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Abstract 

Nigeria accounts for about 25°/4 of malaria cases that occur globally. The north central zone has 

the second highest malaria prevalence in the country and low utilization of long-lasting insecticidal 

nets (LLIN). However, there is paucity of information on household dynamics that influence 

malaria transmission in all age groups. The objective of tlus study was to determine prevalence of 

malaria parasitaemia, identify exposure factors for infection, and factors associated with long

lasting insecticidal net use among housel1olds of confirmed malaria patients in Abuja, Nigeria. The 

rationale for selecting households where one was already diagnosed for malaria was to establish 

possible common exposure. 

A cross-sectional study was conducted using multi-stage sampling technique. Malaria patients 

\Vere identified from selected health facilities in Abuja. Their homes were visited within seven 

days and all their household members were enrolled into the study. Overall, we recruited 602 

participants from 107 households linked to 107 malaria patients. Interviewer-administered pre

tested questionnaires were used to get information on house characteristics, LLIN ownership and 

utilization, and knowledge of LLIN and other prevention measures. Blood samples were collected 

from the household members for laboratory diagnosis of malaria parasitaemia using rapid 

diagnostic test kits in the field and microscopy in the laboratory. Individuals who tested positive 

were treated with artemether-lumefantrine. Frequencies and proportions were calculated for all 

study variables. Association between LLIN use and malaria parasite density were determined using 

Kruskal-\Vallis test while association between participants' characteristics and presence of 

parasitaemia were examined using Chi-square test and logistic regression models. Level of 

significance was set at 5%. 

Of all participants, 331 (55 0%) were female while 271 (45 0%) were male. The median age of 

respondents was 16.5 years (Interquartile range (IQR)· 23 years). Proportion of households that 

owned and used LLTNs were 44.8% and 33 6%, respectively Malana paras1tacm1n \Vos detected 

in at least one family member of 102 index patients Proportion of LL IN use nnd prc,·nlcnct' ('If 

asymptomatic malaria parasit<-.cmia arnong study participnnl5 were I 7.8% oncl 69.9%. rcspccti,·cl)'. 

Living in houses \.vith uncovered wntcr receptacles around the l1ousc (1\0l{: 2.3, 95a o Cl: 1.29-

4.00) \vas associaled witl1 1 ... ( ... 1 • use 111 i;tudy par&icipnnts, lnchvidnnls \Vitl1 1>,1. he. llfC>\tntl their 

homes had 1ncrea�cd odds (AOit.2.1, 95% Cl: I J7-J.27) ol hll\'lnl� n,11ll,r1n 11n111s11nen,1n.
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• 

High prevalence of asymptomatic malaria parasitaemia and low use of LLIN among household 

members of malaria patients portend the risk of intra-household common source of malaria 

transmission. Study to explore the role of preventive treatment of household members of 

confirmed malaria patient in curbing transmission is suggested. It is recommended that all age 

groups use LLINs and that environmental management is conducted regularly. 

Ke)"vords: Malaria, Parasite, Households, Insecticide-treated bednets, Nigeria 

Word Count: 426 
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CHAPTER ONE 

1.0. Introduction 

1.1. Background 

Malaria is an acute febrile illness caused by the protozoan parasite Plas1nodiun1. There are five 

species of Plasnzodiun1 that can infect humans: P. falciparu,n, P. nzalar;ae, P. ovate, P. vivax and 

P. la1owlesi. P. falcipan,m is predon1inant in Africa while P. v;vax l1as a wider geographical

distribution (WHO, 2015b ). However, P. falciparu,n is responsible for most malaria deaths. 

Transmission of the parasite to humans is via bite from infected female anopheles mosquito. Over 

400 anopheles species exist but only about 30 are capable of transmitting the parasite (WHO, 

2016). Occasionally, transmission occurs by blood transfusion, organ transplantation, needle 

sharing, or congenitally from mother to fetus. P. kno"vles; is still considered zoonotic malaria as 

direct transmission from human to l1uman via mosquito, without the natural intermediate host 

(macaque monkey), has not been determined. Malaria incubation period is from 7 days to 3 

months. Malaria is characterized by fever and other symptoms such as chills, headache, myalgia, 

and malaise. In severe disease, impaired consciousness, prostration, multiple convulsions, 

acidosis, hypoglycaemia, severe malarial anaemia, jaundice, renal impairment, pulmonary 

oedema, and significant bleeding may occur (WHO, 2015a). Partial immunity to malaria may 

develop in malaria endemic regions from repeated exposure to the parasites resulting in 

asymptomatic malana. 

The categones most at risk of infection include pregnant women, children less than five years, 

\'isitors from non-malana regions, those with sickle-cell anemia, and those with compromised 

immunity (Federal Ministry of Health (Nigeria], 2007). Malaria 1s one of the leading causes of 

child mortality (lf';JCEF, 2014). In pregnancy, malana infection is associated with maternal 

anemia and low birth weight in newborns (Ogbu et c1l , 2015). 

o,·er half of the world's population arc at risk of malaria. I·Io,vcvcr, tl1c burden of n1nlnrin is 

greatest in fifteen countries in sub-Saharan Africa \vhich nccount for nn l'�t,rnlltl'd 7�0/4 <,f nll 

malaria deaths (Y.'110, 2<)15b). Nincly-scvcn percent ofNigcrinns ntu nt risk flf 1nnl1uiu infecuc,n 

(federal Minisu-yof Jicalth ( 'agc,111], 201 In), In 2()15, N1gcr11, riocnuntc<l lor 29°0 ,,ftllr glclhol 
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burden of malaria infections and mortality (WHO, 2016b). Approximately 110 million cases of 

malaria are diagnosed yearly (Federal Ministry of Health [Nigeria], 2010a). Malaria reportedly 

accounts for 60% of outpatient visits, 30% of childhood deaths, 25% of deaths in children under 1 

year and up to 11 % n1ortality in pregnant women (Federal Ministry of Health [Nigeria], 201 Oa). It 

is the leading cause of child mortality in Nigeria. 

Strategic interventions for malaria control in Nigeria include case management of malaria using 

artemisinin-based combination therapies (ACTs), integrated vector management including 

insecticide treated nets (IVM/ITNs), IPTp for malaria control in pregnancy (MIP) and other health

system strengthening ( cross-cutting) intervention strategies. Artemisinin combination tl1erapies 

were introduced in Nigeria in 2005 for treatment of uncomplicated malaria as a result of failure of 

monotherapies such as chloroquine and sulfadoxine-pyrimethamine (Roll Back Malaria, 2015). 

Parasitological confinnation of all patients suspected to have malaria using light microscopy or 

rapid diagnostic test kits is recommended prior to treatment to ensure rational use of ACTs as well 

as delay subsequent development of drug resistance by malaria parasite (Djalle et al., 2014; 

Federal Ministry of Health [Nigeria], 201 lb; WHO, 2015a). This is because malaria signs and 

symptoms are non-specific. However, treatment based on clinical diagnosis alone may be done 

,vhere parasitological confirmation is not available (Federal Ministry of Health [Nigeria], 2011 b; 

WHO, 2009). 

1.2. Problem Statement 

Malana is a major public health problem which causes an estimated 215 million mfect1ons 

worldwide and 655.000 deaths annually (Argum and Tan, 2015). In 2015, there were about 214 

million cases of  malaria and an estimated 438 000 deaths (WHO, 201 Sb) Sub-Saharan 1\fnca 

accounts for 85% of all malaria cases and 90% of all malana deaths (WHO Regtonnl office tnr 

Africa, 2015}. In Nigeria, according to the Global burden of disease study or 2010, 111nlnr1a ,,ns 

ranked the number one cause of  years of lives lost (Yf...l__,) nt 23.2% (lnstit,1lc fnr l lc.ultl1 f'.t�tncs 

and Evaluation, 2010). Malaria is responsible for over 300,000 deaths onnunl1)1 111 l 1gcr10 (Rc1II 

Back 1alaria, 2015). 

13 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Malaria cases can be severe, uncomplicated, or asymptomatic. Asymptomatic malaria influences 

transmission dynamics. Asymptomatic malaria remains a challenge to malaria elimination as 

asymptomatic gametocyte carriers contribute to persistence of malaria transmission (Laishram et 

al., 2012). World Health Organization (WHO) recommends tl1at people of all ages sleep under an 

ITN to prevent continued transmission of malaria by mosquitoes (World Health Organization, 

2015). In a bid to achieve universal coverage in Nigeria, a strategy of scaled-up mass distribution 

of free long-lasting insecticidal nets (LLIN) across tl1e 36 states and Federal Capital Territory, 

representing 90.2% of tl1e national target was embarked upon in 2009 (Federal Ministry of Health 

[Nigeria], 2010b). LLINs are promoted as tl1ey are durable, do not require retreatment and can be 

used for up to 4 years as well as can stand up to 20 washes (Federal Ministry of Healtl1 [Nigeria], 

201 Ob). The proportion of households owning one or more ITN s has risen steadily over the years; 

from 8% in the Demographic Health Survey (DHS) 2008 to 42% in tl1e Malaria Indicator Survey 

(MIS) 2010 and to 69% in Malaria Indicator Survey (MIS) 2015 (National Malaria Elimination 

Programme (NMEP), National Population Commission (NPopC) National Bureau of Statistics 

(NBS), 2015; National Population Commission (NPC) [Nigeria] et al., 2012; National Population 

Commission (NPC) [Nigeria] and International, 2009). The proportion of household members 

reported to have slept under an ITN the night before the survey increased from 29% in the MIS 

2010 to 37°/o in the MIS 2015 (National Population Commission (NPC) [Nigeria] and ICF 

International, 2014; National Population Commission (NPC) [Nigeria] et al., 2012). Ho\vever, 

LLIN utilization remains sub-optimal. Abuja, the Federal Capital Territory (FCT), is located in the 

North Central region wluch had the second highest malaria prevalence among children under five 

in the entlre country m 2015 (National Malaria Elimination Programme (NMEP), National 

Population Commission (NPopC) National Bureau of Statistics (NBS), 2015). A study m FCT 

found low ut1l1zat1on of long-lastmg 1nsect1cidal nets of 7 6% and 19.2% among cluldren under 

fi,,e and pregnant women respectively (Otsemobor et al , 2013) There 1s paucity of 1nfon11nt1on 

in Abuja on the factors associated with ITN use in other age groups as \vell as tl1c1r n1nlnrin 

parasitaemia prevalence. 1:urthcr research is needed to determine ho11scl1olcl d)11nn1ics thnt 

influence malaria 1.rnnsmission.
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1.3. Justification 

It is estimated that 42°/o of malaria infections in sub-Saharan Africa is attributable to modifiable 

environmental risk factors (Priiss-Ustiin and Corvalan, 2006). People living in the same household 

are exposed to similar environmental conditions. A household where one individual has been 

diagnosed for malaria is more likely to have a cluster of infected individuals (Lawpoolsri el al.,

20 l 0). Use of LLIN is both a means of envirorunental management and chemical control (Pruss-
•• 

Ustiin and Corvalan, 2006). Studies in Nigeria l1ave focused on assessing malaria prevalence, 

coverage and use of ITN/LLINs among specific at-risk groups sucl1 as pregnant women and under 

five children (Aderibigbe et al., 2014; Okafor and Odeyemi, 2012; Egbuche el al., 2013; Ojo el

al., 2014). However, tl1ere is paucity of data on malaria parasitaemia prevalence among all age 

groups in Nigeria, particularly in the Federal Capital Territory. The asymptomatic population can 

serve as reservoir for silent malaria transmission. 

This study is expected to provide information towards malaria control in Nigeria related to all age 

groups \Vhile comparing with patterns of LLIN use among household members of malaria patients. 

