be 

particula1·ly useful in emergencies, l1elping to overco1ne the current delays in supply of long-lasting 

insecticidal nets, or may be used to i1nprove conventional nets that have already been distributed. lt

will be itnportant to t1se products that conform to WHOPES specifications for safety, efficacy and

operational acceptability. Insecticide zoopropJ1ylaxis Insecticide zooprophylaxis could be used in 

settings where vectors bite domestic ani1nals as well as hu1nans, for example in sot1th and south-west 

Asia where A. culicifacies and A. stephensi feed on cattle 90% of the time and humans 10% of t11e 

time. Ratl1er than being applied to hot1ses, the insecticide - ust1ally delta1nethrin - is applied to tl1e 

hair and skin of domestic livestock, such as cattle, goats and sl1eep t1sing a sponge 01· animal dip.

Mosquitoes pick up a lethal dose of insecticide wl1en they attempt to feed on a "'treated'' animal. 

Trials of this method in Afghan refugee camps l1ave show11 its effect on malaria to be comparable to 

that of IRS but at 20o/o of the cost. since less insecticide is required (Rowland et al., 2001 ). Although 

still at the develop1nent stage. insecticide zoopropl1ylaxis has been ,videly used in Afghan refugee 

settlements u1 Pakistar1. However. it will not work against anthropopl1ilic vectors such as A. gambiae 

in Africa. 

More recently, several co1npanies l1ave developed long-lasting insecticide-treated nets (LLINs) that

retain lethal concentrations of insecticide for at least 3 years. Tl1e WHO Pesticide Eva1t1ation

Scheine has recommended five of these LLfNs tor Ltse in tl1e preve11tio11 of n1alaria. CDC is cL1rrently

testing these and other LLfNs in Atlanta and I<enya. 

The WHO Pesticide Evaluation Scheme recom1nends tl1ese LLINs: 

I. DuraNet (Clarke MosqLiito Control)

2. Interceptor Net (BAST·)

N P (l t 11. nt Insect Control) (also rnarketed a5 ICON Life ( )'ngenta)
3. et rotect n e ige 

4. Olyset Net (St11nttomo Ct,emical)

5. PermaNet (Vestergaard-Frao<lseii)

• • ._,..,, ,..lc:n ,,c; 3 lTNs as 011e of !:>everal precat1tions against n1alaria.
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A number of new long-lasting insecticidal products are expected to reach the market in the near

future. Long-lasting formulations that could be used to treat conventional nets in the field may be

particular'ly useful in e1nergencies, helping to overcome the current delays in supply of long-lasting 

insecticidal nets, or may be used to i1nprove conventional nets that have already been distribt1ted. It 

will be irnpo1ta11t to use products that conform to WHOPES specifications for safety efficacy and 

operational acceptability. Insecticide zooprophylaxis Insecticide zooprophylaxis could be used in 

settings whe1·e vectors bite do1nestic a11imals as well as humans, for example in sot1th and s0L1th-west 

Asia where A. CLtlicifacies and A. stephe11si feed on cattle 90% of the ti1ne and hu1na11s I 0% of tl1e 

ti1ne. Rather tl1an bei11g applied to houses, the insecticide - usL1ally delta111ethrin - is applied to the 

hair and skin of domestic livestock, sucl1 as cattle, goats and sheep, tising a sponge 01· anin1al dip. 

Mosquitoes picl( up a lethal dose of insecticide when they atte111pt to feed on a "'treated'� a11imaJ. 

Trials of this method in Afghan refugee ca111ps have show11 its effect on maJaria to be coin parable to 

tl1at of IRS bttt at 203/o of the cost, since less insecticide is reqt1ired (Rowland et al., 2001 ). Although 

still at the develop111ent stage, insecticide zoopropl1ylaxis has been widely used in Afghan refugee 

settle1nents in Pakistan. HO\\ever, it will not work against antl1ropophilic vectors sucl1 as A. gambiae 

in Africa. 

More recently, several co111panies have developed long-lasting insecticide-treated nets (LLINs) that 

retain lethal concentrations of insecticide for at least 3 years. Tl1e WHO Pesticide Evaluation 

Scheme has recommended five of these LLINs for LJSe in tl1e prevention of 1nalaria. CDC i CLtrrently 

testing these and other LLINs i11 Atla11ta and Kenya

The WHO Pesticide Evaluation Scheme reco1n1nends these LLTNs:

1. DuraNet (Clarke Mosquito Control)

2. interceptor Net (BASf)

3. NetProtect (Intelligent lnsect Control) (also rnarketed as ICON Life (Syngenta)

4. Olyset Net (Sumiton10 Clien1ical)

S. Per1naNet (Vestergaard-Frand5en)

T l . . 
k may also use JTNs as one of !leveral precat1tions aga1n<;t malaria.rave ers to malar1a-r1s areas 
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/-\ 11u.11lu�1 u1 11'-'"" 1v1 J!:,-1a;:)l111� 111��l;t 1c1aa1 proaL1cts are expected to reacn tne marKet 1n tne near 

future. Long-lasting fo1·1nulations that could be used to treat conventional nets in the field may be 

particularly useful in emergencies, helping to overcome the current delays in st1pply of long-lasting 

insecticidal nets, or 1nay be used to improve conventional nets that l1ave already been distributed. It 

will be i1nportant to t1se prodt1cts tl1at confor1n to WHOPES specifications for safety, efficacy and 

operational acceptability. Insecticide zooprophylaxis I11secticide zooprophylaxis could be used in

settings wl1e1·e vecto1·s bite do1nestic animals as well as humans, fo1· exa1nple in sot1th and south-west 

Asia where A. culicifacies and A. stephensi feed on cattle 90% of tl1e time and l1t11nans 10% of tl1e 

titne. Rather tl1a11 bei11g applied to hot1ses, the i11secticide - ust1ally deltarnethrin - is applied to the 

l1air and skin of do111estic livestock, such as cattle, goats and sl1eep, using a spo11ge or animal dip. 

Mosquitoes pick up a letl1al dose of insecticide when they attempt to ·feed on a -�treated�' animal. 

Trials of this method in Afghan refL1gee camps have sho,vn its effect on malaria to be comparabJe to 

that of IRS bt1t at 20% of the cost, since less insecticide is reqt1ired (Ro\.vland et al., 2001 ). Although 

still at the develop1nent stage, insecticide zoopropl1yla�is has been widely used in Afghan refugee 

settlements in Pakistan. However it will not work against antl1ropophilic vectors such as A. gambiae 

in Africa. 

More recently, several companies have developed long-lasting insecticide-treated nets (LLINs) tl1at 

retain lethal concentrations of insecticide for at least 3 yea1·s. The Wl-10 Pesticide Evaluation 

Scheme has recoinmended five of tl1ese LLINs for t1se in tt1e prevention of inalaria CDC is ct1rrentl}' 

testing these and other LLINs in Atlanta and Kenya. 

The WHO Pesticide Evaluation Scl1erne reco1n1nends tl1ese LLINs: 

1. Dt1raNet (Clarke Mosquito Co11trol)

2. Interceptor Net (BASF)

3. NetProtect (Intelligent Insect Control) (also 111ark.eted as ICON Life (S) ngenta)

4. Olyset Net (Surnitomo Chemical)

5. PerrnaNet (Vestergaard-Fra11dsen)

Tr I ) . . 
k 5 11,ay also t1se JTNs as or1e of several precat1tions against 111nlar1aave ers to 1na ar1a-r1s ,, area 
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2.2.2 COMMONLY USED STRATEGIES IN HOMES

HotTie-use products include coils, insecticide aerosols, 1nosquito repellents and vaporizing 1nats. Like

treated curtains, these products may be of some use in areas where mosquitoes bite early in the

evening. However, vaporizing 1nats reqt1ire electricity, whicl1 is t1nJikely to be available in n1ost

resettlement sites or ca111ps. These methods are needed every evening and 1nay therefore be too

costly, althougl1 social marketing of mosquito repellents in Afgl1anistan did have reasonable st1ccess

and indicated protection against malaria (Rowland et al., 2004a). r n acute ernergencies repellents

may l1ave logistic advantages ( e.g. less bt1lk) over other metl1ods, and a recent t1·ial in an A fgl1a11 

refugee catnp demonst1·ated up to 50o/o protective efficacy against falciparum malar·ia (Rowland et 

al., 2004b ). Repellents rnay p1·ovide a good temporary solution pi·ovided that recipients are 

disciplined aboL1t applying the1n. 

2.2.3 IMPLICATION OF MALARIA CONTROL STRATEGIES TO MDGS 

The pri111ary focus of the first and the sixth co1nponents of the millennit1rn developinent goals 

(MDGs), adopted by tl1e United Nations in 2000, is to solve tl1e problen1s associated with diseases 

and poverty respectively. The first itern of the MDGs ai111s to halt a11d afterwards begins to reverse 

the incidence of 1nalaria and other 111ajor diseases by 2015. Also, the sixth of tl1e listed objectives of 

the MDGs is to redt1ce to half. behveen 1990 and 2015, tl1e proportion of people belO\\ absolute 

poverty level. Ever since tl1e millennium develop1nent goals vvere set and global!) adopted in 

principle and supported \Vitl1 huge hu111an and financial com111itments. only few of the rnalaria

endeinic countries could claim tl1at varioL1s initiated strategies to con1bat a disease tl1at has bedevilled

Africa for more than 40 years since independence have had significa11t impact in rolling bach. the

disease. Despite various declaratio11s by African goverr11ne11ts i11 tl1e 1990s and co111ple111entary effort

promised in the main content of'the Roll back Malaria Declaration 111 AbttJa in 2000, 111alar1a rernain

a inajor health challerige About 107 cot1ntries and territories i11vol,1i11g about 3 2 billion people are

still at risk of malaria attack. as at 2004 (World I lea Ith Organ1satio11 [\\ HO], 2005). Pre�ent est1111ate\

I d 350 500 million clinical disease episode5 occt1r annt1all) (Ba,, al1 and B1r1ka,st1ggest t 1at arot1n -

200S). Around 60o/o of clinical cases and over 80% of tl1e deatl1s due to 111alaria oc<.tir iri fr ,ca soutli

oft Sr h r:::e Al::ih .2005). 
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The above has serious implication for economic growth and welfare. Malaria is responsible for an 

estimated average annual reduction of 1.3% in 2 econon1ic growth for those countries with the

highest burden, Niger·ia inclt1sive. The seemingly intractable trend of this ancient scourge has 

compou11ded tl1e national and housel1old poverty due to intensive Joss of prodt1ctive ti,ne to attack 

and death. A cause for wort)' at the mo1ne11t is tJ1e growing resistance of the disease to cheap fi,·st 

line drugs and tl1e need for tl1e rnore expensive ACT combination therapy. Given that rnalaria is 

endemic tl1rot1gl1out Nigeria, and that more tJ1an half the country's popt1lation are Iivi11g belo\iv 

poverty I ine. Malaria incidence ,nay increase significantly in Nigeria because many 1nay not be able 

to afford the newly introduced drugs dt1e to poverty. The above will no doubt constrain the ability of 

the count1·y to achieve tl1e target set ot1t in tl1e NEEDS and the MDGs. 

For the affected individt1als, the conseqt1ences include e1notional distress cat1sed by ill11ess and 

s01neti1nes death. Associated with this is the critical need to care for those infected and to find ways 

of replacing their contribt1tions to the hot1sehold and tl1e co1n1nunity. A decrease of labour 

productivity resulting in loss of i11co1ne, reduction of savi11gs, and food, reduced support for the 

elderly; death of adult chi ldre11, and tl1e growing burden of orphanage is left to tl1e fa111 ily and 

conce1·11ed friends which finally trickle do,vn to tl1e 11ational econon1y. Tl1is translates into substantial 

direct, indirect, intangible costs, and Ii fe time loss of earni11gs, al I of whicl1 determine po, erty arid 

welfare status of the household5 and finally the eco1101ny at large. 

2.3 MALARIA CONTROL 

2.3.1 World Health Organization (Wl-10) 5trategies to tackle ivlalaria 

The World Health Organization's target, a11d tl1at of the Roll Back. ivlalaria Partnership, is to cut

malaria by J,alf by 201 o, with the goal ot reacl1i11g tl1e MDG target by 2015.

Tl,e World 1-lealth Orgariization L1rges fot1r 111a111 strategies to tac,l(le Jvtalar1a.

1 P 
. 

ti gh protection against rnosqLrito bites. revent1on, 1rou 

2. Rapid treatment w1tl1 effective anti-n1alar1al rnedicines

. � tect pregnant \Vomen and )OU11g children3. A special e11ort to pro 

. -d · by detecting the1n a11d acting S\\. i fll) to stop tl1e1114. Pre-empting ep1 em1cs 
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In KwaZtilu Natal, South Africa, cases of malaria plummeted by a remru·kable 90% bet,veen 2000

and 2004. This was due to a combination of political commitment, health education in schools and

on the radio, ii1volve111ent of traditional leaders, community grot1ps, NGOs and indt1stry and a

government-led programme of indoor spraying with insecticides. The lesson is that success is

possible with the right strategy and political will.

2.3.2 Malaria Co11t1·ol in Nige1·ia

Malaria is tl1e comtnonest cause of hospital attendance in all age groups in all parts of Nigeria. lt is

also one of the four co1n1nonest causes of childhood mortality in the country, the otl1er three being

act1te respirato1y infection (pneuinonia), diarrhoea and measles. It is estin1ated tl1at 50% of the

population has at least one episode of' malaria each year while cl1ildren Linder 5 l1ave on the average

of 2 - 4 attacks in a year. Malaria has severe negative effects on maternal I1ealth and birth outco1nes.

It causes maternal anaemia� increases n1iscarriage and low birth weigl1t. 

Plas1nodiu1n (P) falciparum is the 1nost predo111inant parasite specie accounting for aboL1t 98% of 

malaria cases in the country. P. inalariae t1sually occt1rs as a ,nixed infection with P. faJciparu1n. 

Anopheles gambiae is the rnain vector of n1alaria in Nigeria, but An. FLrnestL1s and An.arabie11sis are 

commonly encountered. An. Melas is found in the coastal areas. 

While Malaria remains a major public health and developn1ent challenge in Nigeria, its control will 

need to be addressed. not as a separate, vertical, disease-specific intervention, but as part of a health

systems strengtt1ening effort to provide holistic services in all facets of care, an as part of a larger

community-development effort. Tl1e Nigerian Governn1ent is deten11ined to accelerate and intensify

efforts on inaJaria control during tlie next 5-year pla11ning cycle. Tl1e 1nalaria control plan builds on

the National Malaria Strategic Plan (NMSP) for Malaria Control that,, ,1s developed b) the National

M I 
. · partnersJ1ip � 1tl1 tl1e RBM Pa1·t11ers, State5 · � 1in1str1es of f-lealth anda aria Control Prograrnme 1n 

bl 
· I scale-tip ot� key preve11tive a11d curative ir1terventions.other Stakeholders to ena e nationa 

. . dd ational 1,ealtl1 a11d developrne11t prioritie5, 1nclud1ng the RollTl11s malaria strategic plan a resses n 

d I M·tlennttini Developn1ent Goals (MDGs). Tl,e rnalaria control
Back Malaria (RBM) Goals an tie 1 

. d strab)e perfor111ance results, i11cluding rnalaria-specificstrategy contained l1erein includes emon 

. - ·• •• __ . -- _,.., � 1 itv''. The strategic plan provides a n1onitoring arid evnlt1ation
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• 

and 2004. 'fhis was due to a combin t· f 1· · · a ion o po 1t1cal comm1tment, health education in schools and

on the radio, involvement of tradit· l I d · · 1ona ea ers, co1nmun1ty groups, NGOs and industry and a

government-led programme of indoor spraying with insecticides. The lesson is that success is

possible with the right strategy and political wi II.

2.3.2 Malaria Control in Nigeria

Malaria is the cotnmonest cause of hospital attendance in all age groups in all pa11s of Nigeria. It is

also one of the four co1nmonest causes of childhood mortality in the cotrntry, the other three being

act1te respiratory infectio11 (p11et11nonia) diarrhoea and measles. It is esti1nated tl1at 50% of the 

popt1 lation l1as at least 011e episode of 1nalaria each year while cl1ildren tinder 5 have on the average 

of 2 - 4 attacks i11 a year. Malaria has severe negative effects on maternal health and birtl1 outcomes. 

It cat1ses 1naternal anaemia, increases 111 iscarriage and lo"v birth weigl1t. 

Plasmodium (P) falciparu1n is tl1e 1nost predo1ninant parasite specie accot1nting for abot1t 98% of 

malaria cases in tl1e country. P. 1nalariae t1st1ally occt1rs as a mixed infection with P. falciparum. 

Anopheles gambiae is the main vector of 111alaria in Nigeria .. but An. Funestl.1s and An.arabiensis are 

commonly encountered. An. Melas is fot1nd i11 the coastal areas.

While Malaria remains a major public health and develop1nent challenge in Nigeria, its control will

need to be addressed, not as a separate, vertical, disease-specific intervention, but as part of a health

systeins strengthening effort to provide holistic services in all facets of care, an as part of a larger

community-development effort. The Nigerian Government is dete1mined to accelerate and inten ify

efforts on 111ataria control during the next 5-year planning cycle. The 111alaria control plan builds on

the National Malaria Strategic Pla11 (NM5P) for Malaria Control tl1at \\a dc,,eloped b) the National

M I . C I p mme 'tri partriersl1ip Vvith tl1e RBM Partners States· Ministries of 1-lealth anda aria ontro rogra 

th S k } Id ble natl·onal scale-tip of l'-ey preventive a11d curative inten'entions.
o er ta e 10 ers to e11a 

Th. 
. 

. 1 ddresses national )1ealtl1 and develop111ent prior1t1es, 1nclL1d1ng the Roll
1s n1alar1a strategic p an a 

B k 
. M) G J and tlie Millenniu1n Develop1nent Goals (MDGs). The 111,1laria control

ac Malaria (RB oa s 

• • 1 des denionstrable perfor1nance res Lt Its, including 1na laria-spec I fie
strategy contained l1ere1n inc LJ 

• . ., 11 inortality''. The strategic plan provides a monitoring a11d e, alt1ation
morb1d 1ty a11d overall a -cause
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framework, ensuring that Nigeria d J ep oys an evidence-based and cost-effective package of

interventions that are appropriately evaluated and documented. Finally the strategic plan includes a

''business plan'' component to enable efficient collaboration among all the partners in the public

sector, tl1e private and co1nmercial sector and civil society. 

2.4 1-lEALTH - SEEKING BEI-IA VIOUR 

Health-seeking refers to a process followed by individt1als and/or social groups for restoring health

by using 111ed ical resources of al I l<inds. Field stt1dies undertaken on lay understanding of 1nalaria in

different parts of Africa explore knowledge and gaps in knowledge about malaria and ''folk

illnesses'' that ove1�tap with the biomedical definition of 1nalaria. A number of investigators centered

their work on eliciting important gaps in people's co1nprehension of 1nalaria. One of their main

objectives ,vas to investigate wl1ether people knew the cattse of rnalaria and link it to malaria

sy1nptomatology. Several aut11ors reported that the rnalaria-mosquito link, and especially the details 

of the mode of transtnission, was not clear to a considerable nt11nber of persons in tl1e com1nunities 

studied (e.g. Agyepo11g, I 992; Aikins et al., 1994; M\venesi et al., 1995). On the other hand, Winch 

et al. ( l 996), working on the Tanzania11 coast, 11oted that a l1igh proportion (92.9%) of respondents 

were aware of tlie malaria-mosqt1ito link, and people in fact defined n1alaria as that type of ·fever' 

caused by mosquitoes. A study in Ghana (Ahorlu et al., 1997) also found that the most people in the

community knew mosquitoes to be the cause of 1nalaria. Most studies also reported that malaria was

attributed to various ·nattiral' causes. besides 111osqttitoes, including \Veather changes. l1ot sun, cold.

rains, drinking or walking through dirty water and hard work (Brieger et al., 1984-85: Gessler et al.,

1995b; Helizter-Allen and Kendall, I 992: Matthies, 1998; Munguti, I 998, Ongore et al., I 989:

Ramakrishna et al., 1988-89). 

0 . 1 considered in a broader conte"-t of local illness ten11s referrino ton a different level, ma aria was 0 

. 
h h b nedical concept of, n1alaria. In a co111mt1nit) in Mala,\ i (Helttzersymptorns tl1at overlap wit t e 101 

I I term ,naltingo was ttsed for n1alaria. l-lowe\·er, in the culturalAllen and Kendall, 1992), tl1e oca 

f I go \Vere distingt1ished, each of the111 ,,,ith its o,vn aettolog)',
concept, seven different types o ma tin 

. . tar findings ""ere reported fro1n rural Gl1a11a (Agyepong t 992:symptomatology and treatment. Simi 

__ .. o+P r, Q to febrile illne"ses, asra, overlapped \\ itl1 1nalaria. 
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interventions that are appropriately eval t d d d · · · ua e an ocumented. Finally the strategic plan includes a

''busines·s plan'' component to enabl ffi · · · · e e ic1ent collaborat1on among all the partners 1n the public

sector, the private a11d commercial sector and civil society. 

2.4 HEALTI--1 - SEEKING BEHAVIOUR 

Health-seeking refers to a process followed by individuals and/or social groups for restoring health

by using 1nedical 1·esources of all ki11ds. Field studies undertaken 011 lay understanding of malaria in

differe11t parts of Af1·ica explore knowledge and gaps in knowledge about malaria a11d 'folk

illnesses'' that overlap with the bio1nedical definition of 1nalaria. A nu1nber of investigators centered

tl1eir work 011 eliciting itnportant gaps in people's co1nprehension of malaria. One of theit· rnain

objectives was to investigate whether people knew the cause of malaria and link it to malaria 

sympto1natology. Several attthors reported tl1at the n1alaria-mosqt1ito link, and especially the details 

of tl1e 1node of transmission was 11ot clear to a co11siderable nt11nber of persons in tl1e commu11ities 

studied (e.g. Agyepong, 1992; Aikins et al., 1994; Mwe11esi et al., 1995). On tl1e otl1er l1and, Wincl1 

et al. (1996), working on the Tanzanian coast'\ noted that a high proportion (92.9%) of respondents 

were aware of the malaria-mosqt1ito I i11k, and people in fact defined 1nalaria as that type of ·fever'\

caused by mosquitoes. A study in Ghana (Ahorlu et al., 1997) also found that the 1nost people in the

community knew mosquitoes to be the cause of 1nalaria. Most studies also reported that ,nalaria was

attributed to various �natural· caLises. besides 1nosqt1itoes. inclt1ding weatl1er changes, l1ot sun .. cold.

rains, drinking or walking through dirty water and hard work (Brieger et al.. 1984-85; Gessler et al..

J 995b; 1-lelizter-Allen and Kendall, J 992; Matthies, 1998; Munguti, 1998; Ongore et al., 1989;

Ramakrishna et al., 1988-89). 

0 'f 1 1 · as co,1sidered 1n a broader context of loc,1I illness tenns referring ton a d1 ferent leve , 1na aria w 

. 
1 1 b·o,nedical concept o(' 111alaria. l11 a comm11nity in i\lfala,vi (Helitzer-symptoms that overlap wit 1 t 1e 1 

A I I 1 tenn 1nalungo \vas t1sed for 111alar1a. I-lo,\ever, in the culttiral
llen and Kendall, 1992), t 1e oca 

f I ngo \\'ere d istingt1 isl1ed., 
eacl1 oi" the1n \\ ith 1ts O\\'n aetiologyconcept, seven di ff erenl types o ma u 

. s· · 1 r fii,dings ,vere reported fron1 rural Gl1ana (,\gyepong 1992;
symptomatology a11d treatment. 11n 1 a 

eferring to febrile Illnesses, asra .. O\ erlappeLI ,,,itl1 n1alaria.
Ahorlt1 et al., 1997), wl1e1�e tl1e terin r 
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symptoms. Kengeya-Kayondo et al. (1994) reported omusujja as a 'folk illness' in rural Uganda

wl1ich referred to any kind of fever, including malaria, and feeling un\vell. In the Swahili speaking

part of East Africa, the tenn homa was found to correspond to a certain extent to biomedically

de fii,ed malaria. 1-lotna can literally be translated as fever·, but l1as a mt1ch broader sense. Mwenesi

(1993) described homa as a 'folk illness' related with febrile conditions, of whicl1 malaria is one of

its 111any 111anifestations. Si111ilarly, Wincl1 et al. (1996) reported for Tanzania that homa ca11 be

considered as cover ter1n, and 1nalaria ( or l101na ya 1nalaria) was jt1st one among 111any fevers

(hotna). They fot1nd that a variety of causes, including spirits, vvere related to other types of homa.

Lool<ing more at the dyna111ics of ill11ess progression. Beckerleg (1994: 305) described in her study

in Kenya that l101na is ''conceived as following a nattrral course through the body, producing specific

sympto1ns as the disease progresses''. Probably the finding that had most impact for application in 

control program1nes was that in 1nany con11nL1n ities severe 111anifestations of tnalaria were not 1·elated 

to inalaria ( or tl1e term that tnost closely refers to 111alaria) by the popLrlation, and tl1us treatment with 

malaria control rneasures was not perceived to be efficacioLts. The best k11own eAarnple is that of 

cerebral nialaria: convulsions were co1nmonly attribL1ted to other catrses than complications of 

malaria and referred to as a � foll< illness·. largely unrelated to malaria. Ramakrishna et al. ( 1988-89).

for example, reported that tile Yoruba in Nigeria see the co11dition as being caused by leaving a child

on the cold ground. Studies in Burkina Faso (Bonnet, 1986; Schwab, l 998) Ghana (AilJns et al.,

J 993) and Kenya (Mwenesi, J 993) showed that convulsions were co1nmonl) attributed to

, 
1• t 1 Tanzania tl,e Swahili tenn degedege \Vas frequently Lrsed 111 order to referSL1pernatura agen s. n � · 

t ,r. lk .11 , h ptornc 1nost closely co1Tesponded to those of cerebral 111alaria, bL1t \\'hicho a 10 1 ness \\/ ose syrn ::, 

b ··ts (Gessler et al. 1995b; Ma�erna et al., 1996; \\'inch et al. 1996)was related to attacks )' spit t 

I d Mattliies ( t 998) and for coastal Tanza111a. Tar11110 et al. (2000)-Iowever, of the present stt1 Y area,

"' . f t d respondei,ts did perceive degedege as a for1n of se\ ere 111alaria
1ound that a high proportion o s LI Y 

. . . fouiid tliat other co1nplications, nan1el) severe anae1n ia a11din children. In several stL1d1es, it was

. d as consequences of n1alaria and attribtrted to otl1er� difJerer1tsplenomegaly, were also not recognise 

b , . 1993· Wincl1 et al., 1996).
ut natt1ral' causes (M\venest, 
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CHAPTER THREE

MATERIALS AND METHOD • 

3.1 Study location 

The Federal Capital Territo1;1 (FCT) is located in the geographical center of Nigeria. Lying between

latitude 8.25 and 9 .20 No1th of the Eqttator and longitt1de 6.45 and 7 .39 East of the Greenwich

Meridia11, Abuja is located geogra1)hically at the Centre of the country. The Federal Capital Territory

has a land1nass of about 8,000 sq.kin ot1t of which the city itself occt1pies only 250 sq.km. Abt1ja js

located within the Savannal1 region with 1noderate climatic conditions. Its undt1lating plains and l1ills

with virgi11 pa1·kland scenery 1nake the city an attractive place to live. It is bounded to the North by

Kadt1na State, the West by Niger State, the East and Soutl1east by Nasarawa State and the Soutl1west 

by Kogi State. Abt1ja has an approxi1nate population of 5 1nillion people and increasing at the rate of 

5% per annun1. The FCT and the capital city of Abt1ja l1as become in IO years of existence, one of 

Nigeria's fastest growing tirban centres. Abt1ja officially replaced Lagos as capital in December 

1991, after ] 5 years of planning and construction. The city is located in a scenic valley of rolling 

grasslands in an ethnically neutral area. It is made LIP of botl1 urban and rt1ral settlement ,vith 

different people of different tribes such as Yoruba. Hausa, Ibo, Tiv, Ibibio etc. The occupation of the

inhabitants is mostly entrepreneur. politicians, civil servants and traders. etc. Most of the inhabitant

belong to the upper socio- econo1nic class while others co1ne fro1n the Middle and Lo,\ socio

economic. Abuja is a newly developing national capital. There 1s a high le,el 1nigration froin

d·r:c: · th t·on to FCT It is tl1e venL1e of' international and national n1eetings and a place1 ierent states in e na 1 · --

of tourist attraction. FCT is administratively divided into Area councils, districts and ,vards. There

6 (A ) oLtncils namely Abaji, Abuja Mt1nicipal, Bwari, G,,ag,,alada, k.ttje are local government rea c ' , � 

and Kwali. 

3.2 Study Area 

. 1 A Cotii1cil ,vas tl1e stud} area. Districts 1n Abttja Mt1nicipalityFor this study, AbuJa Mun1c1pa rea

. . Wuse WLtse II. Jab1, Kado [state, G,,,arinpa, Gar1'i. Apo, a11dinclude Central district, Ma1ta111a,

-to 
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Asokoro, Yanya, Kanno, Lt1gbe, etc . All districts have high or medium-high levels of malaria

(CDC, 2002). The organizational structure of the AMAC health departinent is headed by a director

of Public Healtl1. Tl1e director co-ordinates all activities in all the PHC centres with the assistance of

Assistant directors and monitoring and Evaluation officers. Each PHC Post is headed by an officer in

charge (OlC), who is either an SCHEW or JCHEW as the case may be. The OIC has assistants such

as Registered Nurses/Midwives, and attendants.

3.3 Study Population 

The stt1dy popt1lation was residents of Abt1ja municipal area council, aged above 18, attending 

Pri111a1·y Healtl1 centres. 

3.4 Inclusion Criteria 

Only resident attending PHC centres within the Abuja Municipal Area Council (AMAC) are eligible 

for this study. Respondents sl1ot1ld reside within the geographical location of each PHC centre. 

3.5 St11dy Design and Scope of Study 

Descriptive Cross-sectional design was used to obtained information fro1n the respondents on 

prevalence, of malaria, patterns of prevention and on the use of ITNs; it documents the protection 

patterns against inosquitoes and suggestions on scaling up the provision of ITNs. 

3.6 Sample Size Determination 

Th P I t·,on expected to have good variables about malaria and ITNs, 49<roe revaJence target popt1 a 

( d ,11 :-. sa1111Jle size \'-U� deter1ninccl t1�i11g lor111L1l,1 lor Lletcn11i11i11g theOkral1., et al, 2002) was use . 1c: -

sample '>i,e oJ� �ingle proporti<)11s. 

Wl1ere: 

n == 

2== 

. l . ., == M1nin1u111 sample size \vl1en N / l 0 ,000

The desired samp e 512"' 

6 r., th·s study corresponding to 95° 
o confidence level. set at I 9 • or 1 , 

The standard normal deviate,
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P = the proportion in the target population expected to have good. variables about malaria and ITNs; P of 

49o/o was used (Ok.rah et al., 2002) 

q = 1 - P - the proportion in tl1e target population expected NOT to have proper awareness about n1alaria 

and lTNs. 

d = Degree of acctiracy desired, set at 0.05

=> 

n = ( 1.96)2 (0.490) (0.51)

(0.05)
2 

= 384 

Atlji1stn·1e11ts Jo,· No11-Respo11se 

Due to the cos1nopolita11 natL1re of Municipal coL111cil of Abt1ja, a response rate of 80% (80/100 or 

0.8), is anticipated. The1·efore, the sa1nple size is adj Listed as follows: 

n 

n 

-

-=======:==�====-
Response rate I l 00 

= n / 0.8 

= 384 

0.8 

= 480 

Approximately = 500 

Tl J:'. 

• • mp)e size of 500 wot1ld be inte.rvie\ved. Tl1is n1eans that a total of 5001ere1ore a 1n1n1mu1n sa 

questionnaires were ad1ninistered.

3.7 Sampling procedure

M ultistt1ge Sa111pli11g Tec/111itJUe

. � corn prising of tl1e s1, Local Go\ ern111ent Counci I Areas of AbLtj�
Stage 1: From the sampl111g 1ra1ne 

• • 1 (AMAC) \\as cf1osen purposi"el)'·
AbuJa Municipal Local Counct 
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Stage 2: From tJ1e 9 geographical Districts/Wards with PHC facilities in AMAC, all nine (9) ,.vards 

was selected purposively. (See Annex A). 

Stage 3: Sampling frame of al I 28 PHC centres i.11 selected geographicaJ Wards \Vas then drawn and a 

total of 14 PHC Centres was fi11ally selected. (See Annex B for List of 14 PHC Centres) 

All Adults above 18 were inte1-viewed at the selected PI-ICs irrespective of reasons for attendance at

eacl1 PHC facility. Fro1n the selected PHC centres, proportionate sa1npJing was Ltsed to deterr11ine the 

number o·f attendees to be inter-viewed from eacl1 PHC centre. 

The Qt1estionnaire was p1·e-testecl at Kado Estate, Abuja Municipal Area Council, wl1ich is a 

locatio11 not included in tl1e list of PHC cenn·es used for this study. 

3.8 Data Collection 

The data was collected throt1gl1 a serni- strt1ctl.1red qtiestionnaire with most portions pre-coded. A team 

of i11terviewers were trained by tl1e investigator for one day prior tl1e com1ne11ce111ent of data colJection. Data 

collectio11 was conducted in a face-to-face interview approacl1, bet\.veen the mo1ning l1ours and earJy 

afternoon since each centre closes active duties by 2prn. The selected respondents ,vere interviewed 

after their primary reasons for attending the ce11tJ·e l1ad been attended to. Data was checked for 

completeness at the end of each day. 