The rationale for selecting households where one was already diagnosed for malaria is to establish 

possible common exposure. The study will be carried out in Abuja, located in the North Central 

region which has the 2nd highest malaria prevalence in the country (NM1S, 2010) 

1.4. Research Questions 

I. What 1s the prevalence of asymptomatic malaria parasitaemia among household members 

of patients W1th acute malaria m Abuja, Nigeria? 

2. \\'hat is the relationship between LLIN use and ma]ana parasite density in household

members?

3. \1-'hal factors are associated with LLIN use among household members?

4. \\'hat are the contributing factors to malaria infection 1n 1nd1vidunls 1n tl1c houscholcl?

15 
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1.5.General and Specific Objectives 

1.5.1. General Objective 

To determine the prevalence of asymptomatic malaria parasitaemia, and determine factors 

associated with LLIN use among households of confirmed malaria patients in Abuja, Nigeria. 

1.5.2. Specific Objectives 

1. To determine the prevalence of asymptotnatic malaria parasitaemia atnong household

members of confumed malaria patients in Abuja, Nigeria

2. To detem1ine the relationship between LLIN use and malaria parasite density in l1ousel1old

n1embers

3. To identify factors associated with LLIN use among household members of confmned malaria

patients in Abuja

4. To determine factors contributing to malaria infection in individuals in a household

1.6. Operational definitions 

LLIN: A factory-treated mosquito net made with netting material that has insecticide incorporated 

within or bound around the fibers. The net is able to retain its effective biological activity without 

re-treatment for at least 20 WHO standard washes under laboratory conditions and three years of 

recommended use under field conditions (WHO, 2007). 

Household A group of people l1vmg together, eating from the same pot and having one person as 

bead (Federal Ministry of Health [N1gena], 2007) 

LLIN use: Sleeping under an LLIN the night pnor to the survey/intervte\v/v1s1t (Otsemobor ct al., 

2013) 
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CHAPTER TWO 

2.0. Literature Review 
• 

2.1. Plasmodium species and the vector 

According to the 2015 World Malaria Report, P. falciparu,n is the predominant malaria specie in 

Africa (WHO, 2015b). In Nigeria, this is substantiated by studies conducted in Abuja, Kaduna, 

and Port Harcourt wl1ere P.falciparu111 infections account for roughly 99% of all malaria infections 

(Erhabor and Azuonwu, 2012; Peletrici and Ibecheozor, 2013; Umaru and Uyaiabasi, 2015). P. 

falciparun1 is transmitted by Anopheles(An.) gambiae and An. funestus (PMI, 2015). The parasite 

develops optimally in the female anopheles 1nosquito in temperatures ranging from 25 to 30°C and 

ceases to develop below l 6°C. 

2.2. Clinical presentation of malaria 

The clinical presentation of malaria ranges from asymptomatic to uncomplicated to severe forms. 

Uncomplicated malaria is symptomatic infection with malaria parasitaemia without signs of 

severity and/or evidence of vital organ dysfunction. Severe malaria involves presence of asexual 

parasitaemia and life-threatening clinical or laboratory features without other confirmed cause of 

their symptoms (Federal Ministry of Health [Nigeria], 201 lb). Uncomplicated malaria can 

progress rapidly to the severe form, particularly in people with low or no immunity (WHO, 2015a) 

such as children because they have not acquired immunity to the disease. However, a large number 

of malana mfections, including gametocyte carriers are asymptomatic (Bousema et al., 2004; 

Laish.ram et al., 2012). Children with asymptomatic P.Jalciparu,n infection are prone to mcreased 

morbidity due to aneIDJa and reduced cognitive development (Kurtzhals et al., 1999; Kem et al., 

2011 ). Malana parasite characteristics may be involved m explam1ng '\vhy some 1ndiv1duals come 

do\\'D \vith symptomatic malaria while others are asymptomatic (Miller et al , 2002, Laishram et 

al .• 2012). Malaria parasites characteristics such as parasite density, resetting and sequestration, 

toxin production, and genetic diversity may favor the asymptomatic state (Laishron1 ct c1l., 2012). 

To target this asymptomatic pool that contributes to rnnlaria tronsmission, certain cou11tric� i11 tl1c 

elimina11on phase have adopted active case detection nnd lrcntn,cnt strntcg1cs n.s rc�o111n1cndc<l \''I)' 

WHO. 
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2.3. Malaria prevalence 

Approximately 3.2 billion people are at risk of malaria infection globally (WHO, 2016). Fron1 

2000 to 2015, 57 of the 106 countries that had ongoing malaria transmission had reduced their 

malaria incidence by>75%, while 18 countries reduced tl1eir incidence by 50-75% (WHO, 2015b). 

The burden is greatest in Africa with fifteen countries in sub-Saharan Africa accounting for about 

80% of 1nalaria cases globally (WHO, 2015b). 

Malaria prevalence in Africa varies and ranges from as higl1 as 42% in Nigeria, to as low as 4.1 % 

m Ethiopia and 0.07% in Swaziland (National Population Commission (NPC) [Nigeria] et al., 

2012; Graves et al., 2009; Hsiang et al., 2012). Swaziland, Botswana, South Africa, Sao Tome and 

Principe, Cape Verde, Eritrea, Rwanda, Algeria, Namibia, Mauritania and Guinea Bissau have 

been able to reduce malaria incidence by >75% fron1 2000 to 2015 with a few of them working 

to\.vards malaria elimination by/in 2020 (WHO, 2015b ). Malaria prevalence varies as well across 

the different zones of Nigeria even though 97% of tl1e population are at risk of the disease. 

Malaria prevalence in children under 5 years was estimated at 52% for the entire country in the 

2010 national malaria mdicator survey (National Population Commission (NPC) [Nigeria], 2010). 

Across the country, South West zone was highest with 50.3%, North Central had 49.4°/4, North 

West had 48.2%, South South bad 32.2% and South East was lowest with 27.6%. Kenya reported 

an 8% malaria prevalence in children under five for the same year (Division of Malaria Control 

Mnustry of Pubhc Health and Sanitation [Kenya], 2010). However, the results in Kenya varied 

greatly based on endemicity of zones, ranging from as high as 38% in lake endemic zone to l % m 

a zone of lo\.v endemicity. 

Some community-based cross-sectional studies found malaria prevalence of 60.6% 1n Kano state 

(North v.·est zone), 36.6% in Plateau state (North central zone), and 36 I% 1n Ab1a state (South 

east zone) among all age group� (Dawaki et al, 2016; Noland et al, 2014). 

r-.1alaria in pregnancy poses cons1demble risks to the mother, her foctt1s, ond the I\C\\ \-,01n. I\ i 

estimated lhat 11 % of ,natcmal mortality in Nigcr111 is due to molarin (l:"cctc11\l � t11,1, tf)' c,t I lc,,lth 

(Nigeria). 2011 a). Maln11a prevalence stu<ltc conducted nrnong 1,rcl'nnnt ,von1c11 1n tl,e i 011h 

Central, QM l:.ast, NortlJ West 1t1ncs ol N1gcr10 ci;111nntctl 13 8°01 (l(l '.\" ,, on<l 41 6°0, 
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respectively (Omalu et al., 2012; Baka et al., 2007; Fana et al., 2015). In South East Nigeria, 

Nwonwu et al. (2009) found 29% malaria prevalence while it was 99% the study by Gunn et al. 

(2015). However, the study by Gunn et al. (2015) was community-based, and may give a truer 

picture of the prevalence in pregnant women as not all pregnant women attend ante-natal care 

clinics in health facilities. Low malaria prevalence were recorded in the Soutl1 West by Agomo et 

al. (2009) who found prevalence of 7. 7% in Lagos and Fa lade et al. (2013) who found a prevalence 

of 8.4°/o in Ibadan. 

2.4. Factors associated with malaria infection and transmission 

Some studies have tried to identify tl1e age groups that are most affected by malaria to provide data 

that will aid malaria control. A survey in Kenya found a l1igher prevalence in children aged 5 to 

14 years compared to children below 5 years (Division of Malaria Control Ministry of Public 

Health and Sanitation [Kenya], 2010). Another study in Malawi that found a significantly higher 

malaria prevalence in school age children, 6 to 15 years, t11an all other age groups (W alldorf et al., 

2015). The study by Noland et al. (2014) in Abia and Plateau states of Nigeria and Loha and Tefera 

(2013) in Ethiopia corroborates the fmdings in the above-mentioned studies. Ani et al. (201 S) 

found higher malaria prevalence among children 10 to 16 years and Dawaki et al. (2016) found a 

higher prevalence in participants 12 to l 7years. Hassan (2012) and Babamale & Ugbomoiko 

(2016), on the other hand, found a higher malaria prevalence among participants less than 10 years 

and significant decrease with mcreasing age groups. The findings of Hassan (2012) may be as a 

result of  the very low number of participants in the older age groups enrolled. The decrease with 

age may also mdicate acquired immuruty with age. This finding was similar to tl1at of a study m 

Ethiopia (Ayele et al., 2012). A household cross-sectional study done in Klsumu County, Kenya

(an area ,,•h.ich bas a bolo-endemic malana transnussion pattern similar to Nigeria) found 28°/o 

malaria prevalence among adults. This indicates the need for further research 1n malaria prevalence 

among all groups in Nigeria to identify other sub-groups that have received less of malnnn 

interventions and who may serve as community reservoir of infectio11. 

'o association between sex and malana infection \Vere found in stt1dics hy Noln11<l ct al.(2014) 1n 

1orth Central and South east :,,,ones, Ani et,,!. (2015) in the South E.nst 7:f'lt\c, Da,,•11\.:1 ct ,,/. (2016) 

an the North West :1..one, and Bnlmmalc and Ugbon101ko (2016) 111 North ccntn:ll 1nnc 'l'h,. finllu,g 

is s1m1lar to studies done 1n l·ntrc,1 l·th1op1n (Sant, n1h, r ,,/. 2005; Gr ,,,c, rt al, 2(>09). 1 ll1 
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suggests equal distribution of risk to both sexes. However, Dougnon et al. (20 I 5) and Umaru and 

Uyaiabasi (2015) found a higher malaria prevalence in males than fen1ales. 

Households in lowest wealth quintile were found to have higher malaria prevalence than those in 

higher wealth quintiles and tl1is was corroborated in studies carried out in Nigeria, Etl1iopia, and 

Kenya (National Population Commission (NPC) [Nigeria] et al., 2012; Graves et al., 2009; 

Division of Malaria Control Ministry of Public Healtl1 and Sanitation [Kenya], 2010). 

National surveys conducted across Nigeria in West Africa, Kenya and Malawi in East Africa, 

found higher malaria prevalence in rural than urban areas (Meshnick et al., 2015; Division of 

Malaria Control Ministry of Public Healtl1 and Sanitation [Kenya], 201 O; National Population

Commission (NPC) [Nigeria] et al., 2012). Tl1is supports tl1e fmdings from studies in rural 

communities in Anambra and Kano states that found 67.7% and 60% malaria prevalence 

respectively, which is much higher than ilie zonal prevalence of 27.6% in the South East and 

48.2% in ilie North West, respectively (Egbucl1e et al., 2013; Dawaki et al., 2016). This suggests 

that rural areas may have increased mosquito breeding sites than urban areas. 

Religious affiliation was not found to be associated with malaria infection in studies conducted in

Tanzania (Abdulla et al., 2002) and Ghana (Dako-Gyeke and Kofie, 2015). This contrasts with 

findmgs from a study in Nigeria where the highest malaria prevalence rate of 89.3% was found 

among participants that refused to take malaria medication due to religious beliefs (Adefioye et

al., 2007). The religious affiliation however, was not stated. 