3.9 Data Analysis 

Th 
· · 

e collated for data entry and tl1e analysis was do11e t1sing SPS version I 7.0.e quest1onna1res wer 

The I . 
. 

d t ·ncluded descriptive inferential statistics and logistic regression toana ys1s carr1e ou 1 , 

d 
. . h. data the kno,vledge of respondents on fTNs, tl1e personal e\.perienceeterm1ne socio de1nograp 1c 

. f ITN and factors tl1at contribute to l1igl1 pre, alence of rnalaria ..of respondent with the use o 5, 

3.10 Ethical Considerations

. ·I UI/UCH Instittitiona] Rev1e\v Board
Ethical approval was sougl1t from t ,e 

. 
d t in a place "vitl1 maximt1111 aL1ditof) pri,,ac) ,,,ithin theFor the participants, interview was carrte oti 

tained verbally before 1ntervie\.VS. 1 he participants \\ ere also
PHc Centre. Infonned consent "vas ob 

d ed tliat tliey ,viii not be identified 111 tl1e cottr�e of'· c arcl, an asst1r 1n1onned of the purpose of tl1e rese 
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Stage 3: Sampling frame of all 28 PHC
· · �:.o� centres 1n selected geographical Wards was tl1en drawn and a

total of 14 PHC Centres was finally selected. (See Annex B for List of 14 PHC Centres)

All Adults above 18 were inte1'""1 ·1e d t th I · · , v we a e se ected PHCs 1rrespect1ve of reasons for attendance at

each Pl-IC facility. Ft·om the selected PHC centres, proportionate sampling was used to deter1nine the

nutnber of attendees to be interviewed from each PHC centre. 

The Questionnaire was pre-tested at Kado Estate, Abuja Mtrnicipal Area Cot1ncil, which is a 

location not included in tl1e 1 ist of PHC centres used for this study. 

3.8 Data Collection 

The data was collected th1·ough a se1ni- strL1ctured qt1estionnaire with most portions pre-coded. A team 

� 

of i11terviewers were trai 11ed by tl1e investigator for one day prior tl1e co1n1nence1nent of data collection. Data 

collection was condt1cted in a face-to-face interview approacl1, between the 1noming l1ot1rs and early 

afte1-noon since each centre closes active duties by 2p1n. Tl1e selected respondents ,vere interviewed 

after tl1eir pri 1nary reasons for attending the centre had been attended to. Data was checked for 

completeness at the end of each day. 

3.9 Data Analysis 

The questionnaires were collated for data entry and the analysis was done using SPSS version 17.0.

The analysis carried out included descriptive, inferential statistics and logistic regression to

d t · 
· d hi'c data the l<nowledge of respondents on ITNs" tl1e pe1· onal eAperiencee enn 1ne socio e1nograp 

f d · h I f ITNs and factors tl1at contribt1te to l1igl1 prevalence of 111alaria ..o respon ent wit t 1e use o 

3.10 Ethical Considerations 

E . fi th UI/UCI-1 J 11stitutional Revie\v Board
th1cal approval was soL1ght ro1n e 

. · ed ottl ,n a place ,1vith maxirnttm aud1tol) privacy ,vithin theFor the participants, inter·vtew was carri 

btained verbally before ir1tervie\vS. The part1cipantc:; ,, ere al 0PHC Centre. In formed consent was 0 

. . h arid assured tl1at tl1e) ,vii l not be identi tied 1n tl1e cot11 se ot�informed of the purpose of Ll1e reseat c 

· f ti e qt1estionnaire.interview, as stated on eacl1 copy O 1 
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CHAPTER FOUR 

RESULTS 

The results will be presented i11 the following format: 

1 . 

2. 

Socio demog1·aphic cl1aracteristics of respondents 

Household Living conditions of respondents 

3. Malaria: trans1nission, sy1nptoms and prevention methods

4. Mosquitoes: Preve11tion 1netl1ods

5. Health - seeking behaviour and source of 1nalaria treat1nent

6. l11secticide-treated nets: knowledge, perceptions and use

4.1 Socio-Demographic Characteristics of Respo11dents 

As shown in table 1, n1ajority of the respondents (60.6 %), vvere bet\veen the ages of 20 and 39 

years. The mean age was 30±9 years and the 1nodal age vvas 20 years. Most (60.6%) of tl1e 

respondents were wo1nen. (Figure 1) 

Table 1 shows that 18.4% of tl1e responde11ts did not l1ave forrnal education, 18.2% attended 

primary school, while more tl1an half of respondents (63.4%), had attained at least secondary

school or post-secondary edttcation (seco11dar) scl1001-3 7.8%. post-secondar) scl100I tertiai-y-

25.6%). Table I also shov.s that there was equal proportion of fanners and traders (20.2010).

Similarly, there was equal distribution of civil servants and students, both accounting for a quarter

each of the 1·espondents. 

44 
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Table 4.1: Socio-Demographic Characteristics of the Respondents (N=500)

,, 
Characteristic 

N 

I! 

ge group (years) 

I' 
< 20 108 21.6 

2 0-29 145 29.0 

3 0-39 158 31.6 

40-49 68 13.6 

50 + 21 4.2 

Mean= 30±9 years 

Sex distribution 

Male 197 39.4 

Female 303 60.6 

Educational level 

Never Attended School 92 18.4 

Primary Education 91 18.2 

Secondary Education 189 37.8 

Post - Secondary 
128 25.6 

Occupation 

20.2 l O I
Farmer 

20.2 IO l 
Trader 

') - 4 
127 

_), 

Stt1dent 
25.4 

127 
Civil servant 

Artisan 
44 

8 8 

•
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4.2 Housel1old Structure/ Economic Conditions

Majority of the respondents, (79.8%), lived in hot1ses with one to three roon1s. Half of tl1e 

respondents had door and window nets. Tl1e main sources of lighting \Vere electricity suppJy

(59.4o/o) and kerosene/paraffi11 lamp (38.0%). The 111ain source of drinking water were borehole 

(36.8%), in - l1ouse tap and stand - pipe in street or area (26%), and wells (27%). The types of 

toilet facilities in use were pit latrine (42.6%) and tlt1sh toilet (38.2%) wl1ile (19.2%) had no toilet 

facility. 

Table 4.2: HoL1sehold Living Conditions of the Respondents (N=500) 

Characteristic N % 

Number of roo1ns pe1· household/hot1sel1old size 

I 145 29.0 

2-4 280 56 

5+ 47 9.4 

Not Disclosed 28 5.6 

Sot1rce of lighting 

Electricity 297 59.4 

Kerosene/Paraffin Lan1p 190 38.0 

Wax candle/other 
13 2.6 

Source of drinking water 

77 15 .4 
In - hot1se tap 

1 I .8 

Stand - pipe in street/local area /Water 59 

Sellers) 
63 8 319 

Bore-hole/Wei I 
9.0 45 

River/ Strea,11 

Type of toilet facility 
191 38.2 

Own flush toilet/ Sl1ared flusl1 toilet
42.6 

213 
Own pit latrine/ Sl1ared pit latrir,e

96 
19.2 

No toilet/ Others(busl1, etc) 
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4.3 Respondents Knowledge of Malaria 

Respondents were asked if tl1ey had ever heard of malaria as a disease. The st1rvey revealed that a

very high proportion (90% ), of respondents were aware. In addition, more than eighty percent of 

1·espondents, (80.4%), knew that rnalaria could rest1lt in death. Table 4.3 summarizes the responses 

obtained on the 1nain sot1rce of information on malaria. The do1ninant sources of information on 

111alaria were television (24%), radio (32.63/o) a11d health workers (37.6%). 

Table 4.3: Main sot1rce/ 1nedit11n of information on malaria by the Respondents (N=500) 

Characteristic N % 

Radio 163 32.6 

Television 120 24 

Newspaper/magazine 7 1.4 

Posters 15 3.0 

Friends/Relative 2 0.4 

Health workers 188 37.6 

Government officials 3 0.6 

? 0.4 
Church/mosque 

-
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4.4 Malaria Transmission, Symptoms and Prevention 

• 

As shown in Table 4.4, the fact tl,at mosquitoes transmits rnalaria was kno\vn by a high 

proportion (66.8%) of respondents. Working in the st1n and drinking dirty water was cited by

8.6o/o and 6.23/o of respo11dents. 

Table 4.4: Respondents' k11owledge on caLtse of malaria (N=500) 

Main Cause of Malaria N % 

Working i11 the st1n 43 8.6 

Being in the rain 1 1 2.2 

Getting cold 13 2.6 

Dri11king ditl)' water 31 6.2 

Another person ,vith malaria 7 1 .4 

Mosquito bite 334 66.8 

Don't know 61 12.2 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.5 below shows that most respondents (37%) mentioned fever as the main sympto1n of

malaria. Other sy1nptoms that l1ad a fair level of mention included, feeling cold (20.8%), headache

(10.83/o) a11d general body weakness (7.8%). 

Table 4.5: Responde11ts' perception of 1nain sy1nptom/sign of malaria (N=500) 

Sympto111 N % 

Fever 185 37.0 

Feeling cold 104 20.8 

tleadache 54 I 0.8 

Eyes yellow 6 1.2 

Vo1niting 23 4.6 

Diarrhoea 2 0.4 

General weakness 39 7.8 

Pain 25 5.0 

Loss of appetite 1 I 
') ? 
_, ...... 

51 I 0.2 
Don't know 
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Respondents had 1nany opinions about ways to prevent malaria, however, 11.6% of respondents

did not do anything nor had any idea of how to prevent malaria (Table 4.6). Thirty-eight percent

(38%) of respondents perceived that sleeping under a 1nosquito net was an effective 1nethod of 

111alaria preve11tion. The use of Insecticide sprays (15%), and keeping the house and sun·ounding 

clean (6.0o/o), we1·e cited by other respondents as the best preve11tive method. 

Table 4.6: Respo11dents best malaria p1·evention 111ethod (N=500) 

Preve11tio11 1netl1od 

Sleeping under a 1nosquito 11et 

Take preventive drL1gs 

Stay away from dark places & Stagnant �,ater 

Use 1nosquito coil 

Insecticide sprays 

A void going out in cold/ A void staying unde1· sun for

Close doors and windO\\ s at night 

Keep the house and surrot1nds clean 

Use nettings on windows and doors 

Dri11king clean water 

Don't do anything/D011 ·t know 

N 

190 

9 

26 

31 

75 

long 4 

34 

30 

30 

58 

% 

38.0 

I. 8 

5.2 

6.2 

15.0 

0.8 

6.8 

6.0 

6.0 

.6 

I I .6 
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4.s Perceptions of the Severity of Malaria

History of episodes of malaria in the 14 days preceding the survey, occurred among, 20% of
respondents, while 48.6o/o of respondents recorded at least one episode within the last 12 months of

tl1e survey. At least one 1nalaria episode was reported by 12.8% of respondents in the one year

preceding tl1is survey, as shown in Table 4.7.

Also shown i11 table 4.7 is the distribution of popt1lation at risk of malaria. Child1·en under-5 were

perceived to be at higl1est risl< of contracti11g 1nalaria, by 51.6% of respondents. In addition, in the 

last montl1 preceding tl1e su1·vey, 39.93/o of the tinder- 5 children were repo1ted to have had malaria 

a11d nearly a 1 l of these chi ld1·en, (96 .2. o/o ), received treatment.

Table 4.7: Distribution of Respondents' last 1nalaria episodes (N=500) 

Period since the last 111alaria episode N % 

Within 14 days 82 16.4 

Within the last 12 months 243 48.6 

Over I year ago ( over 12 1nonths ago) 64 12.8 

Don't know. 
1 I I 22.2 

People at high risk of malaria 

3.8 19 
Adult men 

6.0 30 
Adult wo1nen 

258 
5 I .6 

Children under 5years old 
7.2 36 

Pregnant women 

66 
l '"I ")_, . '-

Children between 5- 14 years 

12 
2.4 

Elderly people 
') ") 

I I 
-·-

Others (everybody, etc) 
13 .6 

68 

Don't know 

51 
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4.6 Health - Seeking Behaviour and Source of Malaria Treatment

Most of the respondents (77%), sought help for the treatment of malaria (Table 4.8). Majority of

PHC centres atte11dees (60.4%), indicated that they always sought treatment when tl1ey have

malaria. Also from Table 4.8 below, public health facilities (Government hospitals) were the main

place of treatment (44.9%), while pharmacies accounted for 32.4%.

Table 4.8: Health - seeki11g bel1aviour a1nong the PHC centers' attendees (N=500) 

• • 

Cl1aracte1·1st1c 

Always seek treat1nent 

Sometimes seek treatment 

Never seek treat1nent 

D011 't k11ow 

Sottrce of healthca1·e 

Pl1armacy 

Traditional Healer 

Government Hospital/Cli11ic 

Private Hospital/Clinic 

% 

302 60.4 

83 16.6 

3 0.6 

112 22.4 

162 32.4 

52 10.4 

225 44.9 

61 J 2.3 
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• 

The findings are summarized in Table 4.10 below. The commonest method used for preventing 

mosquito bites by respondents was the mosquito net (25.4%), while insecticide spray accounted 

for 25.1 o/o. Interestingly, the use of 11ettings on doors and windows was reported by 12.2% of 

respondents. While a further 8.9o/o reso1ied to closjng of doors and windows, 7.4% of respondents 

reported the use of 1nosqt1ito coils while 1.6% used no method. 

Table 4.10: Respo11dents mosqL1ito protection methods (n = 500) 

C l1aracte1·istics N % 

Use i11secticide spray 125 25.1 

Clean tl1e area arou11d the house 76 15.2 

Close windows a11d doors 44 8.9 

Light fire in tl1e l1ouse 3 0.5 

Use coils 37 7.4 

Apply mosqLtito repellant to skin 5 0.9 

Use traditional plants 5 0.9 

Use a 1nosquito net 127 25.4 

Ligl1t candle 2 0.3 

Use nettings on windo,vs and doors 61 12.2 

Burn cow dung/ traditional plants 5 I . I 

0.2 
I 

Other traditional 

0.2 
I 

Other commercial 

1.6 
8 

No method 
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4.8 Knowledge, Attitude and Use of Insecticide Treated Nets (ITNs)

Figure 4.1 shows the respondents awareness of the use of ITNs for preventing malaria as reported

by 55.So/o of respondents. 

-----�-

\ 
I 

\

Distribution of respondents' awareness on ITNs 

221 (44.2o/o) 

Not Aware of 

ITNs 

-

son ITNs (n ==500) Figure 4.1: Respondents awarenes 

• 

I 

279 (55.8o/o) 

A \vare of 

ITNs 

l
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Despite the high percentage (55.8%) of respondents with knowledge of ITNs, only 28.4% reported

usage. Among those aware, only 39.7% had nets on all beds. Among respondents using lTNs in

households with nets only on some beds (60.3%), it was interestingly discovered that it was

primarily the adults and not children who slept under a net. The main reason for using ITNs among 

net users is also shown in Table 4.11. Interestingly, only 28.9% cited prevention against malaria as 

the main reason for its use. 

Table 4.11: Household member using ITNs only on some beds (Multiple responses=245) 

Household member (Multiple responses=245) n % 

Head of household 49 20 

Spouse 38 15.5 

Bed shared with spouse 26 10.6 

Children under-5 years old 91 37.2 

Children above 5 years old 32 13.1 

Visitors s 2.0 

Others 
4 1.6 

Reasons for ITN usage (N=79) 

To prevent aga inst mosquito bites 
46 59.1 

To prevent malaria 
23 28.9 

7 8.3 
fi nosquitoes To prevent annoyance rom 1 

3 3.6 

Others/ Don't know 
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Despite the high percentage (55.8%) of respondents with knowledge of ITNs, only 28.4% reported

usage. Among those aware, only 39.7% had nets on all beds. Among respondents using ITNs in

households with nets only on some beds (60.3%), it was interestingly discovered that it was

primarily the adults and not children who slept under a net. The main reason for using ITNs among

net users is also shown in Table 4.11. interestingly, only 28.9% cited prevention aga inst malaria as

the main reason for its use. 

Table 4.11: Household member using ITNs only on some beds (Multiple responses=245) 

Household member (Multiple responses=245) n % 

Head of household 49 20 

Spouse 38 15.5 

Bed shared with spouse 26 I 0.6 

Children under-5 years old 91 37.2 

Children above 5 years old 32 13.1 

Visitors 5 2.0 

Others 
4 1.6 

Reasons for ITN usage (N=79)

To prevent against mosquito bites 
46 59.2 

To prevent malaria 
23 28.9 

7 8.3 
fi mosquitoes To prevent annoyance rom 

3.6 
Others/ Don't know 
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The respondents m households that had ITNs only on some beds (60.3%) were asked why it was

not on all beds. As shown in Table 4.12 below, the main reason, cited by respondents, was the

unavailability of nets (45.3%). Reasons were also given by 200 respondents on their non-usage of

ITNs in their households. As in households with ITNs on some but not all be, the unavailability of

JTNs (24.5%), high cost of ITNs (15.9%) and lack of knowledge about where to buy nets (18.0%),

were cited as the main reasons for non-use.