Household construction types such as walls made with eartll or dung, presence of open eaves, earth 

roof or lacking roof have been found to be associated with increased malaria paras1taemia risk 1n 

indi,•iduals Jiving in those households (Sintasath et al., 2005, Graves et al., 2009; Chirebvu et al ..

2014; Sharma el al., 2015, Babamale and Ugbomoiko, 2016). Households with source of drinking 

v.•ater v.•ithin the house had minimized risk of malaria in a study 1n India (Sharma ct al .. 20 l S) 

Other factors such as presence of bushes around the house and proximity to dun1ps1tc and \'cctor 

breeding sites have also been found to be associated ,vith malaria transmission (8al',n1nnlr nncl 

Ugbomo1ko. 2016; as1r er al., 2<)1 S). ·rhc stucly by Nasir ct ,1/. (2015) ,vns n con,pan1t1,·l· stutl)' 

and found a prc:vale11cc ol 82% nrnong those l1v1ng hc1,vccn 100 nn<I 5()0111 tro1n o tl,,n11, 1tc 

compared to 26% a,no11g 1hc control group thnt were living 1,cy,,nd 5(l(h1, frl)lll the clu1n1"> ate 
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Another study in Ethiopia found a relationship between malaria prevalence in children below 17 

and distance from mosquito breeding sites (Peterson et al., 2009). Children who lived within 350m 

of breeding sites were at higher risk of 1nalaria than children who lived furtl1er away. 

Malaria transmission dynamics are complex. Factors such as climate, rainfall, presence of 

mosquito breeding sites, and areas of clustered l1uman habitation are correlated with malaria 

transn1ission (Wiwanitkit, 2006; Graves et al., 2009; Peterson et al., 2009; Al emu et al., 2011; 

Laishram et al., 2012). Increased malaria intensity and transmission l1as been linked to decreasing 

altitude in several studies (Sintasatl1 et al., 2005; Chukwuocha and Dozie, 2011; Graves et al., 

2009). This may be due to ease of mosquitoes to reacl1 l1un1an populations from their resting 

habitat. Anopheles mosquito gro\.vth and survival has been linked to climatic conditions sucl1 as 

temperature, humidity, and rainfall. (Sintasath et al. 2005; Al emu et al., 2011; Onyiri, 2015). 

Seasonal variations of malaria intensity have been recorded in some studies, with wet season linked 

to higher transmission of malaria (Koram et al., 2003; Alemu et al., 2011; Okwa, 2003).This may 

explain why a study carried out in South East Nigeria showed a 55% prevalence of malaria 

parasitaemia in rainy season (April to October) and 26.92% in the dry season (November to March) 

(Okocha et al., 2005). An. gambiae is acknowledged to be less common in central urban areas 

compared to peri-urban and rural areas as a result of fewer appropriate breeding sites (Klinkenberg 

et al., 2008; Snow and Omumbo, 2010; De Silva and Marshall, 2012). An.Junestus flourishes in

dry and peri-urban environments (De Silva and Marshall, 2012). However, malaria transmission 

has been found to be more focal in urban areas as mosquito dispersal is more limited due to higher 

housmg density (Byrne, 2007, De Silva and Marshall, 2012). 

2.5. l\1alaria parasitaemia among household members of malaria positive patients 

Researchers 1n Zambia found higher malaria prevalence of 8.0% in households where an index 

acute malaria case resided in companson to prevalence of 0.7% m randomly selected households 

(Stresman et al., 20 l O). Targeting those with clinical malaria and presumptively treating their 

relatives and nearest neighbors is a practical way to clear infection and d1minisl1 tl1c local rescn•oir 

(Smith et al , 2007). This 1s the pnnciplc of reactive cnsc detection, n f onn of nctivc case (lct�ctic,,, 

recommended for countries 1n the malaria cli1nination phusc (Sturr<)Ck, I lsu111g, rt ,,/., 20 l � ). ,\ 

reactive case dctccuon :;tudy concfuctc<I an Swoz1l1111cl loun<I thnt the ntl<l. t\f <lc1cct1ng . cc-onc\111")' 
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cases is significantly higher within the index households when compared to households less or 

greater than 100m from the index household (Sturrock, Novotny, et al., 2013). 

2.6. Knowledge, attitude, and practices to\vards malaria prevention/control 

Knowledge of malaria, its signs & symptoms, mode of transmission, prevention techniques are

expected to improve the ability to take appropriate prevention measttres to protect oneself and 

others from the disease. The key interventions for malaria transn1ission prevention and reduction 

is vector control (WHO, 2016). The vector control strategies adopted in Nigeria include indoor 

residual spraying, use ofITNs/LLINs, and environmental managen1ent (Federal Ministry of Health 

[Nigeria], 2010b). In Nigeria, distrribution of LLINs has been tlirough mass distribution

campaigns and routine channels such as antenatal care clinics, immunization clinics, schools,and

the commercial sector (Noland et al., 2014). The strategy for prevention of malaria in pregnancy 

is intermittent preventive therapy with sulfadoxine-pyrimethamine (Federal Ministry of Health 

[Nigeria], 201 l a). 

In malaria-endemic countries, knowledge of malaria is high (>80%) as evidenced by studies 

conducted in several endemic african countries (Atieli et al., 2009; Kimbi et al., 2014; Pettifor et 

al, 2008). In Nigeria, proportion of women with knowledge of malaria was found to be over 90% 

m the different zones with the exception of North Central zone which was 88% in 2010 (National 

Population Commission (NPC) [Nigeria] et al., 2012). This is consistent with findings from 

another study conducted m Kano state ofNigera among individuals 10 years and above that found 

over 90% of respondents had heard of malaria (Dawaki et al., 2016). 

K.nov:ledge of the mode of transmission was equally high in the 2010 malaria mdicator survey 10 

Nigeria with 82% of women recognising that mosquitoes spread malaria and the most common

symptom recognised by the women was fever (National Populat1on Comm1ss1on (NPC) [Nigeria) 

et al., 2012). Trus is similar to findings from studies 1n Kenya and Swaziland that had fever ranked 

as most common symptom. closely follo\ved by headache and chills (Kimb, et c1l .• 2014; 

Hlongwa1ia et al , 2009). 

l<JlO\\'ledge ol effects of 111alar10 on vulncrnhlc grl)Ups wns good in 11 :,,tucl}' 1n C11111e11'c,11 l K 1111hi

et,,/. 2()14). A study an Etl11op1n founcl thnt mo t responclcn1s l,chcvcd oh1h\rcn un<tc, 5)cn,. 
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should be given priority to sleep under a net, but few respondents had inadequate knowledge on 

vulnerability of pregnant women to malaria with regards to prioritizing them for use of 

ITNs/LLINs (Tomass et al., 2008). 

Sixty-two percent of women in Nigeria correctly identified use of mosquito nets as a way of 

preventing malaria wl1ile 31 % identified keeping the environme11t clean (National Population 

Commission (NPC) [Nigeria] et al., 2012). Eductional level was found to be associated with good 

knowledge of vector and malaria prevention. Heads of households witl1 at least a primary education 

had knowledge of mosquito as a vector and were 111ore likely to acquire and use mosquito nets for 

themselves as \vell as their children (Atieli et al., 201 l ). 

One of the key strategies for malaria control is case manage1nent. The recommended medication 

for malaria case management are ACTs whicl1 have contributed to reduction of global malaria 

morbidity mortality (WHO, 2015a). This comes following tl1e development of resistance to 

monotherapies such as chloroquine, amodiaquine, and sulfadoxine-pyrimethamine. Home-based 

treatment is very common in endemic countries. However, the recommendation by WHO is the 

parasitological confirmation before treatment and clinical diagnosis where this is not available. 

Studies have found that knowledge of ACTs increased significantly with education and wealth of 

the woman in the household (Division of Malaria Control Ministry of Public Health and Sanitation 

[Kenya], 2010; National Population Commission (NPC) [Nigeria] et al., 2012). Walldorf et al., 

(2015) found that school age cluldren were brought less often for treatment than younger children 

and were less exposed to malaria interventions. 

2.7. ITN/LLIN O"\\nership and utilization 

Insecticide treated nets are useful in malana prevention because they serve as a pl1ys1cal barner 

betv.•een the host and the vector which is the mosquito. An advantage of ITNs over untreated bed 

nets is that the insecticide in ITNs irritates mosquitoes and at a lethal dose, kills tl1cn1. Regt1lnr 

ITNs, hov,cver, need to be re-treated with insecticide after 6 montl1s. Tl1is Ice\ to the it,troliuction 

of long-lasting insecuc1dal nets (f .. L[N) which 1s n spccinl type of 11·N tl1nt <101.·s not n1.·<:<i re

treatment for at least 3 �:ears and tl 1 rccomrncnclc<I tor lull coverngc of po1,ulntiC'ln nt-risk of 

malaria by \\'liO (WJ--fO, 2007) Uic of ITNs hn, hccn fonn<I to cont, 1t,u1c 10 rcclu ''"" ''' 111nlnr1n 

mortality an children under 5ycars t,y an cst1n1atc,J S5�11 (WI 10, 2<> I 51,) <)f 66) 1n1ll1on 111alnr1n 
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cases averted by malana control interventions from 2001 to 2015 in sub-Saharan Africa, an 

estimated 69% were due to use of ITNs (WHO, 2015b). Controlled trials conducted m Western 

Kenya and Sierra Leone demonstrated the impact ofITNs on mosquitoes and substantial reduction 

in malaria morbidity in infants (Marbiah et al., 1998; Ter Kuile et al., 2003). Resistance of vectors 

to pyrethroids, which is a class of insecticide recommended for manufacture of ITNs due to its low 

mammalian toxicity and long residual activity, has become a concern as mass distribution of ITNs 

carry on. A study in Malawi was able to detect a 30% reduction in rnalaria incidence as a result of 

ITN use despite moderate pyrethroid resistance in the area (Lindblade et al., 2015). ITN use was 

found to be protective against malaria wl1etl1er used on its own or in addition to indoor residual 

spraying in an area of high pyrethroid resistance in Malawi (West et al., 2015). Other studies 

conducted in Anainbra, Calabar, and Kano in Nigeria also found associations between malaria 

prevalence increase and non-use of ITN (Egbuche et al., 2013; Iwuafor et al., 2016; Dawaki et al., 

2016). 

Use of ITNs is considered one of the most cost-effective interventions against malaria in highly 

endemic areas (WHO, 2007). An analysis of cost of ITN and indoor residual spraying (IRS) 

programmes in Sub-Saharan Africa revealed that ITNs which last 3 years, and when effectively 

targeted at children less than 5 years who account for high malaria burden in high transmission 

areas, were four to five times cheaper than IRS which would not target that particular age group 

(Lengeler et al., 2007; WHO, 2007). Another study carried out in Jigawa state did not find a 

s1gmficant cost effectiveness ratio bet\veen the two, however, it found that use of ITNs effectively 

lead to a 0.042 reduction m malaria incidence compared to 0.028 reduction by IRS (Uneze and 

N\vadike. 20 I 3 ). 

Q\ er 900 million ITNs have been delivered to endemic countnes in sub-Saharan Afncan countnes 

from 2004 to 2014 (United Nations, 2015). Data from 2012 across Africa sho\ved that ITN 

O\Vnership ranged from as high as 82% in Rwanda to as low as 10°/o 1n Swaziland (Atta and Reeder, 

2014). Jio"•cvcr, use of ITNs is a small proportion of vector control interventions 1n c:;,\ oz1 h111d. 