Table 4.12: Respondents' reasons for use and non-use lTNs 

Reasons for ITNs Usage (n=48) 

ITNs are too expensive 

I am not interested in putting them on every bed 

I don't know how to fit the net on all the bed 

Only children need nets 

Only adults need nets 

Some beds are not occupied 

Nets not available 

We have window & door nettings 

Don't know 

Others were 
--

Reasons for non-use of ITNs (n 200)

I am not bothered by mosquitoes

Nets are too expensive 

. nder a mosquito nel
I feel uncomfortable sleeping u 

b net fromI don't know where to uy a 

Nets are too hot 

- · h · reaNets are not available rn t is a 
-

Others 

-

N 

10 

4 

I 

2 

I 

3 

20 

3 

2 

2 

21 

32 

--
--

26 

36 

9 

49 

27 

% 

23.3 

8.1 

1.2 

3.5 

1.2 

5.8 

45.3 

7.0 

2.3 

2.3 

10.3 

15.9 

13.6 

18 

4.4 

24 5 

-

13 3 

--
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4.9 Perceptions on the use of Insecticide Treated Nets 

Respondents, who were aware of ITNs (279), (regardless of whether or not they used ITNs in their

households), were asked to cite the benefits of sleeping under a net). Prevention from mosquito 

bites was cited by 61 % of respondents, while J 9.8% respondents cited prevention from malaria. 

Benefits of sleeping under a net are summarized in Table 4.13 below. The 279 respondents who 

were aware of ITNs were asked about problems associated with sleeping under an ITN. About a 

third of the respondents had no problems with sleeping under nets while 23.6% complained that 

sleeping under a net was too hot. Some others (19.5%) said that the net would not allow in enough 

Table 4.13: Respondents Perceptions on the use of Insecticide Treated ets 

Benefits of sleeping under a net (n=279) 

Don't get bitten by mosquito 

Don't get malaria 

Don't get bothered by other insects 

Sleep better 

It was warmer 

Other 

Not disclosed 
---

Benefits of sleeping under a net (n=461)

It is too hot sleeping in a net 

Mosquitoes can still bite through the net

- - in the night It is difficult if you want to get up 
-� . - t ch nightIt takes time to tuck the ne ea 

There is not enough air 

--

--

N 

170 

55 

8

13 

2 

7 

24 

109 

34 

--

37 

27 

90 
-- --

140 

% 

61.0 

19.8 

3.0 

4.6 

0.6 

2.6 

8.4 

23.6 

7.4 

8 

5.9 

19.5 

30.4 

None/No difficulty 
I -

.,
24 ) __

Other l 

-

-1 
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During data collection, interviewers explained to respondents what an Insecticide Treated Net 

(ITN) is and then asked how important they perceived it to be to their households. Their responses 

are summarized as shown in figure 4.2. Many (68.0%) of respondents perceived a bed net treated 

with insecticide to be very important to their household. 

Wh<1t is your opinion <1bout insecticide treated nets? (n=279) 

1 V 7'" /u 

Not D1:,clmccl 

a I don'l 1-.: 10w .1bo,1l ITNs 

A11olhL·1 p11.)f1l m,1!-..1ng 

\'L'llllll C' l)y i:!0,'l'fl)ll1L'11l & 

Pl IV,lk �l'L lLll 

§I l,oocl, !Jul 111convt:111e11t 

\lc1v good 

. 
' Att·t des/ opinion on JTNsFigure 4.2: Respondents 1 u 
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Respondents who were aware of lTNs were asked why bednets were treated with insecticides, 

Majority of respondents (78.3%) were of the opinion that it was to kill mosquitoes. 

Table 4.14: Respondents' Perceived Reasons for Treating Bednets (n=279) 

Perceived Reason for treating bednets N % 

To kill mosquitoes 219 78.3 

To make the net stronger 5 l.8 

To repel mosquitoes 41 14.8 

Don't know 14 5.1 
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Interviewers sought responses from respondents before and after reading and explaining the 

educational text on the treatment of bed net and the types of JTNs available (re-treatable and long

lasting ITNs) to the respondent. A good percentage (64.5%) of the knowledgeable respondents 

(55.8%), perceived that it was important for pregnant women and children under-5 years old to 

sleep under an ITN. However, this figure changed considerably (82%) when the concept of a net 

treated with insecticide was explained to all respondents. The results are summarized in Table 4.15 

below. 

Table 4.15: Respondents Perception on use of ITNs by pregnant women and children below 5 years 

Characteristic Before explanation Of what After explanation Of what 

TTNs are TTNs are 

n=279 100% N 500 100% 

Very important 180 64.5 410 82 

Somewhat important 89 31.9 49 9.8 

Neither important nor unimportant/ 8 2.9 38 7.6 

Not very important 

Not Disclosed 2 0.7 3 0.6 
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Respondents, who felt that a bed net treated with insecticide was very important or somewhat 

important to their household (459), were asked what price they could afford to pay for large, 

medium and small sized ITN. A price range from N336 . to N2860 was suggested. The mean

suggested price for small sized ITNs was N900. Medium-sized ITNs cost between N989 and 

Nl207. Large ITNs were said to cost between NI 120 and N2860. 

Table 4. I 6: Respondents' price perceptions for ITNs (n = 459, multiple response) 

Size Appropriate price range N 

(N) 

Small 900 20 

Medium 989- 1207 64 

Large 1120 - 2860 48 
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The respondents' opinion on the lTN strategy for malaria prevention was sought. Thirty-eight 

percent (38%) had positive attitudes to sleeping under lTNs while others were unwilling to use 

ITNs because of heat (23%), difficulty of movement in and out of bed (23%), presence of window 

and door nettings (I 1.9%) and looked untidy (1.6%). Respondents were asked where they 

obtained their ITNs. About a qua1ter (%) obtained their ITNs from a health facility, 7.4% from a 

pharmacy/drug shop and 5.6% from a market. Majority (53.5%) of the respondents who use nets 

in their household obtained their nets free; while 46.5% claimed they purchased their nets. These

findings are summarized in Table 4.17 below 

Table 4. I 7: Respondents' Attitudes on ITNs (N= 279) 

Reasons/response 

Very good strategy against mosquitoes 

It is too hot sleeping in a net 

It is difficult if you want to get up in the night 

d · d tt'ngs is sufficientPresence of door an wm ow ne 1 

It takes time to tuck the net each night 

Others/Not disclosed 

Respondents sources of ITNs 

A shop/provision shop 
-

A pharmacy 

A drug shop (Provision shop) 

A health center/Hospital/Clinic
·-

-----

A market 

Others were

n % 

106 38.0 

64 23.0 

64 23.0 

33 11.9 

5 1.6 

7 2.5 

I 1.2 

I- 6.4 5 

I .4 

17 22.0 

- ---
--

5.6 4 

51 64.4 
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Respondents, who use ITNs (28.4%), were asked how long they had been using JTNs. The

distribution of resp onses in table 30 below, show that majority (51 %) had lTNs for more than one

year preceding the survey. Thirty-five percent had obtained their nets more than one month

preceding the survey, while 13.8% obtained ITNs only weeks before this survey.

On the pattern of ITN usage by children, responses obtained from all respondents indicated that

forty-two per cent (n= I 19), had 329 children under-5 years of age, of which 36.2% of them slept 

under an JTN the night preceding the survey. 

Table 4.18: Distribution of children under 5 years old who slept under a net (n=l 19) 

# of children 
Frequency of Total# of children (N 329) who 

Respondents slept under a net (36.2%) 

0 130 0 

I 43 43 

2 35 70 

3 2 6 
--

119 
Total 210 
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Respondents who were pregnant women (29.6%, n=I48) were asked how many used an ITN the
night preceding the survey. As can be seen in Table 4.19, only I 6 pregnant women belong to this
group. This means that only I 0.8% of pregnant women used an ITN the night preceding the
survey. 

Table 4.19: Distribution of pregnant women who slept under a net (n= 16)
# of Pregnant frequency of pregnant % of Pregnant Women who slept under a 

Women respondents ( 148) net 

0 139 0 

I 5 5 

2 2 4 

3 I 3 

4 1 4 

Total 148 16 

4.10 Multivariate Analysis 

. . . h that use of ITNs \\as pos1t1vel) associated . . table 30 below, s ows Multivariate analysis, as seen 111 

with preventative knowledge 0 I= 3 62 _ 9.36). Respondents "ho were (OR=5.78; 951/o C 

ITN compared to those "ho ,, ere not . . s more likely to use s, knowledgeable were six tune 
n .. 1 to u e IT s . ts free were t\\ rce more , e ) ho got their ne kn I bl In addition, those w 

. . -? 
ow edgea e. 

no significant assocratron (OR--.44,d ·r although there \\aS. 
ho purchase 1 compared with those w 

ear are less likel) to use ITNs when for more than a ) I o  had nets p>0.05). Moreover, those w 1 

veeks (OR=0.89; 95% CI=0.15 -. g JTNs for some ' 
1 just been usm compared to those who have on Y 

'f vel) as ociated ,, 1th educational f 1TNs ,,as post I . vealed that use o 5.30). The regression also re 
bout three times more llkel) to use IThs . education ,.,ere a I . and tertiary . I ) 

evel: those with primary 
OR =? 17 respect I\ e ) ·. (OR = 2.68 and -· 

. ducatIOn compared to those with no e 
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Table 4.20: Multivariate Analysis showing factors Influencing the Use of ITN

V ariable 

Educational Level 

Not Educated (re) 

Primary 

Secondary Education 

Tertiary 

Duration of Use 

Weeks (re) 

Month 

Years 

Obtain ITNs Free 

No (re) 

Yes 

Preventive Knowledge 

Not knowledgeable 

Knowledgeable 

-
*re ==reference category

Odds 

Ratio 

(OR) 

2.68 

0.81 

2.17 

0.34 

0.89 

2.44 

5.78 

Confidence 

Interval (CI) 

0.24 - 30.02 

0.17 - 3.85 

0.99 - 4.72 

0.47 - 2.53 

0.15 - 5.30 

--
?

0.77 - 7.7-

3.62 9.36

--

P-Value

0.423 

0.795 

0.258 

0.295 

0.905 

2.438 

0.005 

--
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Table 4.20: Multivariate Analysis showing factors Influencing the Use of ITN

Odds 

Confidence 
V ariable Ratio P-Value

(OR) 
Interval (CI) 

Educational Level 

Not Educated (re) 

Primary 2.68 0.24 - 30.02 0.423 

Secondary Education 0.81 0.17 - 3.85 0.795 

Tertiary 2.17 0.99 - 4.72 0.258 

Duration of Use 

Weeks (re) 

Month 0.34 0.47 - 2.53 0.295 

Years 0.89 0.15 - 5.30 0.905 

Obtain ITNs Free 

No (re) 

Yes 2.44 0.77 --7.72 2.438 

Preventive Knowledge 

Not knowledgeable 

9.36 0.005 
5.78 3.62 

Knowledgeable 
--

-
' 

*re ==reference category
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CHAPTER FIVE

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS
5.1 Preamble 

Discussions of major findings in this t d · · · s u Y are presented m sections that relate to the objectives of
the study. Findings on some epidem · J • I � · · · 

10 og1ca 1actors involved m the use of ITNs for the prevention

of malaria, as examined in this study, are discussed. Major observations are:

• The Problem: Malaria is one of the leading causes of mortality for children under five in the

developing world, and also has significant non-mortality-related costs.

• The Program: Distribution of insecticide-treated nets (ITNs), aims to protect individuals from bites

by infected mosquitoes, which transmit the disease.

• Track record: ITN distribution has a strong track record of significantly reducing mortal it) in both

repeated, randomized controlled trials and in larger-scale, country-level distribution efforts. 

• Cost-effectiveness: Estimates imply very strong cost-effectiveness: $182-$1 126 to avert a death (in

addition to appro:-..imatel} 300 less severe malaria episodes). 

B I. ITN d' ·b t' 1·s a proven cost-effective means for preventing mortality in the • ottom me: 1stn u 1011 , 

developing world. 

5.2 Epidemiology of Malaria 

. idel between neighbouring villages and \vithin different partsThe prevalence of malaria can vary w Y 

obably play the major part in e\.plaming differenceof the same village. Environmental factors pr 

11 Centres are situated \\ 1th in these communille ). The
b t ·sited (I lea t 1 etween villages or settlemen s vi 

. . b d' g sites design of houses and the level at which. t nosqu1to ree in 
Position of a village in relation ° 1 

ti e dearee to ,, hich its inhabitants are e,posed to. d will all influence 1 o 
anti-mosquito measures are use 

. 
. . d Attttudes to the lrl!atment of a case of malaria. . all locations v1site . 

Infection. These are observed in 

• 1 revalence of malaria
· tions 111 l ,e P 

may also contribute to local vana 
67 
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Many factors can influence the level of ex . . . posure of individuals to mosquito bites in a malaria
endemic area (Tulane, 2011). Some important f. t . ac ors are occupation, the living environment I type
of residence and the use of personal anti-mos · qui to measures. Some of the factors related to residence
studied are number of rooms per household h · · c aractenstics, source of lighting, source of drinking
water and type of toilet facility. This was very evident in the course of this study.
[n some wards such as Gui, Jiwa, Gwagwa and Kabusa, surroundings were bushy and receptacles
were found littering the ground. Most of the houses are made of mud walls which have multiple
crevices; the roofs, though mostly made of aluminum sheets, with or without ceilings and there is

copious space between the lintel and the roofs. These allow mosquitoes to move freely in and out of

the houses. The design of a house as well as its situation, have been shown to be important in

protecting its residents from mosquitoes. Greenwood, 1989, in a rural study found fewer mosquitoes

in units with closed eaves than in those with open spaces. and children who slept in rooms with

closed eaves had fewer attacks of malaria. Education plays a fundamental part in the use of the 

d I b h
. en percent of respondents had up to secondary education. treate nets, as on y a out t 1rty - sev 

· r. t .. aiority are farmers and traders. The combination ofOccupational influence on use also 1s a iac or. m � 

t f. tor in the use of treated nets (ITNs). Mosquitoes education and occupation have played a grea ac 

I · A gambiaens. Still closeness to the ground may especially bite predominantly at night, an examp e is 

I t the ground (Greenwood. 1989).encourage bites by mosquitoes that stay c ose 0 

S.3 Living Conditions and Malaria
ber of respondents slated their source of 

'rt. . I fact that a large num 111e figures obtained, espec1all) tie 
. . d to the fact that this stud) ,, as a health . 

7 60/.) can be attribute 
1nforrnaf 1-1 Jtl workers (3 · 10 ion as -.ea 1 

· · e poor Onl) about one . f the stud)' com111un1t1es ar . 
fa T vention practices o c, 1ty- based study. The pre 

. t've mea!)ure against mosquito bite. form ol preven 1 
th· treated net as atrd ( I /3) of the households use

I e of such measures as insecticide
dents was t 1e us 

0 -fi flh Or respon lher measure used by about one 
t"oned b) 17 9°/o and 9.4°/o of the 

• •1 1s (men 1 

d mosquito co 
sprays and the use of window screens an 

d I aving bed nets and these "ere not
I Ids reporte 1 

f the house ,o respondents respectively). Only 3.5% o 
bers of the communities arc )Ct to

,.__ .,.,prl Some of the mem 
,_ 
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··-·� •v IIIU;)lfUILU ones m a malariaendemic area (Tulane, 20 I I). Some import t r. an 1actors are occ t· h . . . upa ion, t e livmg environment / typeof residence and the use of personal anti-mos uito q measures. Some of the factors related to residence
studied are number of rooms per household h . . c aractenst1cs, source of lighting, source of drinking
water and type of toilet facility. This was very evident ·

th f . m e course o this study.
In some wards such as Gui Jiwa Gwagw d K b · ' , a an a usa, surroundings were bushy and receptacles
were found littering the ground. Most of the houses are made of mud walls which have multiple
crevices; the roofs, though mostly made of aluminum sheets, with or without ceilings and there is
copious space between the lintel and the roofs. These allow mosquitoes to move freely in and out of
the houses. The design of a house as well as its situation, have been shO\-, n to be important in
protecting its residents from mosquitoes. Greenwood, 1989, in a rural study found fewer mosquitoes

in units with closed eaves than in those with open spaces, and children who slept in rooms with

closed eaves had fewer attacks of malaria. Education plays a fundamental part in the use of the

treated nets, as only about thirty - seven percent of respondents had up to secondary education.

0 · 
1 · n I · a r.actor· maiority are farmers and traders. The combination of ccupat1ona m uence on use a so 1s 1, • :.i 

d · · h I d great factor in the use of treated nets (ITNs). Mosquitoes e ucat1on and occupat10n ave p aye a 

. pie is A gambiaens. Still closeness to the ground may especially bite predominantly at mght, an e;...am 

1 to the ground (Greenwood, 1989).encourage bites by mosquitoes that stay c ose 

5.3 Living Conditions and Malaria 

1 umber of respondents stated their source of The figures obtained especially the fact that a arge n 
' 

'b t d to the fact that this stud) ,, as a healthinformation as Health workers (37-6%) can be attn u e 

d communities are poor Onl) about one . ractices of the stu y facility- based study. The prevention P . . . , 
f ventive measure aga1mt mosquito bite.a form o pre third ( I /3) h Ids use treated net as ' 

of the house O 

f such measures as insecticide denls was the uc;e o 
0 h e fifth of respon t er measure used by about on -

. . (mentioned b) 17 9% and 9.4% of the
d osquito coils, sp . d creens an m rays and the use of Will ow s 

d I aving bed nets and these ,,ere not

5o/c of the households reporte 1 

respondents respectively). Only 3· 0 

bers of the commumues are ) et to 
d Some of the mem 

tr e hardly use · eated with insecticides and wer 
68 
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benefit from the ITNs promised by the Fed .. eral Mm1stry of Health as part of the Roll Back Malaria
Initiative. 