,vhich is one of the lov.1-transmission countries in Southern Africa. The Nnt1011al Dc111ogrnpl11c 

liealtl1 surve)' conducted in 'igcria in 2013 cstimntccl 11 50°/i, nncl 48°/4 l1nuscl1olcl ()\\ n1..·rsl11p of 

1·rns and LLJNs, respectively (Nntional PopulntirJn Con1n1ission (NPC) [Nigcrin] nncl ICF 

lntematio11al, 20)4). In coun1rics like tvtoln\.vi, licnin, ll1hiop111, lt,vo,nlo, I nnztu111,, ,1rl nn 
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households were more likely to own ITNs than rural households (Khan et al., 2008; Holtz, 2002). 

Also, households in highest wealth quintiles were more likely to own mosquito nets in Kenya and 

Ethiopia (Division of Malaria Control Ministry of Public Health and Sanitation [Kenya], 2010; 

Sena et al., 2013). This contradicts the situation in Nigeria where households in the highest wealth 

index were least likely to own or sleep under a mosquito net (National Population Commission 

(NPC) [Nigeria] et al., 2012). Other factors that affected ITN ownership included living in rural 

areas, living in areas where LLIN can1paigns had been carried out, living in North East zone 

(National Population Commission (NPC) [Nigeria] et al., 2012). In Abuja, tl1e Federal Capital

Territory of Nigeria, rural settlements were 2 times more likely to own ITNs compared to urban 

settlements and average net ownership was less tl1an l net per l1ouschold (Otsemobor et al., 2013). 

A study conducted in Kano, northwestern region of Nigeria, found households with more than five 

members '\vere less likely to own ITNs than tl1ose witl1 one member and that women and under 

five children were more likely to sleep under ITNs (Ye et al., 2012). 

In Kenya, households with no education were less likely to own ITNs than households witl1 at least 

a member having primary or secondary education (Atieli et al., 2011). A study done across the 6 

geopolitical zones of Nigeria found that level of education raised the odds of owning a net by 42% 

m the urban region in Northern Nigeria (Oresanya et al., 2008) and this is supported by Iwuafor et 

al. (2016) in a study conducted in Southern Nigeria, where those with higher education were less 

likely to O'\Vll ITNs. Those who had at least secondary education were more likely to sleep under 

mosquito nets than those who did not have (Petti for et al., 2008; Atieli et al., 2011; Okafor and 

Ode)·erm, 2012; Onyido et al., 2015). 

Religious affiliation has been ltnked to ownership of ITNs in a study in Nigeria that found more 

Christians likely to own ITN/LLINs compared to Musltms (Oresanya et al., 2008). This contrasts 

�·ith findings from a study in Uganda where Muslims were more likely to use ITN/LLINs than 

Christians (Ndugga, 2013). 

According to the 2015 \Vorld Malaria Report, 68% of children under five n11d 55°1
0 of nil ngc 

groups sleep under insecticide treated mosquito nets in sub-Snhnrnn A fnc:1 (\Vl·tO "l0 I Sh). Thts 

is still below the I 00% largct for universal covcrngc. Among those surveyed it, the Nigeria n1nln111, 

indicator suivey 1n 2010, only 24% lcpl under nn I rN the net \lolorc the sur.·�)' (1 nt1c>1,nl 
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Population Commission (NPC) [Nigeria] et al., 2012). In Kenya, 40% slept under an ITN in the 

same year (Division of Malana Control Ministry of Public Health and Sanitation [Kenya], 2010). 

The 2015 World Malaria Report also estimates that 82% of tl1ose witl1 access to ITN in 2015 sleep 

under it (WHO, 2015b). This indicates a disparity in ownership and utilization with net usage being 

lower than possession. Ii1 2010, 49% of population in Nigerian hot1seholds with at least one ITN 

slept under it the night before the malaria indicator survey was conducted (National Population 

Commission (NPC) [Nigeria) et al., 2012). These statistics decreased in tl1e 2013 Demographic 

and healtl1 survey, which saw only 13% of population in households witl1 at least one ITN sleeping 

under a net the night before the survey. This finding of low utilization among ITN owners is 

consistent in conllllunity-based studies across the country (Egbuche et al., 2013; Noland et al., 

2014; Dawaki et al., 2016). 

Many studies have been carried out to detern1ine reasons for low ITN utilization. Findings from a 

data survey across seven African countries showed that urban residents were significantly more 

likely to use ITNs than rural residents in Benin, Senegal, Tanzania, and Rwanda (Khan et al.,

2008). It also revealed that the odds of using an ITN increases significantly with increase in number 

ofITNs in the house and decreases as the household size increases. This is similar to fmdings from 

another study in northeastern Nigeria where households in which the ratio of one ITN for two 

members is met were more likely to use ITNs (Ye et al., 2012). 

Age and sex have been found to significantly affect use of ITNs. A study conducted across five 

Afncan counmes mcluding Nigeria found that females of reproductive age and children less than 

5 vears ,vere more likely to sleep under a net (Baume and Marin, 2007; National Population 

Commission (}.'PC) [Nigena] et al, 2012; D1v1sion of Malana Control Mimstry of Public Health 

and Sanitation (Kenya]. 2010). This 1s s1m1lar to fmdings 1n Kano (Ye et al, 2012). Pregnant 

\l.'Omen and children under 5years have been targeted for malaria interventions tn Nigeria because 

they are considered most vulnerable for malaria interventions. Ho,vcver, there 1s concern as school 

age children make up the largest parasite reservoir and may continue the spread 0f rnnlnrio b)' 

mosquitoes (\\JlO 2015a), School age chilclren, between the ngcs of 6 to 15 )'Ca1-:-, in �111'1,,,1 

were less likely lO sleep under ITNs con1parc<I to nil other ngc gr<>ups (\Vnllclorf ct r,I .• 2() 15). fl,,. 

is sin11lar LO findings fron1 a stucly cnrr1cd <.1111 111 f1h11t!IIII nntl ,\llin 1n1cs 1n Ntg<'nn thnt tbund 

higher net use among ch ildren below Sycnrfi ond rHl11lt nl,ovc 2(1 y •ru-s (Nc,lnnd , t ,,/. 2014) 
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However, the same study was unable to detect significant difference in net use between males and 

females. 

Manied women were also more likely to own and use n1osquito nets for themselves and their 

children than their unmanied counterparts as found in several studies (Petti for et al., 2008; Okafor 

and Odeyemi, 2012; Malusha et al., 2009). 

A study in Ethiopia found tl1at, of all the respondents who owned ITNs, only 12% l1ung and used 

the nets in the study area (Tomass et al., 2008). Most of the nets were either stored in a box or used 

for other purposes. In Kenya, a survey earned out found 19% of respondents reported that 

insecticides in ITN/LLINs may be l1armful to net users (Malt1sha et al., 2009). Some reasons given

by respondents in some studies for low utilization of ITNs include no mosquitoes (when it is not 

the high transmission season) (To mass et al., 2008), heat (Kirn bi et al., 2014), difficulty in hanging 

(Noland et al., 2014; Bautne and Marin, 2007), and cost (Pettifor et al., 2008). 

Studies conducted across sub-Saharan Africa have found that health education is effective and 

impacts positively on ITN utilization (Owusu-Addo and Owusu-Addo, 2014). The low utilization 

of ITNs in Nigeria may be due to poor knowledge of ITN benefits, hanging, or handling. 

2.8. Conceptual frame,vork 

The conceptual frame\vork for malaria burden is shown in figure 2.1. The external factors that are

associated \vith malaria infection include the socio-demographic and soc10-economic 

charactenstics of individuals as well as environmental factors such as climate and ecological 

factors Program factors such as a national malaria control program with adequate national and 

international support, partnerships with stakeholders and otl1er agencies, antimalarial drug policy 

and a health policy, help to build a strong health care system. This health care system in tum 

pro\•ides adequate pre,·ention services (indoor residual spraying, intermittent preventive treatment, 

long-lasting insecticidal nets, and environmental management) ,vh1ch help to prevent 111alaria 

infection or development of malaria infection to morbidity Coupled ,vith earl)' d1ngn0s1s anc.t 

treatment of malaria morbidity, this will have a s1gni fie.int 1n1pact on n1nlnrin 1110rl'1i,lit�· ,u1ct 

mortality. Another important component in this fra,nc\vork is the indi,1i,lunl' s k11(''' lcdg" of 

malaria causation, prevention, on<l trc,itment, which \viii cnoblc 1hcir 1,1u 1101pnt1on 1n pr"·' l'nt101\ 

and control of 1nalann. 
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External factors: 

; • Env!ronmental (ecological, climate)
: • Socioeconomic (economic status 
1 movement, occupation, housing conditio� 
: war, population displacement, etc.) 

Malaria 
� infection 

• Demographic (age, immunity, gender)

I 

Health care system: 

• Accessibility
• Affordability
• Quality of care
• Efficiency
• Demand/utilization

-

Prevention: 
-....;� • LLINs, IRS, IPT 1--____,;� 

• Environmental management

� Treatment: 
Early diagnosis 
And treatment 

t 

Malaria 
i----t----......;+ morbidity 

?rogram factors: Malaria knowledge: 
• Cause• Health policy

• Antimalarial drug policy
• Support/partnership
• National MCP

• Prevention methods
• Early treatment
• Cultural beliefs
• Information

Figure 2.1 Concc1>tual framc,,orl� of malaria burden 

Malaria 
mortality 

Source: �1onitoring and evaluation of malaria control programmes; A brief overview. Presented by Jui Shah, 

MEASURE Evaluation/ICF Intemat1onal, as part of a symposium organized by MEASURE Evaluation and

MEASURE OHS at the 6th M!M Pan-African Malaria Conference 2013. 
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3.0. Methods 

3.1.Study area 

CHAPTER THREE 

The study was conducted from March to August 2016 in the Federal Capital Territory (FCT), 

Abuja, the capital city of Nigeria with a population of 1,406,239 as at 2006 census and total 

projected population of 2,238,751 in 2011 (National Bureau of Statistics, 2010). The FCT was 

planned and built in the 1980s but Abuja officially became tl1e capital city on 12 December 1991, 

replacing Lagos. It is located in the north-central geopolitical zone and covers an area of 7,753 .9 

sq. km. It shares borders in the nortl1 with Kadtina state, south-east with Nasarawa state, soutl1-west 

with Kogi state, and Niger state in the west (Appe11dix 3). The FCT is 111ade up of six area councils 

namely Kuje, Bwan, Abaji, G\vag\valada, K,vali, and Abuja Municipal Area Council (AMAC). 

Usually in the FCT, there is a humid rainy season from April to September with temperature of 22 

- 30°C, a hot dry season from October to Marcl1 with a temperature of 12 - 40°C and brief period

of harmattan in December. The annual total rainfall ranges from 1100mm to 1600mm and altitude

1s 476m. Malaria transmission is intense during the rainy season compared to low transmission 

dunng the dry season (Federal Ministry of Health [Nigeria], 201 la). 

There are 3 tertiary, 14 secondary, and 179 primary public health facilities spread across the 

different area councils min the FCT. There are also 673 registered private health facilities and 81 

laboratories. 

Majority of the inhabitants are either Christian or Muslim, although few traditional religious 

v.·orshippers are st:111 present. As a rapidly growing capital city, almost all tribes in Nigena are

represented in AbuJa. 

The Ma)ana Indicator Survey (MIS) conducted in 2015 1n all 36 states of Nigeria and FCT sho,ved 

that North Central region had the second highest malaria prevalence of 32.0% by microscopy 

among children aged 6 to 59 months. 
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3.2. Study design 

Household cross-sectional study was conducted. 

3.3. Study population 

The study population were all household members of laboratory-confirmed malaria patients 

presenting at selected hospitals in Abuja. 

3.3.1. Inclusion criteria 

Household members (all ages) of laboratory confirmed malaria-positive individuals residing in 

Abuja who consented to participate in the study. 

3.3.2. Exclusion criteria 

• Individuals who bad not lived in the house for more than 7 days (minimum incubation

period of malaria)

• Individuals who took anti-malarial drugs two weeks prior to the study

• Individuals \Vith blood dyscrasias (such as haemophilia and sickle cell disease)

• Critically ill individuals

3.4. Sample size 

The sample size was calculated using the following formula (David, 1999). 

Zi-«/2

2 P(1-P) 
n = 

dz

\Vhere 

n = mirumum sample size 

Z= standard normal deviate corresponding to 2-sided level of significance at 5% = 1.96 

p = To obtain the prevalence, p, based on stated objectives: A study carried out 1n FCT found 19.2°/o 

LLIN use (Otsemobor et al, 2013) and the malana paras1taem1a prevalence of 36.6% \\as found 

from a previous community-based study in Plateau state, North Central N1gena (Nolond et c1I .• 

20 J 4). Therefore. the prevalence of 36 6% was used as 'p' to obtain a larger sample size. 

d = level of precision, d (how close to the proportion of interest the cstimntc 1s desired to \,c (,vitl\1n 

5%) 

The sample siz.e used was calcul:ltcd thus: 
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Z2 P(l-P) 
n= d

2
=(1.96)2 *.366*.634=356 

(0.05)2

Factoring in design effect of 1.5 to take care of clustering effect in households and enable us detect 

any variability, 

Sample size n = 1.5 * 356 = 534 

Factoring in  anticipated non-response rate (NRR) of 10°/o, 

Final sample size N = 
n 

(1-NRR) 

534 
Therefore, n = (l-O.l) and the final calculated sample size is 593 household members.

3.5. Sampling technique 

Multi-stage sampling technique was used. 

Stage 1: Three of the six area councils in the FCT were randomly selected 

Stage 2: Four health facilities were randomly selected from each of the three selected area councils. 

Laboratory-confirmed malaria patients presenting in the selected l1ealth facilities and residing in 

AbuJa were identified as they came for their results and recruited consecutively 

Stage 3: The houses of the identified individuals were visited in the community within 7 days 

and all eligible household members were enrolled into the study. 
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I 
AMAC 

(6 Area councils) 

• • 
Abuja municipal area Kuje area councils 

council 
(55 health facilities) 

(352 health facilities) 

• .. 

4 health facilities 4 health facilities 

. •. -

72 malaria patients 28 malaria patients 

. � 

385 household 176 household 

members members 

Jiigurc 3.J Fl(>''" cliagram of �an1pling technique
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3.6. Data collection methods 

Data was collected from 1st March 2015 to 5th August 2015. Questionnaires were interviewer

administered. The interviews were conducted in English and the common language in the area 

councils for those who did not understand Englisl1. Blood samples were collected by finger/heel 

prick for RDT and microscopy. House characteristics such as roof type, window type, wall type, 

presence of bushes around the house, and presence of uncovered water receptacles such as open 

containers, tyres, and gutters were observed and documented. 

3.6.1. Study Instruments 

Semi-structured questionnaires were administered to respondents. The questionnaire, which was 

adapted from the National Malaria Indicator Survey questionnaire, contained sections on socio

demographic and economic characteristics, house characteristics, LLIN ownership and utilization, 

use of other malaria preventive measures and knowledge of LLIN and other prevention measures 

(Appendix 2). The questionnaire and informed consent forms were translated into the common 

language of respondents in each area council and back translated to English to ensure correct 

translation was done. Data were collected on the questionnaire using Open Data Kit (ODK) 

sofuvare on android phones and on hard copy questionnaires where android phones were 

unavailable. 

3.6.2. Training of the research assistants 

The mtel''tewers were trained on the survey objectives to enhance understanding of their roles in 

the S\lf\'ey as well as the need for good, quality data and use of the ODK phones for data collection. 

They ,..,ere also trained by a laboratory scientist with field expertise on preparation of thick films 

for uniformity. 

3.6.3. Pre-test of study instruments 

Questionnaire was pre-tested pnor to initiation of fieldwork on 30 respondents in Lugbe, A\ 1 \C, 

'"ho ,,.•ere comparable to the study participants and ,vas corrected hnscd on obscn·ntion$ pnClr to 
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3.6.4. Field ,vork 

Blood samples were collected by finger-prick of all participants above 6 months and heel-prick for 

participants below 6 months using sterile non-reusable lancet. Standard diagnostic (SD) Bioline 

malaria rapid diagnostic test (RDT) kits were used for on-site diagnosis and blood films were 

prepared on-site for microscopy. The tllick blood films were prepared by laboratory technologists 

on a single slide, air dried and stained with Giemsa on the day of collection. Blood films were read 

by trained medical laboratory scientists ( experience of l O years or more of malaria microscopy) 

using x 100 oil imn1ersion objective to determine malaria parasitaemia status and density. The 

number of parasites per n1icrolitre of blood in a tl1ick film were counted against a standard number 

of white blood cells (WBCs) (8000 WBCs). Parasite quantitation was performed against 200 or 

500. If, after counting 200 WBC, 100 or more parasites were found, the results were recorded

against number of parasites/200 WBC. If fewer than 100 parasites were found after counting 200 

WBCs, parasite quantification was continued until 500 WBCs were counted. All parasites in the 

final field were counted even if the count exceeded 500 WBCs. In each case, the number of 

parasites relative to the leukocyte count were converted to parasites per micro litre of blood by the 

simple mathematical formula: 

Number of parasites x 8,000 WBCs = parasites per micro litre 

Number of  leukocytes 

Th.Is means that if 200 WBCs were counted, the number of parasites was multiplied by 40 and if 

500 WBCs \vere counted the number of parasites was multiplied by 16 (Federal Ministry of Health 

[N1gena], 201 lb) 

Ten percent of the household sample slides and index case slides were rechecked by a second 

reader, who is also a tramed medical laboratory scientist, for quality assurance. 

3.7. Data analysis 

Regular supervision v./as provided by the principal investigator during data collection process Dato 

collected were reviewed for completeness and cleaned for inaccumc1es on the ficltl nnd uffcctl'd 

questionnaires ,vcre corrected. Dat..l were clcanccl and checked for outliers, i,,constsh:ncics 1111<.l

missing ,•alucs. Quantitative dnta collected were nnaly1.cd using ivticro c,lt E:xccl. l·p1-,nf<, 7 

softv,.are package, a11d s1nta.sticnl package tor oc1nl science (SPSS) 1 ,, fl 
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3.7.1. Dependent variables

The major outcomes or dependent variables are malaria parasitaemia, malaria parasite density, and 

LLIN use. 

3. 7.2. Independent variables 

The measurement /explanatory variables included demograpl1ic variables, socio-economic 

variables, house characteristics, ownership and use of LLINs, use of other malaria preventive 

measures and knowledge of LLINs and otl1er n1alaria prevention measures. 

3.7.3. Analysis methods 

Descriptive analysis 

The prevalence of asymptomatic malaria parasitaemia, proportion of those who own and use 

LLINs, and knowledge ofLLINs were calculated. 

Bivariate analysis 

Factors associated with LLIN use, and factors responsible for malaria transmission in a household 

were determined using chi square test. Variables from the bivariate analysis significant at p<0 .25 

,vere selected for inclusion in a logistic regression model. 

l\1ultivariate analysis 

Binary logist1c regression analysts was done using SPSS Generalized Estimating Equations (GEE) 

to assess independent predictors of malana transm1ss1on and LLIN use. Codes for area council. 

health facility, and household levels were used as within-subject vanables to account for the 1ntra

c)uster �rrelation in the data. The level of s1gruficance was set at p <0.05 

3.8. Ethical appro�·al 
The proposal ,vas submitted for ethical review and approval hy the f'CT Etl1icnl rc,·il·,,· b(),1rct 

(Appendix 3 ). Written infonned consent was obtnincd from encl, purticipntlt > l R ) cars or f "'"' 

parents of minors (0-17 ycnrs), as well us ndd1tionnl verl,nl 1uuicnt lro1n n,11,<'r.< o,•cr the- ogc c,t 6 

years prior lo the interview. All lhc 1ntcrv1cw were cnnductcd \Vllh no n(ln1c-. re onlt·cl 01, the 
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questionnaire but codes were used to represent the names. There was minimal risk involved in 

participating in the study, which was in the collection of capillary blood by finger or heel prick. 

However, the risk \vas lessened by employing competent hands in the collection as well as 

following the standard operating procedure and safety practices. Participation of respondents was 

strictly voluntary, and they could withdraw any time after they got involved in the study. 

Individuals witl1 positive RDT results were offered on-site treatment according to national 

guidelines: artemetl1er-lun1efantrine for non-pregnant individuals older than twelve months of age. 

Individuals younger than twelve montl1s and pregnant women with a positive RDT test were 

referred to the nearest health facility for evaluation and care, as well as RDT-negative individuals 

with self-reported fever or otl1er overt signs of clinical illness. 

Measures \Vere taken to ensure tl1at the respect, dignity, non-n1aleficence and freedom of each 

individual participating in the study \Vas maintained. 

3.9. Dissemination plan 

Upon completion, the dissertation will be presented to the University of Ibadan for approval; then 

it ,vill be disseminated to National Malaria Elimination Programme. Feedback will be provided to 

the study participants. An abstract \.Vill be prepared and presented in different Scientific 

Communities such as Epidemiological Society of Nigeria (EPiSON) annual scientific conferences, 

Epidermc Intelligence Service (EIS) annual scientific conference, European Scientific Conference 

on Applied Infectious Disease Epidemiology (ESCAIDE), African Field Epidemiology Network 

(AFENET) annual scientific conference, Training Programs in Epidemiology and Public Health 

Interventions Network (TEPHINET) annual scientific conference, and other regional and global 

conferences after which manuscripts will finally be submitted to journal for publication. The 

documentation of tlus study result through publication will be of value to understanding household

dynamics that affect LLIN use and malaria paras1taemia and may inspire further studies. 

37 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



CHAPTER FOUR 

4.0. Results 

4.1. Demographic and socio-economic characteristics of respondents 

Overall, 602 study participants linked to 107 malaria patients were recruited from 107 households 

(median: 4.5 household members/household, range: l to 20 household men1bers/household). Of 

all the participants, 331 (55.0%) were female wl1ile 271 (45.0%) were male (Table 4.1.1 ). Of all 

the female participants, only 5 (1.5%) were pregnant. The median age of respondents was 16.5 

years (Interquartile range (IQR): 23 years). 