The major source of water for resident b , s was ore hole or wel I, understandably because the Gurara
dam project that will serve AMAC d · · . . an its environs 1s sttll on-going. The significant impact of this is
that the quality of the ground wat d · 

er can a versely affect the immunity of the residents who use
treated nets. Such could still fall ill d ti · 

· · 
an 1e cause can erroneously be ascribed to the 111-effect1veness

of the treated net. 

5.4 Knowledge about cause of Malaria and Prevention of Malaria 

Respondents were found to use a number of methods to protect themselves from mosquitoes. These 

practices can broadly be categorized as "commercial" or "non-commercial." ''Commercial" methods 

include methods that involve a direct exchange of cash (for example, insecticide sprays and ITNs),

while '·non-commercial" methods refer to traditional methods or methods that do not involve

monetary exchange (such as clearing the surroundings and closing of doors and windo" s).

Beliefs and knowledge about mosquitoes as well as malaria were nearly universal. Malaria i a 

prominent problem in the area that deters people from agricultural activities. imilar stud} 

d d · h N · N t'onal'ities and People Region (SN PR). Amhara and Oromiyacon ucte m Sout ern at1ons a 1 

d t knew that malaria could be transmitted through mosquito revealed that about 93% of respon en s 

· . I d that almost all respondents (99.6%) repo11ed ha, ingbite. A study conducted m Uganda revea e 

. T faye Deressa. et al., 2003). Baseline surve) forheard of the term "malaria". (J1mma, es 

.1 ets in malaria control in Ethiopia.implementation of insecticide treated nets mosqui O n 

I I I termmolog) for pre urnpti, e malaria was
rt d that t ie oca Obinna Onwujekwe, et al, 2005- repo e 

identi lied b) people, though as a corn,ensus," 
ses of Iba were Iba", which denotes fever. Many cau 

·t > as it"> rnaior cause. fhe methods gl\ en
most of the participants in all the gro up s identified mosqu1 oes

. d d secttc.ide spra) s, h.eep1ng doors and
t ol inclu e in 

by th . . ·to nuisance con r e part1c1pants on mosqui 
. "pellent cream on the e:\posedlying mosquito re 

w· f electric fans, app 
1ndows closed in the night, use O 

• <l esses. appl) ing 1-..eroscnc to the bod)
\'ear ing long r 

bod d the house, , Y at night clearing weeds aroun 
. . 1110es. Other mosqu i to control, 

. IIY • ilhng mosqL 

__ .J ...,h,1c:1ca I\. 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



The major source of water for resident • s was bore hole or well, understandably because the Gurara
dam project that will serve AMAC and i · . . ts environs 1s still on-going. The significant impact of this is
that the quality of the ground water d can a versely affect the immunity of the residents who use
treated nets. Such could still fall ill and the cause can erroneously be ascribed to the in-effectiveness
of the treated net. 

5.4 Knowledge about cause of Malaria and Prevention of Malaria

Respondents were found to use a number of methods to protect themselves from mosquitoes. These
practices can broadly be categorized as "commercial" or "non-commercial." "Commercial" methods

include methods that involve a direct exchange of cash (for e ·ample, insecticide sprays and ITNs),

while "non-commercial" methods refer to traditional methods or methods that do not involve

monetary exchange (such as clearing the surroundings and closing of doors and windo"' s).

Beliefs and knowledge about mosquitoes as well as malaria were nearly universal. Malaria is a 

prominent problem in the area that deters people from agricultural activities. Similar stud} 

conducted in Southern Nations Nationalities and People Region (SN PR). Amhara and Oromiya 
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season, and burning o r  placing local leaves O . C Sigbu) m and around the house. The leaves are good
mosquito repellents because of their smell . . . . · Some part1c1pants said that preventive drugs such as
paludrine were used, especially by pregnant women.

5.5 Definition of Malaria the Sy t 1 , mp omato ogy and Prevalence among Respondents
Thirty-seven percent (37%) of respondents correctly mentioned fever as the main symptom of
malaria. The Other symptoms that had a fair level of mention - feeling cold (20.8%), headache
(10.8%) and general body weakness (7.8%) show that awareness level for symptoms of malaria is
high in the Abuja Municipal Area Council. The results from this study is consistent with the findings
of the Malaria Indicator Survey, (MIS 20 I 0). North Central Nigeria, where our study area lies,

recorded 87.9% knowledge of malaria among 97.5% of adult respondents. The MIS shows that the

results from this study were consistent - 52. 7% of adult respondents know that fever, headache,

chills/shivering and joint pains are symptoms of malaria. We can deduce that the respondents and

residents of Abuja Municipality have a high level of awareness on malaria and its symptoms. 

5.6 Perception of (best) Prevention Methods for Malaria

. . b to prevent malaria, however, 11.6% of respondents did Respondents had many op1111ons a out ways 

. f I t prevent malaria. Thirt)-eight percent (38°,o) of not do anything nor had any idea O ,ow 0 

qui to net was an effccti\ e method of malaria respondents perceived that sleeping under a mos 

o/c) d h.eeping the house and surrounding clean prevention. The use of Insecticide sprays ( 1 5 0 ' an 

el,tive method These opmions are t\ p1cal of 
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mu:5yu1�v I ... � ........... u V'-'-'ClU;)\; Ul meir smell. Some . . participants said that preventive drugs such aspa\udrine were used, especially by pregnant women.

5.5 Definition of Malaria the Sym t t I ' P oma o ogy and Prevalence among Respondents
Thirty-seven percent (37%) of responde t I · n s correct y mentioned fever as the main symptom of
malaria. The Other symptoms that had a fair level of mention - feeling cold (20.8%), headache
(10.8%) and general body weakness (7.8%) show that awareness level for symptoms of malaria is
high in the Abuja Municipal Area Council. The results from this study is consistent with the findings
of the Malaria Indicator Survey, (MJS 2010). North Central Nigeria, where our study area lies,

recorded 87.9% knowledge of malaria among 97.5% of adult respondents. The MIS shows that the

results from this study were consistent - 52.7% of adult respondents know that fever, headache,

chills/shivering and joint pains are symptoms of malaria. We can deduce that the respondents and

residents of Abuja Municipality have a high level of awareness on malaria and its symptoms.

5.6 Perception of (best) Prevention Methods for Malaria 
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defined as one net for every two people (FMoH 2008b. ' , NMCP, 2011 ). Even though, ITNs are best
prevention method proffered by respondents the · -11 b , use 1s st1 a out 32. I% (CDC, 2011 ).
Respondents' perception of age group at · k f I · · · ns o ma arta indicated that children under age 5 years
were perceived to be at highest risk of contracting malaria, by 51.6% of respondents. This can be
understood, knowing the vulnerability of children and the general perception that they are less able
to immediately prevent themselves from malaria. The results is supported by the work of Ali
Arazeem, et al, 2013 in North-Central Nigeria, shows that ·'within the context of the current study,
perceived threat and severity of children to malaria was overwhelmingly acknowledged by the

majority of the caregivers interviewed. A significant number of the caregivers interviewed were of

the opinion that malaria is a serious health problem and a major threat to children. Other studies have

reported similar outcome (Musa, et al., 2014; Chirdan, et al., 2008).

5.7 Health - Seeking Behaviour

H I h k
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· · 
· I t t · llness behaviour refers to al I those activities designed to diseases m asymptomatic stages. n con ras 1 

ft . fi els ill and sick role behaviour refers to all those recognize and explain symptoms a c, one e 

. health after a diaonosis has been made. activities designed to cure diseases and restore b 

k' b haviour of the respondents by identifying their This study sought to examine the health-see mg e 

. Tl I 111alaria is endemic, not all the respondents I 
· episode 10ug 1 source of treatment of the last ma aria · 

. . th t warranted the respon e of not ·ever havingcould remember when they had malaria, a s1tuat1on a 

f: Tt' s (Government hospitals) i linked to the . ublic health ac1 i ie malaria". The attitude of attendmg P 
_ . 

I I eking behaviour of AbuJa residents ha 
res ondents. I lea t 1 -se 

knowledge/awareness level of the P 
. . • 

1 sis of children and \\Omen in 1\!1gena, 
CEF ?0 I I in Situation ana )' also been highlighted by UNI ' -

. 
1 A' d et al ,009 and include the . d b Tanimo a "a e. ' . -

t has been stud1e ) 2011. Delay in seeking treatmen 
. ho\\ beit that the) sometimes b)-pas the

I 
. treating malaria, 

f: MAC seek healt, in act that residents of A 
t'ar) l lealth lnstirut1ons. !he health 

d and even ter l . 
for the secon al)Primary Healthcare system 

d rn health \\Orkers (. obel. 1995) and . rrnored b) mo e . . . n issue oflen le, 

, 

seeking behavior of patients is a 
d Hersch lield. f 993 ). Ito\\ e, er. a better

b �s (Reichman an 
. 'd I used text oo not even mentioned m wi e Y 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



defined as one net for every two people (FMoH 2008b. NM ' , CP, 201 I). Even though, ITNs are best
prevention method proffered by respondents the u · -11 b , se 1s st1 a out 32.1% (CDC, 2011).
Respondents' perception of age group at · k f I · · 

. ns o ma ana md1cated that children under age 5 years
were perceived to be at highest risk of contracting malaria, by 51.6% of respondents. This can be
understood, knowing the vulnerability of children and the general perception that they are less able
to immediately prevent themselves from malaria. The results is supported by the work of Ali
Arazeem, et al, 2013 in North-Central Nigeria, shows that "within the context of the current study,
perceived threat and severity of children to malaria was overwhelmingly acknowledged by the

majority of the caregivers interviewed. A significant number of the caregivers interviewed were of

the opinion that malaria is a serious health problem and a major threat to children. Other studies have

repo1ted similar outcome (Musa, et al., 2014; Chirdan, et al., 2008).

5.7 Health - Seeking Behaviour 
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understanding of patients' action is essent· It ta o understa d. d" n mg a 1sease. Such insights could possibly
help to reduce delays in diagnosis impro t , ve reatrnent.

Studies have suggested compliance and s 1 . . upp Y suggestions for improvement of health education
(Metcalf et al., 1990; Rubel and Garr 1992) 0, 

· Also, an understanding of the health and help seeking
behavior of a population in relation to th · h I · · · · e various ea th service options rncludmg traditional healers,
government non-governmental 01·ga1,·z t· d · · · · · 

' 1 a ions an private providers as well as the pred1spos1t1ons,
enabling and provider factors in any given setting, is essential (Phillips, I 990).

Multiple resorts are often used, especially when a treatment fails. In some cases certain illnesses are

seen by mothers and caregivers as amenable to treatment by modem practitioners, while others are

considered best treated by traditional methods. Self-treatment is widely practiced by as much as 80%

of people universally including Nigeria (Adeniyi and Ramakrishna, 1985; Brieger et al, 1986).

Sauerborn et al., 1998 demonstrated severity of disease and perceived effectiveness of the treatment

to be the most important determinants of health seeking behavior. In Nigeria, the principal strategy 

for preventing deaths of children from malaria is prompt and effective presumptive treatment with 

antimalarial drugs (FMOI I, 1989). The strategy of early and effective malaria treatment depend 

mainly on behavior at the individual and household levels. It starts with early recognition of

. . t d s a malaria episode. Recognition of malaria based on localsymptoms and signs that are mterpre e a ' 

h I · h people consider seeking help and care. It is at thiconcepts fonns the framework throug w ,re 

I Id ccurs and it is here that gender and relation pla) astage that decision making with the house 10 0 

98 Perception of illness, knO\\ ledge and under landing ofcrucial role (Tanner and Vlassoff, 19 ). 

d vealed b} e:\istence of gender dif1erences e;...ist· 1 11 onstructe as re 
1 lness are socially and cultura Y c 

(MacIntyre, I 993; Vlassof and Bonilla. 1994)-
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Studies have suggested compliance and 1 supp Y suggestions for improvement of health education
(Metcalf et al., 1990; Rubel and Garro 1992) Al ' 

· so, an understanding of the health and help seeking
behavior of a population in relation to th · e Vanous health service options including traditional healers,
government, non-governmental organizat· d · ions an private providers as well as the predispositions,
enabling and provider factors in any given setting, is essential (Phillips, J 990).
Multiple resorts are often used, especially when a treatment fails. In some cases certain illnesses are
seen by mothers and caregivers as amenable to treatment by modern practitioners, while others are
considered best treated by traditional methods. Self-treatment is widely practiced by as much as 80%

of people universally including Nigeria (Adeniyi and Ramakrishna, 1985: Brieger et al, 1986).
Sauerborn et al., 1998 demonstrated severity of disease and perceived effectiveness of the treatment

to be the most important determinants of health seeking behavior. In Nigeria, the principal strategy

for preventing deaths of children from malaria is prompt and effective presumptive treatment with

antimalarial drugs (FMOI-L 1989). The strategy of earl) and effective malaria treatment depends

mainly on behavior at the individual and household levels. It starts \,\ ith early recognition of

d · I · t ·eted as a malaria episode. Recognition of malaria based on local symptoms an signs t mt are m erp1 

, h h which people consider seeking help and care. It is at thi concepts forms the frameworr- t roug 
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98) Perception of illness, knO\\ ledge and understanding ofcrucial role (Tanner and Vlassoff, 19 
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he or she was to sleep under a net Child · ren under 2 years had the highest net-use rates of any family
member-a positive finding because yo d unger un er-5s are more vulnerable to malaria than older
under-5s. It is also good that young b d . . oys an girls m the wards surveyed are equally likely to be
protected by a net. Within the segme t II 

f n women o reproductive age," those who were pregnant were
more likely to be under a net than those who were t no.

5.9 Issues involved in Use of ITNs

Although among respondents using ITNs m households with nets only on some beds, it was 

discovered that it was primarily the adults and not children who slept under a net. Among users 

(55.8%), it is worthy of note that only 28.9% cited prevention against malaria as the main reason for 

its use as against 59.2% that cited prevention against mosquito bites. This shows that even among 

users there is need for further awareness. 

Availability of JTNs was reported as a major reason for not having ITNs on all beds. Discomfort and 

cost also reported to be a factors mitigating against use of ITNs. These findings have some 

semblance to a study conducted in Kwara state, North-west Nigeria. by Salaudeen. et al, 2009 

showing that cost has been imp licated as one of the major reasons for non-ownership of nets even 
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member-a positive finding because younger under-5s are more vulnerable to malaria than older
under-Ss. It is also good that youn bo s a . . g Y nd girls m the wards surveyed are equally likely to be
protected by a net. Within the segment 11 women of reproductive age, 11 those who were pregnant were
more likely to be under a net than those wh 

5.9 Issues involved in Use of ITNs

o were not.

Alth0ugh among respondents using ITNs m households with nets only on some beds, it was 

discovered that it was primarily the adults and not children who slept under a net. Among users 

(55.8%), it is worthy of note that only 28.9% cited prevention against malaria as the main reason for

its use as against 59.2% that cited prevention against mosquito bites. This shows that even among 

users there is need for further awareness. 

Availability of ITNs was reported as a major reason for not having lTNs on all beds. Discomfort and

cost also reported to be a factors mitigating against use of (TNs. These findings have some

semb lance to a study conducted in Kwara state, North-west Nigeria, by Salaudeen, et al, 2009 
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he or she was to sleep under a net Child · ren under 2 years had the highest net-use rates of any family
member-a positive finding because 0 Y unger under-5s are more vulnerable to malaria than older
under-Ss. It is also good that youn b · 

· g oys and girls m the wards surveyed are equally likely to be
protected by a net. Within the segme t" . n women of reproductive age," those who were pregnant were
more likely to be under a net than those who were not.

5.9 Issues involved in Use of ITNs

Although among respondents using ITNs m households with nets only on some beds, it was 

discovered that it was primarily the adults and not children who slept under a net. Among users 

(55.8%), it is worthy of note that only 28.9% cited prevention against malaria as the main reason for 

its use as against 59.2% that cited prevention against mosquito bites. This shows that even among 

users there is need for further awareness. 