Approximately 78% of the study participants were Cl1ristians while 22°/o were Muslims (Table 

4.1.1 ). Most were of Igbo tribe (30.2%), followed by Hausa tribe ( 19 .6%). Tl1e study participants 

had varying levels of education. One hundred and twenty-seven (21.1 %) study participants had no 

formal education, 164 (27.2%) had primary education, 182 (30.2%) had secondary education, 

\Vhile 129 (21.4%) had tertiary education (Table 4.1. l .). Two hundred and twenty-two (36.9%) of 

the study participants were students, 210 (34.9%) were unemployed, 55 (9.1 %) were civil servants, 

43 (7.4%) were traders/ business men, while only 16 (2.7%) were farmers. 
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Tahle 4.1.1 Socio-<lcmographic characteristic� of stu<ly partici1>ar1ts !N=602 I 

Characteristics 

Age-group of respondents (years) 

<5 

5-9 

10-19 

20-24 

25-34 

>35

Sex 

Male 

Female 

Religio11 

Christian 

Muslim 

Ethnicity 

lgbo 

Hausa 

Yoruba 

Others 

Educational level 

None 

Primary 

Secondaf)' 

Tertiaf)' 

Occupation 

Student 

Unemplo)·ed 

Civil servant 

·1·rader/businessman

Fanner 

Otl1ers 

39 

Frequency (0/o) 

91 (15.1) 

112(18.6) 

136 (22.6) 

50 (8.3) 

111 (18.4) 

102 (16.9) 

271 (45.0) 

331 (55.0) 

471 (78.2) 

131 (21.8) 

182 (30.2) 

118 (19.6) 

73(12.1) 

229(38.1) 

127 (21.1) 

164 (27.2) 

182 (30.2) 

129 (21.4) 

222 (36 9) 

210 (34.9) 

55 (9.1) 

.\J (7 1) 

16 (:?.fl) 

5(, (9, l) 
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Table 4.1.2 shows the characteristics of houses of study participants. Four hundred and forty (73. l )  

participants resided in flats, 77 (12.9%) in huts, 30 (5.0%) in duplexes, and 25 (4.2%) in 

bungalows. Four hundred and seventy-six (79.1 %) participants lived in houses with cement 

plastered walls while 126 (20.9%) lived in houses with mud walls. Approximately seventy-seven 

percent of study participants resided in houses that had glass windows (louvers/sliding windows), 

82 (13.6%) lived in l1ouses witl1 open windows (opening in wall area as windows), 44 (7.3%) in 

houses with wooden shutters, and 11 (1.8%) in houses with metal shutters. The most common roof 

type was n1etal (zinc/aluminum/asbestos) at 62.6%, followed by roof shingles at 21.6%, and wood 

planks at 15.8%. Seventy-eight (13.0%) participants lived in houses with floors that were carpeted, 

183 (30.4%) in houses with cement floors, and 341 (56.6°/o) in hot1ses with ceramic tiles. 

Individuals residing in houses with bushes around were 34.9% while those residing in houses 

without bushes were 65. l 0/o. Only 12.6% of the study participants resided in houses found to have 

uncovered water receptacles. 
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T.iblc ..i.l.2 Characteristics of rcsiclences of.stucl�· partici1>ants IN=602J 

House types 

Flat 

Hut 

Duplex 

Bungalow 

Others0

Characteristics 

Wall types 

Cement-plastered 

Mud 

Windo,v types 

Glass windows 

Open windows 

Wooden shutters 

Metal shutters 

Roof types 

Metal 

Roof shingles 

Wood planks 

Floor t)rpes 

Carpet 

Cement 

Ceramic tiles 

Bushes around the house 

Yes 

No 

Unco,'crcd ,,·ater receptacles around hou�c

Yes 

No 
----------=-:;::::;:::-;-·_,_---� 
• �elf-c.ontafned room, 1 room 8nd partour 

111 

Frequency (0/o) 

440 (73.1) 

77 (12.9) 

30 (5.0) 

25 (4. l) 

30 ( 4.9) 

476(79.1) 

126 (20.9) 

465 (77.3) 

82 (13.6) 

44 (7.3) 

11 (1.8) 

377 (62.6) 

130 (21.6) 

95 (15.8) 

78 (13.0) 

183 (30.4) 

341 (56 6) 

210 (34 9) 

392 (65 1) 

76 ( 12,(l) 

526 (87.4) 
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4.1.1. Ownership and use of LLINs 

Of the 107 households visited, 48 (44.8%) households owned at least one LLfN while 36 (33.6%) 

had at least one household member wl10 used the LLIN the night prior to the survey. Of the 602 

study participants, only 148 (24.6%) owned LLINs. Net ownership was highest in Kwal1 (70.7%), 

while Abuja municipal and Kuje area councils were 20.3% and 23.3%, respectively. Only 107 

(17 .8% of all study participants and 72.3% of all those wl10 owned LLINs) study participants slept 

under LLINs the night before the survey. Long-lasting insecticidal net use among all study 

participants in Abuja municipal, Kuje, and K\vali area councils was 16.9%, 19.9°/o, and 17.1%, 

respectively. Among study participants who owned nets, LLIN use was lowest in Kwali area 

council at 26. l % wllile Abuja 1nunicipal and Kuje area councils were 83.3% and 85.3% 

respectively (Table 4.1.3) 
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Ta l>lc 4. 1 .3 0,,·11ersh ip ancl use of LLINs b) stu<I)' pa rtici p�1n ts 

Characteristics 

Abuja municipal 

Kuje 

Kwali 

Total 

LLIN o,vnership 
N=602 

n (0/o) 
78 (20.3) 

41 (23.3) 

29 (70.7) 

148 (24.6) 

LLIN use among all 
participants 

N=602 

11 (0/o) 
65 (16.9) 

35 (19.9) 

7 (17.l) 

l 07 (17.8)

LLIN use among 
participants ,vbo o,vncd nets 

N=148 

n (0/o) 
65 (83.3) 

35 (85.3) 

7 (26.1) 

107 (72.3) 
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Among those who owned LLINs, 65 (43.9%) of them had their LLINs for more/greater than 12 

months to 3 years, 51 (34.4%) had their .LLINs between 1 to 12 months, and 28 (18.9%) had theirs 

for longer than 3 years (Table 4.1.4). Most (53.4%) of the participants got their LLINs from super 

markets /open markets/ street hawkers. Eighty-one (54.7%) of the study participants purchased 

their nets. The most common net type was permanet® at 33.8%. Fifty-one (34.5%) participants 

did not know the trade name of the type of net they owned. About 96 % of tl1e nets were rectangular 

while 3.4% of the nets were conical. One hundred and three (69.6%) participants had nets wl1ich 

had never been mended and \vllicl1 had no holes. Information on net sizes were collected and 51.4% 

were single, 42.6% were double, and 2.0% were triple. Of all the net owners, 15 (10.1 %) said they 

dipped or soaked their nets in liquid to rep�l mosquitoes, 125 (84.5%) did not, 8 (5.4%) did not 

know if their nets had been dipped or not. Almost 96°/o of all the nets owners had their nets hanging. 
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Table 4.1.4 Chart1ctcristics of l,LINs ll)' participants,, ho o,,·nccl one IN-J ..J8J 

Characteristics 
Duration of o,vnership of ITN 

<l month
1 to 12 months

> l 2months to 3 years
>3 years
Don't know

Source of LLIN s 
Supermarket/Open market/Hawker 
Mass distribution campaign 
Immunization clinic 
Gift 
Ante-natal clinic 
Don't remember 

Net purcl1ased 
Yes 
No 

Net type 
Permanet 
Olyset net 
Duranet 
Netprotect 
Don't kno,v 

Net shape 
Rectangular 
Conical 

Net size 
Single 
Double 
Triple 
Don't know 

Net condition 

Never mended, no holes

Ne\·er mended. holes 
t-.1ended, holes 
Mended, no holes 

�et dipped in liquid 
Yes 
No 

Don "t kno,v 

Net hangir1g 

Yes 
No 

Frequency (0/o) 

2 (1.4) 
51 (34.4) 
65 (43.9) 
28 (18.9) 

2 (1.4) 

79 (53.4) 
30 (20.3) 
19 (12.8) 

9 (6.l) 
9 (6.1) 
2 (1.4) 

81 (54.7) 
67 (45.3) 

50 (33.8) 
26 (17.6) 
18 (12.2) 
3 (2.0) 

51 (34.5) 

143 (96.6) 
5 (3.4) 

76 (51.4) 
63 (42.6) 
3 (2.0) 
6 (4.0) 

103 (69.6) 
33 (22.3) 

7 (4. 7) 
5 (3 4) 

15(10.l) 
125 (84.5) 

8 (5.4) 

141(9,5,"\) 

7 ( •l 7) 
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Among those who did not own LLINs, 173 (39%) said they did not like sleeping under them, while 

138 (31 %) claimed they did not lmow where to get them from (Fig. 4.2. l). Some participants had 

no reason (9°/4) for not owning LLINs, some said they use insecticide sprays (9%), some said they 

had window nets (2%), while some claimed there are no mosquitoes in their area (2%). 
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don't like sleeping under nets 

no idea where to get it 

no reason 

use IRS 

C expensive 

·-

other 

net in windows 

no mosquitoes 

itches 

Heat 

Difficult hanging net 

No place to hang it 

--- -

4.7 

- 2.0

- 2.0

a 1.1 

I 0.7 

I 0.5 

I 0.2 

0.0 5.0 

10.6 

9.0 

9.0 

10.0 

--- - -

31.1 

15.0 20.0 25.0 30.0 

Percent of responses 

- -

Figure 4.1.1 Reasons gi,·en b)' stud)' participants for not o,vning LLlNs
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The most common reason given for not using LLIN by study participants who owned but did not 

use the LLTN was that the weather was too l1ot (68.3%). This was followed by participants wl10 

said "net is too old" (4.9%), and "there are no mosquitoes" (4.9°/4) (Fig 4.1.2). 
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·-

C1) 

weather too hot 

no reason 9.8% 

no mosquitoes 4.9% 

net is too old 4.9% 

cannot hang net 4.9% 

net not here • 2.4%

net washed last night • 2.4%

feel closed in or afraid • 2.4%

-

0.0% 10.0% 20.0% 

--

-- --

30.0% 40.0% 50.0% 

Percent of responses 

60.0% 

68.3% 

70.0% 

Figttre 4.1.2 Reasons gi,·en b)' stud)' participants ,vbo o,vn LLINs for not using tl1em the 

night prior to ,·isit 
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4.1.2. Knowledge of and attitude of study participants to malaria prevention 

Adults and children above 3 years were asked about their knowledge of LLTNs and other malaria 

prevention measures. Five hundred and seven (96.8%) participants believed LLINs are useful 

(Table 4.1.5). Among those who believed LLINs are useful, 82% believe LLINs help to prevent 

mosquito bites, 14.6% believe tl1ey help to prevent insect bites, and 0.2% have no idea l1ow it 

works (Table 4.1.5). 