Availability of ITNs was reported as a major reason for not having ITNs on all beds. Discomfort and 

cost also reported to be a factors mitigating against use of ITNs. These findings have some 

semblance to a study conducted in Kwara state, North-west Nigeria, by Salaudeen, et al, 2009 

h · h l b 
· 1

·
1cated as one of the major reasons for non-ownership of nets evens owmg t at cost ,as een imp ' 

I · 
h I r.actor that hinders ownership and use of nets. Other important t 10ugh cost of !TN 1s not t e on Y 1• 

. d I se of JTN included size and t) pe of the house, available factors that affect ownership an or u 

. t especiall} in large family and other competing need sleeping facilities and sleeping arrangemen s of

. · Sleeping space and sleeping patterns also determinethe individual, family and the commumties.

d net When the house is too smal L it may not bewhether it would be possible to hang an use a · 

't' es are usuall) old and small in size \\ ith high· t rural communi 1 feasible to use a net. Houses m mos 

·d I eping under !TN due to unbearable heat.. that people avo1 s e room temperatures at mght so
. 

ake some household member to opt for sleeping
S . e rural homes m 

0metimes the intense heat m sorn 
. _ . . . 

bed nets. Another ob\ 1ous fmdmg m this
out . kin it rather di f{icult to use

side the house thus ma g 

1 1 ad pre\ iously used it. imilar finding�
s . b some respondents w 10 i, 

tucty 1s the stoppage of !TN use y 
r cessation in ITN use in this tud)

for non-use o 
h . tudies. Reasonsave been documented m other s 

___ , ·- i... .. " t::wl of m\arcness and problem 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



memoer-c:t µu�1uvt: nnatng because younger under-5 s are more vulnerable to malaria than older
under-5s. It is also good that young b oys and · 1 · gir s m the wards surveyed are equally likely to be
protected by a net. Within the segment 11 women of reprodu t' ,, h c 1ve age, t ose who were pregnant were
more likely to be under a net than those h w o were not.

5.9 Issues involved in Use of ITNs

Although among respondents using ITNs m households with nets only on some beds, it was
discovered that it was primarily the d It d h' a u s an not c tldren who slept under a net. Among users

(55.8%), it is worthy of note that only 28.9% cited prevention against malaria as the main reason for 

its use as against 59.2% that cited prevention against mosquito bites. This shows that even among 

users there is need for further awareness. 

Availability of ITNs was reported as a major reason for not having lTNs on all beds. Discomfort and

cost also reported to be a factors mitigating against use of ITNs. These findings have some

semblance to a study conducted in Kwara state, North-west Nigeria, by Salaudeen, et al, 2009 

showing that cost has been implicated as one of the major reasons for non-ownership of nets even 

though cost of ITN is not the only factor that hinders ownership and use of nets. Other important

factors that affect ownership and / or use of ITN included size and type of the house, available

SI · f: ·i· · d 1 · angements especially in large family and other competing needs ofeepmg ac1 1t1es an s eepmg arr 

th · 
d' 

. . d h munities Sleeping space and sleeping patterns also determinee m 1v1dual, family an t e com 

l d use a net When the house is too small, it ma) not bewhether it would be possible to rnng an · 

. . I communities are usually old and small in size ,, ith high
feasible to use a net. Houses m most rura 

1 void sleeping under lTN due to unbearable heat.
room temperatures at night so that peop e a 

make some household members to opt for sleeping 
Sometimes the intense heat in some rural homes 

. fi It 1 use bed nets. Another obvious finding in this
outside the house thus making it rather d1f icu o 

d ts who had previous!) used it. imilar findings
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of re-treatment of expired nets. This is co · t . nsis ent with reasons and explanations reported in other
studies where non-availability of ITN lack f ' 0 awareness and knowledoe of where it can bet) 

Purchased and problem of affordability w ere ma_ior factors that affect stoppage and / or non-use of
ITN. Household economic status has b I d · . · een re ate to net ownership in a number of studies. As a
result of the economic crisis and reforms in the last 5 years in Nigeria, many people especially the
rural population are living in extreme poverty. This makes people not to value the need for ITN due
to competing essential domestic needs like food. This study showed that among respondents aware

of ITNs, benefits of using ITNs was reported to include not getting bitten by mosquito and not

getting infected with malaria. These benefits have been reported to help in the utilisation of ITNs

(WHO, 20 I 0). 

Over a five year period, Nigeria has succeeded in achieving only 2.8% of the 60% expected coverage

.. d fi I 'Id ·th ·nsecti·c1·de ti·eated nets Althouoh this is a non-negligible achievementior un er- 1ve c11 ren w1 1 -
· 0 

considering the base I ine situation of 0%, this progress is much too slow, 

. d d ell-informed strate0ies that are based on scientific Achieving the set goal requires focuse an \\ 0 

. . s This study has identified ke} issues constitutingevidence generated from local circumstance · 
. 

. while overt} militates against ownership of net, lack. ofimpediments in the cogwheels of progress, P 

r kers with the challenge of addressing these education curtail its use. This presents the po icy ma 

· h MDGs will be met. Considering the timel indeed t e issues decisively, if the RBM goa • or 

. 1 t get groups, \\ hile not neglectmg the other
'd cale-up among tie ar constraints, the aim must be a rapt s 

. . . . 
r g up in \\ h1ch several d1stnbut1on and . al istic approach to sea m . members of the population. A plur 
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b d
.
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I "" or"s 111 ie 
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. ·ng household O\\ ner�h,p but also
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studies where non-availability of lTN I k ' ac of awareness and knowledge of where it can bepurchased and problem of affordability w ere maJor factors that a ffect stoppage and / or non-use of
ITN. Household economic status has bee n related to net ownership in a number of studies. As a
result of the economic crisis and reform · h s m t e last 5 years in Nigeria. many people especially the
rural population are living in extreme rty Th' pove . 1s makes people not to value the need for fTN due
to competing essential domestic need ]'k � ct Th' s I e 100 . 1s study showed that among respondents aware
of ITNs, benefits of using ITNs was reported to include not getting bitten by mosquito and not
getting infected with malaria. These benefits have been reported to help in the utilisation of JTNs
(WHO, 20 I 0). 

Over a five year period, Nigeria has succeeded in achieving only 2.8% of the 60% expected coverage

for under-five children with insecticide-treated nets. Although this is a non-negligible achievement

considering the baseline situation of 0%, this progress is much too slO\\,

Achieving the set goal requires focused and well-informed strategies that are based on scientific 

evidence generated from local circumstances. This stud) has identified key issues constituting 

· 
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mended· this includes commercial sales of nets, financing mechanisms are combined has been recorn 

. . d targeted subsidies. 1 lm\ever, the choice of social marketing, communit)-based di5tnbution an ' 

.d of \\.hat wor strategy must be based on evi ence 1-.s in the conce,t of the count[) to ensure 
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t target not adaptability. These strategies mus I ·ncreasing household ownership but alsoon y 1 
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studies where non-availability of ITN I k ' ac of awareness and knowledge of where it can bepurchased and problem of affordability w ere maJor factors that affect stoppage and / or non-use of
ITN. Household economic status has been 1 re ated to net ownership in a number of studies. As a
result of the economic crisis and reform · h s m t e last :> years in Nigeria, many people especially the
rural population are living in extreme Th' poverty. 1s makes people not to value the need for lTN due
to competing essential domestic need 1·k f:'. d Th' s t e 100 . 1s study showed that among respondents aware
of ITNs, benefits of using ITNs was reported to include not getting bitten by mosquito and not
getting infected with malaria. These benefits have been reported to help in the utilisation of lTNs

(WHO, 20 I 0). 

Over a five year period, Nigeria has succeeded in achieving only 2.8% of the 60% expected coverage

for under-five children with insecticide-treated nets. Although this is a non-negligible achievement

considering the baseline situation of 0%, this progress is much too slov\.

Achieving the set goal requires focused and well-informed strategies that are based on scientific

evidence generated from local circumstances. This stud) has identified key issue constituting

· d. · h h I f rogress· while poverty militates against ownership of net. lack of impe 1ments m t e cogw ee s o p , 
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studies where non-availability of ITN I k ' ac of awareness and knowledge of where it can be
purchased and problem of affordability w ere ma_ior factors that affect stoppage and / or non-use of
tTN. Household economic status has bee I n re ated to net ownership in a number of studies. As a
result of the economic crisis and refo · h . nns m t e last 5 years m Nigeria, many people especially the
rural population are living in extreme rt Th' pove y. 1s makes people not to value the need for JTN due
to competing essential domestic needs like food. This study showed that among respondents aware
of ITNs, benefits of using ITNs was reported to include not getting bitten by mosquito and not
getting infected with malaria. These benefits have been reported to help in the utilisation of ITNs

(WHO, 20 I 0). 

Over a five year period, Nigeria has succeeded in achieving only 2.8% of the 60% expected coverage

for under-five children with insecticide-treated nets. Although this is a non-negligible achievement

considering the baseline situation of 0%, this progress is much too slO\-v,

Achieving the set goal requires focused and well-infonned strategies that are based on scientific

evidence generated from local circumstances. This stud) has identified key issues constituting 
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h
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distribution campaign. The most import t · . an cons1derat1on should be that cost must not be a barrier to
access to nets for the vulnerable grou o h . ps. t er measures of reducmg the cost of ITN should be
explored to ensure that the rest of the population not covered by subsidy or free distribution can have
access to the nets at an affordable cost. Seeking transfer of net manufacturing technology from a
sister African country like Tanzania, and removing taxes and tariffs on netting materials and
insecticides are some of these measures. These will create an enabling environment for. and
encourage local manufacturing of nets, which not only has the potential to substantially reduce the

market price of the nets, but also to create employment opportunities and, as such, alleviate poverty.

5.10 The role of primary health workers in influencing the use ofITNs

Table 4 summarizes the responses obtained on the main source of information on malaria. The

dominant sources of information on malaria were health workers (37.6%), radio (32.6%), and

· · 
h t t · teraction between respondents and the health workers at the telev1s1on (24%). Due to t e cons an m 

likely they will share information faster than via any other primary healthcare level, it is most 

medium. 

5.11 Limitations of the study 
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11 data collection, 

enerated a1 terthe hypothesis of this study was g 

the study in a significant way.
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5.12 Recommendations

From the current study, the following recomme d 
. n at1ons are hereby suggested to ensure optimum

utilization of ITNs in Nigeria; 

I. Use of vector prevention r. ·measures 1or Malaria control should be encouraoede, 

2. Insecticide-treated bed nets (ITN ) · s are now an important method for controlling malaria.
Their protective effect will be strongest if they are used b h

. 
h 

· 
f h 1 · y a 1g proportion o t e popu at1on at

risk. Mass Distribution Campaigns should be continued to attain high coverage.

3. ITNs should continue be sold as a commodity, using social marketing to stimulate their sale.

Sale of JTNs will increase their value to the users and might ensure their sustainability (ITNs would 

continue to be available after donor agencies have left). 

4. ITNs should continue to be provided free of charge to the groups most at risk via continuous

distribution channels like Ante-natal clinics, Schools and during Immunization weeks. Like vaccines,

ITNs are a public health intervention that decreases death and disease. Thus, like vaccines, ITNs 

deserve to be given free to those who need them most. 

5. Partner Support need to be further encouraged. especial!) among pregnant women whose use

of lTNs will be further increased if their husbands are knowledgeable and also use ITNs.

ff ourage use of ITNs and help in hanging \\ here nece sary,6. Home Visits by PI IC sta to enc 

. 
·ct t of such communities.will help prevent Malaria among resi en s 

7. Seeking transfer of net manufacturing technology from a sister African country like

t( g materials and insecticides is also recommended.
Tanzania, and removing taxes and tariffs on ne m 

d ncourage local manufacturing of nets, ,,hich not
These will create an enabling environment for, an e 
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5.13 Conclusion 

Nigeria has adopted a combination of a h pproac es, where ITNs are sold through the private market

and also distributed free or heavily sub ·d· d · SI ize to groups at nsk of severe malaria (pregnant women

and children under 5) via mass campaigns and continuous distribution channels. Balancing these

strategies so that they complement each other may prove to be the best way to rapidly increase 

coverage among vulnerable populations while ensuring that this very effective malaria control 

intervention is sustained over the long term. ITNs are generally effective when used appropriately 

and consistently by the people who face high risk of malaria mortality. Greater enlightenment, 

commitment by the people to ITNs and sustained procurement drive will ensure that this commodity 

is readily available to support the war against malaria in Abuja Municipal Area Council and Nigeria 

at large. 
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APPENDICES

Phylum: Protozoa Sub1nh ylum: Apicomplexa

Order: Cocci iida Suborder: Ha nospori11a 

Fain ily: Plas1nodi idae 

Genus: Plasrnodia 

Subgenera: Plasmodit1m, Laverania 

Species: (affecting 1nan)

uartan group: P. (Plasmodiu1n) 1nalariae, P. (P.) brasi lianu1n

Ben i,......,,tertian group: P. (P.) vivax, P. (P.) cyno1nolgi, P. (P.) cynomolgi bastiane \ii

Malignant tertian group: P. (Laverania) falc ipannn

Ovale group: p_ (P ) ovale, P. (P.) simiu1n

l(nowlesi group: P. (P.) 1-.nov.les i

• Family Tree of protozoa Phy lum
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• Global Distribution of P. Falci pa rum

P. falciparum
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Tertian, sub tertian 

Up to 24°/o 

Yes 
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m,c growthLoss from the econo penalty of

A 
-

malaria end . . 

ggregate los 

em1c1ty in 31 Af . 

adjusted 1
' ions of PPP-

--
countries, 1980-1995 

country
s (m·1r 

ncan 

987 $) 
Per person I 

(PPP d" 
oss 

1172 
___ 

-a Justed 1987 $)

As a fraction of actual 
1995 income 

Benin 

Botswana

Burkina Faso

Burundi 

Burundi 

Cameroon 

Central African Republic 

Chad 

Congo 

Congo, Dem. Rep. 

Cote d'Ivoire

Gabon 

, Gambia 

Ghana 

Guinea Bissau 

Kenya 

Lesotho 

Lesotho 

Madagascar 

Malawi 

Mali 

Mauritania 

Mauritius 

Namibia 

Niger 

Nigeria 

Rwanda 

Rwanda 

Senegal

Sierra L eone
South Africa
Togo

503 
- �- 214 

347 

162 

117 

117 

318 

270 

154 

288 

162 

294 

1684 

730 

730 

4227 

884 

995 

759 

7125 

4107 

1389 

251 

5355 

152 

5272 

0 

0 

2280 

1072 

1222 

611 

0 

832 

1457 

17315 

656 

656 

2426 

366 

4056 

1166 

1359 

1290 

226 

314 

142 

198 

0 

0 

167 

110 

125 

269 

0 

539 

161 

156 

102 

102 

286 

87 

98 

285 

151 

18°/o 

5% 

18°/o 

18°/o 

18°/o 

18°/o 

18% 

17o/o 

18°/o 

18o/o 

18o/o 

17% 

18°/o 

18% 

14°/o 

18°/o 

0% 

001o 

18°/o 

18% 

17°/o 

15°/o 

QO/o

10°/o 

17°/o 

18°/o 

18°/o 

18°/o 

18°/o 

17o/o 

1 °/o 

18°/o 

18o/o 

18°/o Zarnbia 

Zirnbab we

Total

4214 

383 

Based 

73 638 

185 
10% 

on results J 

o 

1n ohn Luke Gallup and Jeffrey D Sachs, ''Tlle Economic Burden of Malaria" ,n Economics of M 1 a ana (fortht.;om1ng)

R that these figures are reported ,n purchasing power pafltY /PPP) ad1usted dollars held constant at 1987

Corre t 

pnces This

ease note 

c s for th 

' d d d 

e effects of  pnce ,nf/at,on, as well as the fact mat ,n A,nca non-tra e goo s and services /for example h I h 

or I 

ea I ser.,1ces 

e cheaper re/alive to ,ntemaflonallY traded goods than they are m the united States In order to conver1 th 

cu 

ese un,ts into 

a 

dollar terms, it would be necessa,Y to divide bY a factor of about 3, men multiply by the rate of pnce mflat,on between 
1987

and) ar, 

rrent US

nd 1995
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ANNEX A 

List of All PHC Facilities in AMAC by Geographical Locations* (As at Aug., 2006)
Geograpl1ical Ward Name Of Health Facility Total# of PHC Centr·es 
Garki Dutsen Garki PHC Post

Kobi Pl-IC Post
3 

Garki Village PI-IC Post

Gui Gui PI-IC Post 

Iddo Pada PHC 1-Iealth Post 
3 

Tungan Madaki PI IC Post 

Gwag\-va G\vagwa PHC Health Post 

Kagi ni PHC Post 

Ji\va 1-Iulumi PHC Post

ldu _ Karr110 PI-IC Health Post 3 

Ji,va PHC Health Post 

Kabusa Burum Pl-IC Post 

Ketti PHC 1--Iealth Post 

Kabusa PI IC I-Iealth Post 

Lug be PI-IC Post 

Pyak.asa PI IC I-I cal th Post 

herreti Pl-IC Post 

Karsl1i Karshi Pl JC I-Ienlth Post
2 

Kuseki J>J IC l lealtl1 Post

Karu Pl JC I-fealth Post
Karu 

Jikwoyi PI-lC Post

Orozo Gidan Mangoro PI-IC Post

Gugugu PI IC Po5t
4 

Kurudu Pl IC Post

Oro7o Pl-IC Post

I . PJ IC I IealLl1 Post
Mabus 11 

Gwarinpa 

Pi\�oyi Pf re

Ith Post

28 
Utako 1 -fea 

Total 
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List of All PHC J·acilities in AMAC by Geographical Locations* (As at Aug., 2006)

Geographical Ward 

G arki

Gui 

Gwagwa 

Jiwa 

Kabusa 

Karshi 

Karu 

Orolo 

Gwarinpa 

Total 

•source: Health Departmen4 A 

Name Of Health Facility

Dutsen Garki PHC Post

Kobi PI-JC Post 

Garki Village PI-IC Post 

Gui PHC Post 

lddo Pada Pl-IC Health Post 

Tungan Madaki PHC Post 

Gwagwa Pl-IC 1-Iealth Post 

Kagini PHC Post 

1-Iulumi PHC Post

Idu _ Karmo PHC Healtl1 Post 

Jiwa PHC I Iealth Post 

Buru1n Pl-IC Post 

Ketti Pf IC flealtl1 Post 

Kabusa Pf-IC �lealth Post

Lugbe Pl IC Post

Pyakasa P l -IC l-fealt�1 Post

Sherreti PI-IC PoSl

Karshi PI-IC I-Iealth Post

k. Pl-IC r Iealth Posl
Kuse 1 

Karu PI-IC 11caltl1 Post

Jik\\'OYi PI-IC Post

Gidan Mangoro J)J IC Post

Gugugu Pl-IC Post

Kuru du Pl IC Post

Orozo Pl-IC Post

h. Pl IC I Iealtl1 Post
Mabus 1

Piwoyi Pl- IC

ULnko J Jea Ith Post 

C Abui� 2006
MA ' . 

Total # of PHC Centres 

3 

3 

3 

6 

4 

3 

28 
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List of Selected PHC Centres Used For Study and Geographical Locations

Serial# of Serial# of Geographical Name Of Health Facility Total Quantity of 

PHC Centre Questionnaire Ward
Questionnaires 

I. 001 -035 Garki Garki Village Primary Health 35 

Care (PHC) Health Post 

2. 036-050 Kobi PHC Health Post 15 

3. 051 -102 Gui lddo Pada Pl-IC Health Post 52 

4. 103 - 156 Gwagwa Gwa�rn PHC Health Post 54 

-5. 157 - 186 Jiwa !du - Karmo PHC Health Post 30 

6. 187-212 " Jiwa PHC I lealth Post 26 

7. 213-237 Kabusa Kabusa PHCHealth Post 25 

8. 238-252 " Kelli PHC Health Post 15 

9. 253 ?76 .. P)akasa PIIC llealth Post ?-t 

10. 277-301 Karshi Karshi PHC I lealth Post 26 

11 302 327 Orozo Gidan 'vlangoro Pl IC Post 25 

12. 328 382 Karu Karu Pl JC I lcalth Post 55 

13 383 429 Gwarinpa Utako J lealth Post 47 

14. 430 500
.. Mabushi Pl IC I lealth Post 71 

500 
TOTAL 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



I 

II 

11 

-

ANNEXC 

QUESTIONNAIRE 

Dear Respondent, 

Introduction and consent: My name is ......................................... 1 am part ofa team of postgraduate students who
are carrying out a survey on people's health \\ith focus on malaria and Insecticide - treated nets in Abuja Municipal Area
Council (AMAC) or the FCT. I would like to briefly ask you some questions. Your answers will remain confidential and
we will not lake down your name or address so that no one will kno\\ who gave us these answers. There are no correct

ans\\ers; each of your answers will depend on your views and your situation.

Thank you in advance for sparing time to complete this questionnaire. 

l�-L-jUEST!ONNAIRE NUMBER, (ll<c J l!iM<s- e.g.: 004)

u*WARD: (TICK} 

GUI----- 01 JIWA----

GWAGWA-- 05 KARU----

�. ECTION J: GENERAL INFORMATIO 

I. Gender of Respondent

Male 

Female

2. Respondent's ngc

J 

02 GARKI------- 03 KABUSA 

06 GWARINPA-- 07 KARSH/-------

D TA OF RE PON DENT 
N/BASIC DEMOGRAPHIC A • 

2 

o.i 

08 
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3. What is your relationship to th h e cad of your household?

Self I 

Wife 2 

Husband 3 

Daughter 4 

Son 5 

Sister 6 

Brother 7 

Cousin 8 

Other relative, specify 9 

4. What is your occupation (whatever you do to earn money)?

Farmer 
I 

Trader 
2 

Artisan (Skilled crafts person)- Please specif) 3

4 
tudent 

5 

Civil Servant 

Professional. in pri,atc sector 6 

(specif)) 

sector 7 

Professional in public 

(specify) 
8 

Others(Please specif)) 

5. 

. d"

f tucntion you have ntt111ne . 

What is the highest stau<lard O cc 

Primar) education -
--- 2

Secondary 
3 

Post-secondary 
5 

Never attended school 
6 

Ref used to disclose 
7 

Other (Specify) J 

'---
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[ 

SECTION 2: LIVING CONDITIONS

6. How many bedrooms do you have in your house (not including the toilet/ bathroom and kitchen)?

Interviewer. write with leading zeros 

7. Do the doors and windows of your house have netting?

I� I 
8. What source of lighting do you use in your house?

Electricity I 

Kerosene/Paramn Lamp 
2 

Wax candle 
3 

Others,(specif)) 
4 

9. \\/here do you obtain drinking water from?

In-house lap 

Stand-pipe in street/local area 

Bore-hole 

Well 

Other (please specify 

10. 
Tty do� yo 

What type of toilet fac1 • 

Own flush toilet 

Shared flush toilet 

Ur household have?

2 

3 

Own pit latrine 
-----1-1

Shared pit latrine 

No toilet 

Others(specify), ____ _
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I I. What is your source of health information? Wh ( ere do you sec or hear malaria messages from?)

Radio 

TY 

Newspaper/magazine 

Posters/notices 

Friends/Relative 

Health workers/ I lospitals /Health Centres 

Government officials 

Church/Mosque 

SECTION 3: MALARJA 

I 

2 

3 

4 

5 

7 

8 

9 

12. Have you ever heard of a disease called Malaria?

CiJ� IF NO, GO TO SECTIO 4 
I� I 

13. Can you please tell me what the MAI 'l YMPTOM or sign of this illness is?

�- MAIN SYMPTOM (ONE ANSWER ONLY)�

I 

Fever 
2 

Feeling cold 

3 

Headache 
4 

Vomiting 
5 

Diarrhoea 
6 

General bod) weakness
-

Loss of appetite
8 

Body pain/Joint pain

Eyes become yellow
10 

Onn't know 
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Radio 

TV 

Newspaper/magazine 

Posters/notices 

Friends/Relative 

Health workers/ I lospitals /Health Centres 

Government officials 

Church/Mosque 

SECTION 3: MALARJA 

I 

2 

3 

4 

5 

7 

8 

9 

12. Have you ever heard of a disease called Malaria?

I� I 
til .... IF NO, GO TO SECTION 4 

13. Can you please tell me ,,hat the MAIN YJ\1PTOM or sign of this illness i ?

�- MAIN SYMPTOM (ONE ANSWER ONLY)�

I 
Fever 

2 

Feeling cold 

3 

Headache 
4 

Vomiting 
5 

Diarrhoea 

General body v. eakness

7 

Loss of appetite 
8 

Body pain/Joint pain

9 

Eyes become yellow
10 

Don't know 
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14. What OTHER SYMPTOMS or signs of malaria are you aware o�

�- OTHER SYMPTOMS (M UL TlPLE ANSWERS POSSIBLE) 

Fever 1 

Feeling cold 2 

Headache 3 

Vomiting 4 

Diarrhoea 5 

General body weakness 6

Loss of appetite 7

Body pain/Joint pain 8 

Eyes become yellow 9 

Don't know 10 

15. Which categories/groups of people are MOST AFFECTED by malaria in your home or

neighbourhood in this year?

Adult Men 
I 

Adult Women 
2 

Children under 5 )ears old 3 

4 

Pregnant "'omen

Children above 5 years old 5 

6 

Elderly people

Others(Please specify)
7 

16. What is the MAIN CAUSE of malaria that you know of!

�- _(ONE ANSWER ONLY)�

Working in the sun

From being in the rain

From getting cold
4 

From drinking dirty water

From another person wilb malaria 
5 

by mosquitoes
From being bitten 

7 

Don't know 
8 
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Fever 
I 

Feeling cold 2 

Headache 3 

Vomiting 4 

Diarrhoea 5 

General body weakness 6 

Loss of appetite 7 

Body pain/Joint pain 8 

Eyes become yellow 9 

Don't know 10 

IS. Which categories/groups of people are MOST AFFECTED by malaria in your home or 

neighbourhood in this year? 

Adult Men I 

Adult Women 2 

Children under 5 years old 3 

Pregnant ,,omen 
4 

Children above 5 years old 5 

-� -

Elder!} people 
6 

Others(Pleasc specify)
7 

16. What is the MAIN CA SE of malaria that you know of?

�-_(O EANSWERONLY)�

I 

Working in the sun

From being in the rain

3 

From getting cold

4 
From drinking dirty water

Prom another person with malaria
5 

by mosquitoes
From being bitten 

Don't know 

Others(Please specify)
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J 7. e there any OTHER WAY you can get the disease?
�-OTHER WAYS-(MULTIPLEANSWERS POSSIBLE)

Working in the sun 
I 

From being in the rain 
2 

From getting cold 
3 

From drinking dirty water 
4 

From another person with malaria 
5 

From being bitten by mosquitoes 6 

Don't know 7 

No Other way 
8 

Others(Please specify) 9 

18. • ? Do you think a person can die from malaria. 

19. I • ? ) to prevent getting ma arm. Are you aware of any ,my (or ways 

20 

Yes 

No 

I � I 
. ,, 

I d an attack of malaria. Have you ever rn 

I 

2 

[!)..., IF NO, GO TO Q . 27; ff YES, go to Q. 21

21 
• ? . ou last have malaria. 

How long ago dad y 

Days ago I 

Months ago 2 

Years ago 
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22. When you last had malaria did you get treatment for it?

ttJ .... IF NO, GO TO Q. 25 

23. Where did you get the treatment? (Circle all response)

A Pharmacy I 

Drug Shop (Patent Medicine Shop) 2 

A general merchandize ( Provision) shop 3 

A traditional healer 4 

Government I lospital/Clinic 5 

Private l lospital/CI inic 6 

Others (Please specify) 7 

24.
What treatment were you given? (Circle all responses)

1 raditional Medicine (Specif)) I 

NiYaquine/chloroquine tablet 2 

---- - -

Fansidar tablets
3 

Quinine tablets
4 

Camoquine tablets
5 

Metakel fin tablets

7 

Aspirin/Panadol
-.--

Tablets, unspeci tied

Chloroquine injection

10 

Artesunate 

rhcrap) 11 

Artemisinin-Bascd Combination

(ACTs) drugs 
12 

Others(Specily)_
--

--

13 

Don't Know 
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25. During your last malaria attack d1"d , you go to work?

I 
I l 12 

26. Which of the following statem t b en s est describes what you do when you have malaria: do you always
seek treatment, someti,nes seek treatment or never seek treatment?

Always seek treatment I 
Sometimes seek treatment

2 

Never seek treatment 
3 

27. In the past 3 months, how many people in your household have suffered from malaria?

28. In the past 3 months, how many pregnant women in your household have suffered from malaria?

29. In the past 3 months, how many under-5 children in) our household have suffe,·ed from malaria?

30. What is the :\IOST JMPORTAl'iT (BEST) thing you do in your household to prevent getting

malaria? (ONE ANS\\ ER ONLY)

Sleeping under a mosquito net I 

Take ni,aquine/ chloroquine 2 

A,oid being bitten b) mosquitoes 3 

Use mosquito coil 4 

----

s Use insecticide spra) s 

A, oid going out in the cold 6 

----

Avoid staying under sunshine for a long time 7 

Close the doors and "ind0ws at night 8 

Keep the house and surrounds clean 9 

10 
Use repellanl cream 

Use nettings on Windows and Doors I I 

-

12...,, _, , ____ ;_, �,1,,1nnrim/prc\.entive dnigs
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1� j 
26. Which of the following state t b d . men s est escnbes what you do wben you have malaria: do you always

seek treatment, sometimes seek treatment or never seek treatment?

Always seek treatment 
I 

Sometimes seek treatment 
2 

Never seek treatment 
3 

27. In the past 3 months, how many people in your household have suffered from malaria? 

28. In the past 3 months, how many pregnant women in your household have suffered from malaria?

29. In the past 3 months, how many under-5 children in your household have suffered from malaria? 

30. What is the '\10ST IMPORTAl\'T (BE T) thing vou do in your household to pre,ent getting

malaria? (ONE ANSWER O'\LY) 

Sleeping under a mosquito net I 

Take nhaquine/ chloroquine 2 

A, oid being bitten b)' mosquitoes 3 

Use mosquito coil 4 

Use insecticide spray!> 
5 

A, oid going out in the cold 
6 

A ,aid sta)' ing under sunshine fo1 a long time 7 

Close the doors and v. in<lo,\s at night 8 

Keep the house and surroun<ls clean 9 

IO 
Use repellant cream 

Use nettings on Wi ndov. 5 3nd Doors II 

-

12
Take daraprim/ Metaprirn/pre,enth c drugs

117 
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Drinking clean water
13 

Don't do anything
14 

Others(Specify)
15 

31. What OTHER THINGS do you do to prevent malaria? (MULTIPLE ANSWER)

Sleeping under a mosquito net

Take nivaquine/ chloroquine

Avoid being bitten by mosquitoes

Use mosquito coil

Use insecticide sprays

Avoid going out in the cold

A void Sta) ing under sunshine for a long time

Close the doors and windows at night

Keep the house and surrounds clean

Use repellant cream

Use nettings on Windo,..,s and Doors

Take daraprim/ Metaprim/preventivc drugs

Drinking clean water

Don't do anything

Others(Specify)

ECTION 4: MOSQUITOES 

I 

2 

4 

5 

6 

7 

8
9 

10 

11 

12 

13 

1-l 

15 

? 

Do mosquitoes cause any trouble to you.
32. 

/ Yes LJ 
/No LJ 

Q 34 but SKIP Q 33, 35 & 36 
C!J..., IF NO, Answer

'to cause you trouble?
In what ways do mosqu1 

33 
-

They bite

Their bites are itch)
3

They carry disease

They make noise
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14 

Others(Speci fy) 
----------- 15 

31. What OTHER THINGS do yo u do to prevent malaria? (MULTIPLE ANSWER)

Sleeping under a mosquito net I 

Take nivaquine/ chloroquine 2 

Avoid being bitten by mosquitoes 3 

Use mosquito coil 4 

Use insecticide sprays 5 

Avoid going out in the cold 6 

A void staying under sunshine for a long time 7 

Close the doors and windows at night 8 

Keep the house and surrounds clean 9 

Use repellanl cream 
10 

Use nettings on Windo\\S and Doors 11 

Take daraprim/ Metaprim/pre\ entive drugs 12 

Drinking clean water 13 

Don't do an)1hing
14 

Others(Specify)
15 

SECTION 4: MOSQ JTOE

-----------

-----

32. 
'toes cause any trouble to you?

Do mosqu1 

1 

Yes 

No 

4 but SKIP Q 33, 35 & 36

00� JF NO, Answer Q 3 

·10 cause you trouble?

In what ways do mosqu1 

33 
1 

They bite 

Their bites are itchy

They carry disease

They make noise

Others(Specif)' )_
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34. During what season d o you notice a lot of mosquitoes?

During the dry season I 

During the rainy season 2 

Throughout the year 3 

Do not experience a lot 4 

Don't know 5 

Others(speci fy) 6 

35. At what time of the day do mosquitoes bite most?

T he morning I 

The afternoon 2 

T he evening 3 

A t night in bed 4 

A II day 
5 

D on't knO\\ 
6 

Ot hers(Please specify) 7 

36. What method(s) are }OU currently using to protect your household from mosquitoes?

Use a mosquito net
I 

Use insecticide spra)
2 

Clean the area around the house 3 

Close windows and doors
4 

5 
Light fire in the house

6 

Use coils 

Apply mosquito repellant to skin
7 

8 

Use traditional plants

9 

Light Candle 
IO 

Use nettings on Windov,s and Doors

Bum CO\.\ Dung/Traditional Plants
11 

Traditional( Please specif)) 12

Other 

specif)) 13

Commercial(Please
Other 

1 I 
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During the dry season I 

During the rainy season 2 

Throughout the year 3 

Do not experience a lot 4 

Don't know 5 

Others(specify) 6 

35. At what time of the day do mosquitoes bite most?

The morning I 

The afternoon 2 

The evening 3 

At night in bed 4 

All day 5 

Don't know 
6 

Others(Please specif)) 
7 

36. What method(s) arc you currently using to protect your household from mosquitoes?

Use a mosquito net I 

Use insecticide spra)
2 

Clean the area around the house 3 

Close '"indows and doors
4 

5 

Light fire in the house

6 
Use coils 

Appl) mosquito repellant to sh.in
7 

8 

Use traditional plants

9 

Light Candle 
10 

Use nettings on Windows and Doors

Bum cov. Dung/Traditional Plants
11 

Traditional(Pleasc specif)) 12

Other 

specify) 13

Other Commercial(Please

14 

No Method 
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37. Why don't yo u protect your household against mosquitoes?