Over l1alf (62%) of the study participants believed everyone should be given priority to sleep under 

LLINs, 13.9% believed it should be adults, 10.9% believed it should be cl1ildren <Syear, and 6.3% 

believed it should be pregnant women (Table 4.1.5). When asked what could lead to damage of 

LLINs in the house, the responses included inappropriate handling (27.5%), fire (21.9%), long 

exposure to sun while drying after waslung (16.0%), sharp objects (16.0%), rats and other domestic 

animals (6.4%), frequent washing (2.6%), and dust and dirt (1.5%). About 26.4% of participants 

believed LLINs have side effects. 
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Tnhlc 4.1.5 K110,, lccl�c <>f and attitude of hc1uscl1old members of malaria ptlsitivc 

indi,·iduals to LLll\l 1'-=5241 

Characteristics 
Believe LLINs are useful 

Yes 
No 

Mode of protection by LLIN* 
By preventing mosquito bites 
By preventing insect bites 
By avoiding dust and dirt 
Chemicals repel n1osquitoes 
Don't know 

Priority groups to sleep under LLINs in tl1e 
household* 

Everyone 
>18 years
Children <5 years
Pregnant women
Elderly
Guests
Don't know

Believe LLINs have side effects 

Yes 
No 
Don·t know 

* Factors that damage LLINs in the household 

Inappropriate handling 

Frre 
ru 

Long exposure to sun while drying after was ng

Sharp objects 

Rats and other domestic arumals

Using LLIN for other purposes

Frequent waslung 

Don ·t kno,,· 
Dust and dirt 

,. Multiple responses "'ere given

51 

Frequency (o/o) 

507 (96.8) 

17 (3.2) 

474 (82.3) 

84 (14.6) 

15 (2.6) 

2 (0.3) 
1 (0.2) 

422 (62.1) 

95 (13.9) 

74 (10.9) 

43 (6.3) 
27 (4.0) 

12 (1.8) 

7 (1.0) 

136 (26.4) 

336 (64.7) 
46 (8.9) 

226 (27.5) 

180 (21.9) 

132 (16.0) 

132 (16.0) 

53 (6.4) 

47 (5.7) 

21 (2.6) 

20 (2.4) 

12 (1 5) 
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Among those who did not believe that LLINs are useful, 2 (40%) said mosquitoes enter the nets 

with you as you go in, 2 (40%) said mosquito bites can happen outside, and 1 (20%) said 

mosquitoes penetrate holes in the net (Fig. 4.1.3). 
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>·-

, 

Mosquitoes penetrate holes 1 

g Mosquitoes may still enter LLIN with you 
II) 
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� I 

Mosquito bites can happen outside , 

20.0 

40.0 

40.0 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 
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Figure 4. J .3 Reasons gi,·en b)' stud) participnnts for believing LLINs are not t1scful 
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The most common side effect stated was heat rashes (55.1 %), followed by itching (25.2%) (Fig 

4.1.4). 
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V, 

Q) 

Q) 

----- -- ------

Heat rashes 

Itching 

Stuffy/suffocation 

Sickness if not washed & aired 1st day before use • 3.9

Irritation • 2.4

Uncomfortable I o.8 

Chemical in the net causes allergies 
1' 

0.8 

no idea I o.8 

Heat and odour I o.8 

Chemically treated so must have side effects I 0.8 

Burns I 0.8 

0.0 

8.7 

10.0 20.0 

Figt1re 4.1.4 Percei,·ed Side effects of LLIN among participants 

55 

-- - --

25.2 

30.0 

Percent 

40.0 50.0 

55.1 

I 
60.0 

l

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Participants were assessed on their knowledge of other malaria prevention measures. Over two

thirds of them mentioned closing doors in the evening ( 44.2%) and use of insecticides (36.2°/o). 

Others mentioned keeping a clean environment (8.5%), use of insect repellent (6.3%), malaria 

prophylaxis (3 .6%), and intermittent preventive treatment for pregnant women (0. 7%) (Fig. 4.1.5). 
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Sniper 0.1 

Otapiapia 0.1 

VI Medical checks 0.1 

Clearing of stagnant water ro I 0.2 
QJ 

E 
C 

0 IPT I 0.1 

C 

malaria prohylaxis - 3.6

ro 

insect repellent ·- 6.3 
ro 

ro 

� Clean environment 8.5 

IRS 36.2 

closingdoors 44.2 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 

Percent 

- -- -

-

Figure 4.1.5 Stud)' participants' knowledge of other malaria prevention measures 
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When participants were asked about what they do/use to prevent malaria asides use of LLINs, 

they mentioned closing doors (43.8%), use of insecticides (39.5%), insect repellent (9.4%), 

malaria prophylaxis (4.4%), clean environment (1.4%) among others (Fig. 4.1.6). 
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Q) 
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'

a. 
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closing doors 

IRS 

insect repellent 

_Q malaria prohylaxis
..... 
C 

Q) 

� clean environment • 1.4
a. 

·-

'
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--

nothing I 1.0 

no idea I 0.1 
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39.5 

9.4 
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Percent 

- -- -

Figure 4.1.6 Other malaria prevention measures used by study participants 
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4.1.3. Prevalence of asymptomatic malaria parasitaemia 

Of the 107 households, 102 (95.3%) had at least one household member with asymptomatic 

malaria parasitaernia. As shown in Table 4.1.6, 421 out of 602 study participants (69.9°/o, 95% CI: 

66.2% - 73.5%) had asymptomatic malaria parasitaemia and the median malaria parasite density 

for the positive malaria cases was 64 parasites/µl (IQR:208 parasites/µl). The prevalence was 

71.4% (66.7%-75.7%) in Abuja municipal, 63.4% (46.9%-77.9%) in Kwali, and 68.2% (60.8%-

75.0%) in Kuje area council. Tl1e 1nalaria prevalence by rapid diagnostic test was much lower than 

that of light microscopy at 13.8% overall prevalence. 
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Tahle 4.1.6 l\lalaria prevalence and malaria parasite dc11sities of st1td'.\ participants 

Variables No. infected by No. infected by 95°/o CI(%) Median Parasite 
RDT • 

of microscopy density (IQR) microscopy 
n (0/o) n (0/o) result (parasites/µ!) 

Abuja 35 (9.1) 275 (71.4) 66.7-75.7 48 (64) 
municipal 
K,vali 8 (19.5) 26 (63.4) 46.9-77.9 184 (3168) 

Kuje 40 (22.7) 120 (68.2) 60.8-75.0 1304 (3872) 

Total 83 (13.8) 421 (69.9) 66.2-73.5 64 (208) 
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4.2. Bivariate analysis 

4.2.1. Factors associated with LLIN use 

Table 4.2.1 compares socio-demographic and socio-economic factors with LLIN use among study 

participants. Males who used LLINs ( 18.4%) were slightly more tl1an females who used LLINs 

( 17 .2°/o). More of children less than five years (22.0%) slept under an LLIN the night before the 

survey, followed by 21.4% of those 50 years or older. Children belween the ages of IO and I 4 

years (10.6%) appeared to be least likely to sleep under LLINs. Having uncovered water 

receptacles around the house (p = 0.10) was tl1e only factor significantly associated with LLIN use 

among all the study participants. 
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Ta hie 4.2.1 l�cp<lrtcd Ll,IN 11sc h� socio-dcmogra11l1ic characteristics of all stu<.I)·particip;1nts (N=6021 

Characteristics Used LLIN Did not use LLIN xi p-value 
N= 107 N=495 

Sex 
n {0/o) n (0/o)

Female 57 (17.2) 274 (82.8) 0.08 0.775 
Male 50 (18.4) 221 (81.6) 

Age group (years) 
0-4 20 (22.0) 71 (78.0) 9.5 0.090 
5-9 22 (19.6) 90 (80.4) 
10-19 20 (14.7) 116 (85.3) 
20-24 4 (8.0) 46 (92.0) 
25-34 16 (14.4) 95 (85.6) 
>35 25 (24.5) 77 (75.5) 

Ethnicity 
106 (89.8) 6.7 0.081Igbo 39 (21.4) 

15 (20.6) 143 (78.6) Yoruba 
Hausa 12 (10.2) 58 (79.4) 

Others 41(17.9) 188(82.1) 

Religion 
91 (19.3) 380 (80.7) 3.1 0.080 Christians 
16 (12.2) 115 (87.8) Muslims 

Area council 
65 (16.9) 320 (83.1) 0.76 0.683 Abuja Municipal 
35 (19.9) 141(80.1) Kuje 

34 (82.9) 7(17.1) Kwal1 
Educational level 

22 (17.3) 105 (82.7) 1.0 0.809 
None 

30 (18.3) 134 (81.7) 
Primary 

153(84.1) 29 (15.9) 
Secondary 

103 (79.8) 26 (20 2) 
Tertiary 

Slept in the same room with

224 (79 1) 3 07 0.080 patient 
59 (20.9) 

271 (84.9) Yes 
48 (15 1) 

No 
Bushes around the liouse

34 (16.2) 176 (83.8) 0.4 0 52"" 
Yes 73 ( 18.6) 319(81.4) 
No 

d . ter receptaclesUnco\·erc .... a 
5·\ (71.()) 6.6 •o.o I c>around the house 

22 (29.0) 
4•t I (8.'.X) Yes 85 (16 2) 

No 

• : S1gn1ficant at p..-0 OS
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Among study participants who owned LLINs, the factors found to be significantly associated 

with LLIN use were ethnicity (p=0.032) and area council (p<0.001) (Table 4.2.2). 
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Ta hie 4.2.2 llcportcd J.,Lfl\ ltse b� soci(l-dcmc>grnphic cl1�1racteristics (>f study 1>articipants
,, ho o�·ncd LLI'\s \N=1481 

Characteristics 

Sex 

Female 

Male 

Age group (years) 

0-4

5-9

10-19

20-24

25-34

�35

Ethnicity 
lgbo 

Yoruba 

Hausa 

Others 

Religion 
Christians 

Muslims 
Area council 

AbuJa Municipal 

Kuje 

Kwali 
Educational level 

None 

Primary 

Secondary 
Tertiary 

Slept in the same room wifb

patient 

Yes 

No 

Bushes around the house

Yes 
No 

Unco,·crcd \\'atcr
Und the

receptacles aro 

house 
Yes 

No 

• · Significant at p�O.OS

Used LLIN 
N=107 
n (0/o) 

57 (75.0) 
50 (69.4) 

20 (74.1) 
22 (75.9) 
20 (64.5) 

4 (66.7) 
16 (76.2) 

25 (73.5) 

39 (84.8) 
15 (57.7) 
12 (85. 7) 

41(66.1) 

91 (70.5) 
16 (84.2) 

65 (83.3) 
35 (85.4) 
7(24.1) 

22 (81.5) 

30 (71 4) 

29 (61.7) 

26(81.3) 

59 (70.2) 

48 (75 0) 

34 (63.0) 

73 (77.7) 

22 (84.6) 

85 (69.7) 

6S 

Did not use LLIN X2

N=41 
n (%) 

19 (25.0) 
22 (30.6) 

7 (25.9) 
7 (24.1) 
11 (35.5) 

2 (33.3) 
5 (23.8) 
9 (26.5) 

7 (15.2) 
11 (42.3) 

2 (14.3) 
21 (33.9) 

38 (29.5) 

3 (15.8) 

13 (16.7) 

6 (14.6) 
22 (75.9) 

5 (18.5) 

12 (28.6) 

18 (38.3) 
6 (18.7) 

25 (29.8) 
16 (25 0) 

20 (37 0) 

21 (22.3) 

•t ( 15.4)

37 ()(),) l 
.. ., ·-

0.3 

1.4 

8.8 

0.9 

41.8 

5.1 

0.21 

0.49 

1. 7

p-value

0.568 

0.920 

*0.032

0.333 

*<0.001 

0.167 

0.648 

0.081 

0.192 
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4.2.2. Factors associated with malaria parasitaemia 

More males (74.2%) tl1an females (66.5) had malaria parasitemia (Table 4.2.3). Malaria parasite 

infection cut across all age groups. However, clilldren below IO years appeared to be n1ost affected. 

Those who lived in houses with roof shingles (58.5%) were least likely (p = 0.005) to have malaria 

parasite infection than those living in houses with other roof types. Tl1ere \Vas no significant 

difference (p= 0.588) in malaria parasitaernia between t11ose wl10 used LLINs tl1e night before the 

survey and those who did not (p=0.588). Even among LLIN owners, no association was found 

between LLIN use and malaria parasitaemia (p= 0.837) (Table 4.3.2). 