I don't know how to 

I don't have the money 

I don't have the time 

Protection materials are not available

I can't be bothered 

Others(Please specify) 

SECTION 5: BEDNETS 

I 

2 

to me 4 

5 

6 

38. Which of the following do you sleep under?

Ordinary bed net 1 

ITN -(Insecticide-Treated Nets) 2 

I do not use nets 3 

39. Do you currently use bcdnets?

1:� IB 
CE .... IF NO GO TO 51,; IF YES,PROCEED TO Q 40

40. Do you have bed net on all beds your household?

Yes. all beds 

No. not all beds 

C!l..,. IF YE , GO TO Q 42; IF NO, A K Q 41

41. Why don't you have nets on all beds in your household?

I 
Bednets are too c,pensi-.:e

I am not interested 1n putting them on ever} bed 2 

I don't know how to lit the net on all the beds 3 

4 

Only children need nets 

120 
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Only adults need nets 
5 

Some beds are nol occupied 
6 

Nets nol available 
7 

We have WindO\v & door nettings 
8 

Don·l know 
9 

Olhers(Please specify) 
10 

42. On whose bed is/are the net(s)?

Head ofhousehold I 

Spouse 2 

Bed shared with spouse 

Children under-5 years old 4 

Children abO\ e 5 years old 5 

Visitors 6 

Others (Please Specif)) 7 

43. On whose bed is/arc there no nct(s)?

llead of hou�ehold I 

Spouse 2 

Bed shared \\ ith spouse 3 

Children under-5 years old 4 

Children above 5 )Cars old 5 

Relative 

Visitors 

Others (Specify)

44. Last nigh I, did you personally sleep under n bed net?

Yes 

No 

IF YES, SKJP Q-'S, IF NO, GOTOQ-'S
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Only adults need nets
5 

Some beds are not occupied
6 

Nets not available 
7 

We have Window & door nettings 8 

Don·t know 
9 

Others(Please specif)) 
10 

42. On whose bed is/are the nct(s)?

Head or household I 

Spouse 2 

Bed shared "ith spouse 3 

Children under-5 }ears old 4 

Children abO\ c 5 years old 5 

Visitors 6 

Others (Please Specif)) 7 

43. On whose bed is/arc there no net(s)?

Head of household I 

Spouse 2 

Bed shared \\ ith spouse 3 

Children under-5 years old 4 

.__ 

Children above 5 )Cars old 5 

Relative 
6 

Visitors 
·-

Others (Specify)
8 

44. L . I t d1·d you nerson:1lly sleep under�• bed net?
ast 111g 1 , ,. 

Yes 

No 

' 

IF YES, SKJP Q-4S, IF NO, G OTOQ�S
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Only adults need nets 
5 

Some beds are not occupied 6 
Nets not available 7 
We have Window & door nettings 8 

Don't know 9 
Others(Please specify) 

10 

42. On whose bed is/are the nct(s)?

I lead of household 
I 

Spouse 
2 

Bed shared ,, ith spouse 3 
Children under-5 years old 4 

Children above 5 )ears old 5 

Visitors 6 
Others (Please Specify) 7 

-t3. On whose bed is/are there no net(s)? 

Head of household I 

Spouse 2 

-- �-Bed shared,, ith spouse 3 

Children under-5 years old 4 

-Children above 5 years old 5 

Relative 6 

Visitors 7 
Others (Specify) 8 

44. • I t d1"d you personnlly sleep under a bed nel?
Last mg•, 

r No 
IF YES, SKIP Q45; IF NO, GO TO Q-tS

I 
I 

J 12 
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45. Why did yo u not use a net last night?

It is too hot 
I 

Mosquitoes still bite though the net 2 

It is difficult ifyou wantto get . h . up tn l e night 3 

It lakes time lo tuck the net each night 4 

We have Window & door nettings 5 

There is not enough air 
6 

Others(speci fy) 7 

46. What is the main reason you use bed- nets in your house?

To Prevent against mosquito bites I 

To prevent malaria 2 

To prevent anno)ance from mosquitoes 3 

Others (Please specify) 4 

Don't Know 5 

47. For how long have you had bednets in your house?

Weeks I 

Months 2 

Years 3 

48. What type of bed net(s) do you have in your house?

PROMPT IF NECESSARY. MULflPLE ANSWERS ro SIBLE

-�

Manufactured net
I 

Cotton net, home made
2 

Ny Ion net. home made
3 

4 
Others(Speci f y)

5 

Don't know � 

49. How did you obtain your bednet(s) Multiple nnsner possible 

It was/they \\ ere given to me for free I 

I bought it/them

3 

I can't remember

� 
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It is too hot 

Mosquitoes still bite though the net 

It is difficult if you want to get 
. 

h 
. 

up in t e night 

It takes time to tuck the net each night 

We have Window & door nettings 

There is not enough air 

Others(specify) 

I l 

2 

3 

4 

5 

6 

7 

46. What is the main reason you use bed- nets in your house?

To Prevent against mosquito bites 1 

To prevent malaria 2 

To prevent annoyance from mosquitoes 3 

Others (Please specify) 4 

Don't Know 
5 

47. For how long have you had bednets in your house?

Weeks 
I 

2 

Months 

3 

Years 

48. What type of bed net(s) do you have in your house?

PROMPT IF NECESSARY. l\lULTIPLE AN WERS POSSIBLE

I 

Manufactured net

2 

Cotton net. home made

3 

Nylon net, home made

Others(Specify)
5 

Don't know 
-

_L..--

49. How did you obt:un your bednct(s) Mult1plc 1111 wer possible 

It was/the) were gi\en to me for free
I 

I bought it/them

I can't remember
4 

Other, (specify)
I')') 
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so. Where did you obtain/buy your bednet(s) from?

A shop (Provision shop) 
I 

A pharmacy 
2 

A drug shop (Patent Medicine shop) 3 

A health centre/I lospital/Clinic 4 

A market 
5 

Other (Specify) 6 

� (Refer to Q39).Ask Questions SJ - 53 ONLY TO RESPONDENTS WHO DO NOT CURRENTLY 

USE BEDNETS in their households. 

51. Why are you not using a bed net of any type, nowadays?

MULTIPLE ANSWERS POSSIBLE 

I am not bothered b) mosquitoes I

Nets are too expensive 2

I feel uncomfortable sleeping under a mosquito 3

net (not com enient) 

I don't kno,, \\here to bu) a net from 4

Nets arc too hot 5

Nets are not a, ailable in this area 6

I have no bed to use nets on 7

Others(please specify) 8

52.
Where in this area can someone obtain a bed net? Ask all:

General (Provision) shop I 

Opcr1 air market 

MarJ...et �tall/kiosk 

Drug (Patent Medicine) Shop 4 

Pharmacy 

Clinic/Hospital 

Other (specif}) 

Not available 

. .
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A shop (Provision shop)
-

--

I 

A pharmacy 
2 

A drug shop (Patent Medicine shop) 3 

A health centre/1 Iospital/Clinic
4 

A market 
5 

Other (Specify) 
6 

� (Refer to Q39).Ask Questions 51 - 53 ONLY TO RESPONDENTS WHO DO NOT CURRENTLY 

USE BEDNETS in their households. 

51. \Vhy arc you not using a bed net of any type, nowadays?

MULTIPLE ANSWERS POSSIBLE 

I am not bothered by mosquitoes I 

Nets are too expensi"e 2

I feel uncomfortable 5fecping under a mosquito 3

net (not com-enient) 

I don·t knO\\ \\here to bu) a net from 4

Nets are too hot 5

Nets are not a, ailable in this area 6

J have no bed to use nets on 7

Others(please specif)) 8

52. Where in this area can someone obtain a bed net? A k all:

General (Pro"ision) shop I 

Open air market 
2 

Market st.all kiosk
3 

-

Drug (Patent Medicine) Shop 4 

Pharmacy 

Clinic/Hospital 

Other (specify) 

Not available 

Don't know 
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53. On average, what is the cost of buying a net in Naira (�?

BRAND SIZE COST 

Small 

Medium 

Large 

54. What do you think is/are the benefit(s) of sleeping under a bed net?

Don't get bitten by mosquitoes I 

Don't get malaria 2 

Don't get bothered by other insects 3 

Sleep better 4 

It was warmer 5 

Other(Please specify) 6 

55. What then do you think arc the problems associated with sleeping under a bed net?

It is too hot sleeping in a net I 

Mosquitoes can still bite through the net 2 

rt is dim cult if you want to get up in the night 3 

It takes time to tuc" the net each night 4 

There is not enough air
5 

6 

None I No difficulty

7 
Other, specify 
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SECTION 6: INSECTICIDE-TREATED NETS

56. 
Have you ever heard about or seen bednet(s) treated with insecticides? 

I 1 I 
IF NO, GO TO Q65 

I 2 
I 

57. Arc any of your bed nets treated with insecticide?

I I I 
I 

2 
I 

58. Is it important for a pregnant woman and children under-5 years old to ALWAYS sleep under

treated nets?

Very important I 

Some,, hat important 2 

Neither important nor unimportant 3 

Not ver) important 4 

Not important at all 5 

59. What do think is the reason for treating bed nets?

To kill mosquitoes I 

To make the net stronger 2 

To repel mosquitoes 3 

Don·t know 4 

Others(Specify) 5 

60. 
. . ·on about Insecticide- treated nets?

What 1s your op1m 

. t c by go,emmcnt & 
Another profit making ven ur 

private sector 

Good, but inconvenient

Very good 

I don't know about ITNS
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61. Where can you buy a bednet tr . . eated with insecticide in this area?

General (Provision) shop 
I 

Pharmacy 
2 

Health center/clinic/Hospital 
3 

-

Markets 
4 

Others(speci f y) 
5 

Don't know 6 

No Place to buy 

62. Where did you see it being treated?

A general merchandise (Provision) shop I 

Pharmac) 2 

Drug (Patent Medicine) Shop 3 

Health center/Clinic/Hospital 4 

Markets 5 

Al home 6 

Others(specif)) 7 

63. Do bednets have to be re-treated?

IF NO, GO TO Q. 65 

64. After how long does net have to be treated?

months I 
Every 

£\er) 
_J-ears 2 

3 
Don't k.no"' 

flllerviewer rend & exp/a/l1S tile te.\l BELOII about the 1,eatme11t of bed11et to the resprmdent before ru/.lug the next

two questions: 
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USE OF TREATED NET FOR MAL ARIA PREVENTION AMONG PRJMARY HEALTH-CARE CENTRE

ATTENDEES IN ABUJA MUNJCJPAL AREA COUNCIL, NIGERIA

ADDENDUM TO THE QUESTIONNAIRE 

TO BE USED FOR QUESTIONS 65 - 69 BY THE INTERVIEWER AT EACH HEAL Tl-fCARE CENTRE 

*** lnten•iewer read the following text about a treated bed net to the respondent before asking the questions 65- 69 in the 

Questionnaire. 

I am no\\ going to explain to }OU \\ hat a treated net is. This e,planalion \\ ill help you Lo answer the next two questions 

that I am going to ask ) ou. 

(I.) = A treated bed net is almost I ike any other ordinar) bed net. The only difference is that it is treated \\ith insecticides. 

·1 hesc insecticides are safe to people. but cffecti\e f...ill mosquitoes. The treatment is done b) dipping a clean net into a

recommended dosage or insecticides solution until it is complete!) \\et. lhe wet net is then dried on a clean surface. 

Treating :\(•I\ \\ ith I fl\l'Cllt'lflc (Source: Glohal Strategic P/011100.'i - 2015, IJ 110, 2005)

• · , more time!:> a }Car depending on ho\, lrequcntl) the net 1s \\�hcd.
Re-treatment can be done t,\ ice or 

. • . •d nets. In this eai,c, thl.! nets ore treated , .. ith insccl1c1dc<, rwm the l:.ictol"). at the time
(2.) =The oilier type is the prc-treatc 

k ,J This t} pc lasts for 2-..J ) cars. depending on the t) pc of insecticide u,cd.
of producing the nets. The, arc t11en pac age . 
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65. How important do you th' mk an INSECTICIDE-TREATED NET would be to you and your
household? Would you say it would b . e very unportant, somewhat impor/0111, neither important nor
1111importa11t not , very unportant or not important at all?

Very important 
l 

Somewhat important 
2 

Neither important nor unimportant 3 

Not very important 4 

Not important at all 
5 

66. Last night, how many children under the age of5 slept under a treated bed net?

67. Last night how many pregnant women slept under a bed net?

68. Last night how many adult women (15 years & above), slept under a net?

69. Last night hon man} adult men (15 years & above), slept under a bed net?

SECTION 7: UNDER-5 JNFORJ\.'1ATION 

*** Ask the following questions only to households with children aged 5 years and belo\\. ff there are no children

of that age, close the interview and thank the respondent. If there are children, fill each column with rele, ant

codes (I, or 2, or3 ... e. t. c.)

Particulars 

70.Sex of child

- Mor F

71.Age (exact dates, if possible)

I (0- /2 AfonJhs) 

-1

Child from the same IJmil) 

2"J J'J Child 5
1

" Child 

---·r- -

l-�-=-_---
--
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unimportant not ve ' ry miportant or not important at all?

Very important 
I 

Somewhat important 
2 

Neither important nor unimportant 3 

Not very important 
4 

Not important at all 
5 

66. Last night, how many children under the age ofS slept under a treated bed net?

67. Last night how many pregnant women slept under a bednet?

68. Last night how many adult women (JS years & above), slept under a net? 

69. Last night how many adult men (15 years & above), slept under a bed net?

SECTION 7: UNDER-5 INFORMATION 

····r-· ·- . 

"'*"'Ask the following questions only to households with children aged 5 years and below. If there are no children 

of that age, close the interview and thank the respondent. If there nre children, fill each column n ith relevant 

codes (I, or 2, or 3 ... e. t. c.) 

Particulars 
Child from the same fomil} 

I" 2"d J'J Child ..J'h Child 5\/1 Child 

70.Sex of child

-M orF

__ ,_ -- -- - -

?I.Age (exact dates, if possible)

1.- - --L- -
-- �---

(0- 12 Months)

--
---�

-J

-
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(Between 1 & 2 yrs) 

-2

(Between 2 & 3yrs) 

-3

(Between 3 & 4yrs) 

-4

(Between -I & 5yrs) 

-5

72. Has the child had malaria in the last

month? - YES or NO 

73. Was the child treated

Malaria? - YES or NO 

for 

(if NO thank re.\po11de11t and close

i11tervie111).lf YES, proceed to O. 74

74. Where was the child treated?

..,. Pharmacy -1

------------------ -

..,. A government hospital/clinic -2

--------- --
.... . 1-----

·'-..,. A prh,ate hospitallclinic 3

--

..,. A Patent Medicine Shop 4

..,. A Traditional Healer

f-------------

..,. Other(Spccify) - 6

-- ,_ -·-

__ i---

-5

____ 1-- I 
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(Between 2 & 3yrs) 

-3

(Between 3 & 4yrs) 

-4

(Between ./ & 5yrs) 

-5

72. Has the child had malaria in the last

month? - YES or NO 

73. Was the child treated

Malaria? - YES or NO 

for 

(if NO thank respondent mu/ close

i11terview).If YES, proceed to O. 74 

74. Where was the child treated?

.,. Pharmacy --1-

---------

.,. A government hospital 'clinic -2

----------

>--.,. A pri\ate hospital/clinic 3
- --

--------

--
..., A Patent Medicine Shop 4

-5

,_ -

..., A Traditional Healer
-- -

---- --
---------

..., Other(Specif)) - 6

--------
-

- --
- -

__
 ,._----�----------'

L_ _____ -1--___._-
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lllil-Don't know - 7

75. What treatment was given?

CtJ Fill each box accordingly as follows:

lllil- Traditional Medicine -1

lllil- Chloroquine -2

lllil- Fansidar -3

lllil-Quinine tabs -4 

lllil-Quinine inj. - 5 

lllil-Aspirin/Pcm- 6 

.,... Artcsunate - 7 

.,... Artemisinin-bascd Combination 

fherap} - ACTs, 
, 

(Coartem tab. 

G-sunate tab. 

Artequine Lab, 

e.t.c.) - 8

.,... Don·t Know - 9 

.,... Other -10

WTHANK \OU!
END OF JNTERVIE 
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..,.Don't know - 7

75. What treatment was given?

Cil Fill each box accordingly as follows:

..,. Traditional Medicine -1

..,. Chloroquine -2

..,. Fansidar -3

..,. Quinine tabs -4 

..,.Quinine inj. - 5 

..,. Aspirin/Pcm- 6 

..,. Artesunatc - 7 

..,. Artemisinin-based Combination 

Therapy - ACTs, 
, 

(Coartem tab. 

G-sunate tab. 

Artequine tab, 

e.t.c.) - 8 

.... Don't Know - 9 

.... Other - J 0

WTIIAN� YOU!
END OF INTERVIE 
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