Overall, the factors that achieved statistical significance for malaria parasitaemia were ethnicity (p 

<0.001), religion (p <0.00 1), l1ouse roof (p = 0.005), and bushes around the house (p <0.001). 
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Tahlc 4.2.3 Bi,·ari,1tc anat,·si·s c>l' fa,·t<>t·' 1. · t 1 · 1 1 · · · t 1 . . ., · '" s, ssoc1a cc ,v1t 1 ma aria paras1tacn11a amc.>ng s uc \' part1c1pants IN=602 I

Variable(s) 

Age group (years) 
0-4 

5-9 

10-19 

20-24 

25-34 

>35

Sex 
Female 

Male 
Etl1nicity 

Hausa 
Yoruba 
Igbo 
Others 

Religion 
Christian 
Islam 

Slept in same room "'itb index 

patient 
Yes 

No 
LLIN use among all study 

participants 
Yes 

No 
LLJ1'1 use among participants who

O'-' ned LL1Ns 
Yes 

No 
Arca Council 

AbuJa :Vlunicipal 
Kuje 

Kv.•ali 

House ,,all 
Mud 
Cement plastered ,.valls

Malaria parasite 
present 
N=421 
n (0/o) 

67 (73.6) 

90 (80.4) 

90 (66.2) 

35 (70.0) 

76 (68.5) 

63 (61.8) 

220 (66.5) 

201 (74.2) 

98(83.1) 

53 (72.6) 
130 (71.4) 

140 (61.1) 

313 (66.5) 

108 (82.4) 

190 (67.1) 

231 (72.4) 

146 (29.5) 

35 (32.7) 

35 (32.7) 

12(29.3) 

275 (71.4) 

120 (68.2) 

26 (63.4) 

86 (68.3) 

335 (7(),4) 

67 

Malaria parasite 
absent 
N=l81 
n (%) 

24 (26.4) 

22 (19.6) 

46 (33 .8) 

15 (30.0) 

35(31.5) 

39 (38.2) 

111 (33.5) 

70 (25.8) 

20 (16.9) 

20 (27.4) 
52 (28.6) 
89 (38.9) 

158 (33.5) 
23 (17.6) 

93 (32.9) 

88 (27.6) 

349 (70.5) 

72 (67.3) 

72 (67.3) 

29 (70.7) 

110 (28 6) 

56 (31.8) 

15 (36.6) 

40(31.7) 

1-11 (2'>.h) 

x
2 p-value 

10.6 0.059 

3.8 0.050

18.5 *<0.001 

11.7 *<0.001 

1.7 0.187 

0.29 0.588 

0 04 0 837 

I 49 0.474 

0.1 0 7�4 UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table 4.2.3 Bivariate ,111al)sis of factors associated,, ith malaria parasitac111ia an1ong
st11dy particip�111ts (N=6()21 

Variable(s) Malaria parasite Malaria parasite x
i p-value

present absent 

Windo,v type 
n {o/o) n {%} 

Open windows 59 (72.0) 23 (28.0) 0.58 0.901 

Wooden shutters 39 (70.9) 16(29.1) 

Metal shutters 7 (63.6) 4 (36.4) 

Glass windows 323 (69.5) 142 (30.5) 

House roof 
Wood planks 67 (70.5) 28 (29.5) I 0.8 *0.005

Metal 278 (73.7) 99 (26.3) 

Roof shingles 76 (58.5) 54 (41.5) 

Bushes around the house 
16.3 *<0.00 I 

Yes 169 (80.5) 41 (19.5) 

No 252 (64.3) 140 (35. 7) 

Uncovered ,vater receptacles 
around house 

52 (68.4) 24 (31.6) 0.03 0.862 
Yes 

369 (70.2) 157 (29.8) 
No 

• · Significant at p<0.05
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Malaria parasite densities of tud · · · · s Y part1c1pants are shown in table 4.2.4. Individuals without
malaria parasitaemia were excl d d Kru k . . . u e . s al Wallis test was used to compare the median parasite
densities of the different grou th d · · ps as e ata was found to be positively skewed.

The median parasite density was highest in children below 5 years (80 parasites/µ), IQR: 13 76 

parasites/µl). Males (64 parasites/µ}, IQR: 240 parasites/µ}) had a slightly higher median parasite 

density than females (56 parasites/µ!, IQR: 160 parasites/µ)) but this was not statistically 

significant (p=0.45). Muslims l1ad significantly l1igher median parasite densities tl1an Christians 

(p<0.01 ), and those with no formal education l1ad lugl1er median parasite densities than those who 

had formal education. Those living in Kwali area council had significantly higher median parasite 

densities than those living in Abuja municipal area council (p<0.01 ). The same was observed for 

ethnicity where those of Hausa ethnicity were found to have significantly l1igher median parasite 

density than Igbo ethnicity (p<O.O 1 ). 

Those living in houses witl1 mud walls (104 parasites/µ!, IQR: 1466 parasites/�tl), those in houses

with cement roofs (80 parasites/µ!, IQR: 2320 parasites/µ!), and those in houses without windows 

(240 parasites/µl, IQR: 4656 parasites/µ!) had the hlghest parasite densities among the different 

all f d window types. Those with bushes around their homes had significantly higher w , roo , an 

parasite densities (80 parasites/µ!, IQR: 416 parasites/µ!) than those who did not (p<0.01). There 

· ·fi t d·.cc ence in malaria parasite densities of those who had uncovered water was no s1gru 1can 1.u.er 

1 d their homes and those who did not (p<0.01).receptac es aroun 

. .6 d.ffi nee in parasite densities between those who used LLINs the night
There \Vas no s1gru cant 1 ere 

th ho did not (p=0.52). Among those who own nets, there was no
before the survey and ose w 

. t densities benveen those who used LLINs the night before the
significant difference tn parasi e 

d
.d t (p:=O 53)suf\·ev and those who 1 no · 

• 
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Tal1lc 4.2.4 l\tlalarin J>ar�tsitc <lcnsit.r by in<lcpctidcnt ,·ariablcs among study participants

!n=421 l 

Variables 

Sex 
Female 

Male 

Age group (years) 
<5 

5-9 

10-14 

15-19 

20-49 

�50 

Age group (years) 
<10 

>10

Area council 
AMAC 

KuJe 

Kwali 

Ethnicity 
Hausa 

Yoruba 

Igbo 

Others 

Gbagyi 

Religion 
Christian 

�1uslim 
Educational level 
None 

Primary 

Secondary 

Tertiaf)' 
Slept in same room 
,, ith index patient 

Yes 

No 

Location of ,,·atcr 
source 
Own dwelling 

Ov,rn yard 

Elsewhere 

Parasite density (parasites/µI) df
median (IQR) 

56 (160) 
64 (240) 

80 (1376) 
64 (480) 
80 (640) 

64 (128) 

48 (128) 

40 (64) 

64 (480) 

48 (128) 

48 (64) 
184 (3168) 

1304 (3872) 

128 (1072) 

64 (240) 

48 (96) 

48 (112) 

48 (1440) 

48 (128) 

128 (1099) 

80 (832) 

64 (144) 

48 (240) 

48 (64) 

48 ( 160) 

64 (240) 

64 ( 128) 

48 (288) 

64 ( l I 68

1 

5 

1 

2 

4 

1 

3 

l 

.., ..

70 

z statistic p-value 

0.6 0.45 

8.1 0.15 

3.0 0.08 

43.4 <0.01 

24.6 <0.01 

19.6 <0.01 

9.4 0 02 

3.5 0.06 

1.5 O.-t7 
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Tahlc 4.2.4 :\lalaria 11i,rasitc <lcnsj�, h� indcpcn<lcnt ,ariables among stud� 11artici11ants1 n=421 I ...• 212 

Variables Parasite density (parasites/µ)) df z statistic p-value
median (IQR) 

Window type 

*<0.01 
No windows 240 {4656) 4 21.6 Open windows 80 (1677) 
Metal windows 1216 (2368) 
Wooden shutters 48 (1408) 
Glass windows 48 (128) 

House wall 

8.7 *<0.01 Brick/concrete 48(128) 
Mud 104 (1466) 

House roof 
Wood planks 80 (2320) 3 14.0 *<0.01 
Cement 112 (288) 
Metal 64 (160) 
Roof shingles 32 (80) 

Bushes around 
the house 
Yes 80 (416) 1 7.6 *<0.01 

No 48 (128) 

Uncovered \Yater 
receptacles 

0.46 0.50 
around house 

l 48 (723) Yes 
64 (160) No 

0.4 0.52 LLINuse 1 64 (232) Yes 
48 (176) 

No 
LLIN use among 
those ,, ho o,, n 

1 0.4 0.53 LLINs 
64 (232) 

Yes 
64 (3168) 

No 

* - significant at p<0.05
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4.3.Multivariate analysis 

Variables from the bivariate analysis significant at p<0.25, age, and sex were selected for inclusion 

in a logistic regression model. Three separate models were prepared for the outcome variables 

(LLTN use among all study participants, LLIN use a1nong study participants who owned nets, and 

malaria parasitaemia) and significance level was set at 5%. 

4.3.1. Predictors of LLIN use among all study participants 

As shown in Table 4.3 .1 the predictor of LLTN use in tl1is study among all participants was having 

uncovered water receptacles around the house. Tl1ose who lived in houses that had uncovered 

water receptacles {AOR: 2.28, 95% CI: 1.28-4.04) around had 2 times tl1e odds of using LLINs 

than those who did not have. 
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Table 4.3.1 Predictors t>t' LLIN 11sc among all st11d�, participants IN=6()2 I
Variables 

Age group (years) 

<5 (ref) 

5-9

10-19

20-24

25-34

>35

Sex 

Male (ref) 

Female 

Religion 

Christians 

Muslims (ref) 

Ethnicity 

Yoruba (ref) 

lgbo 

Hausa 

Others 

Uncovered water 
receptacles 

Yes 

No (ref) 

* - significant at p<0.05

AOR 

1 

0.92 

0.61 

0.31 

0.59 

1.06 

1 

0.99 

1.28 

1 

1 

1.0 

0.51 

0.90 

2.28 

73 

95°/o CI 

0.46-1.84 

0.30-1.22 

0.10-1.00 

0.28-1.23 

0.53-2.11 

0.64-1.53 

0.56-2.93 

0.49-2.01 

0.20-1.35 

0.45-1.76 

1.28-4.04 

• 

p-value

0.814 

0.164 

0.050 

0.156 

0.869 

0.960 

0.565 

0.991 

0.176 

0.749 

*0.005
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4.3.2. Predictors of LLIN use among study participants who o,vn LLINs 

As shown in Table 4.3.2, the predictors of LLIN use amo11g study participants who own LLINs 

were area council and bushes around the house. Living 1n Kwali area council (AOR: 0.04, 95% 

CI: 0.01-0.20) and having busl1es around the house (AOR: 0.33, 95% CI: 0.13-0.84) were 

negatively associated with LLIN use. 
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Tahle 4.3.2 Predictors (>f LL[N 11se among particii>ants ,,ho <)\\·nccl Ll.,JNs j!'l'=1481

Variables AOR 95% CI p-value
Age group (years) 

<5 (ref) l 

5-9 0.84 0.16-4.44 0.837 
10-19 0.22 0.04-1.11 0.066 

20-24 0.23 0.02-2.59 0.232 

25-34 0.40 0.08-2.08 0.273 

?:35 0.31 0.07-1.37 0.121 

Sex 

Males (ref) l 

Females 1.27 0.54-2.99 0.587 

Ethnicity 

Yoruba ( ref) l 

Igbo 2.80 0.77-10.14 0.117 

Hausa 1.55 0.16-15.30 0.710 

Others 3.75 0.78-17.96 0.099 

Area Council 

Abuja Municipal (ref) 1 

0.30-4.12 0.884 1.10 KuJe 
0.01-0.20 *<0.00 I 0.04 

K,\·al1 

Bushes around the 

house 
0.33 0.13-0.84 *0.020

Yes 

No (ref) 
1 

Unco\'ered "·ater

0.340 receptacles 
l 97 O 49-7.90 

Ye< 

No (ref) 
1

• - significant at p<O.OS
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4.3.3. Predictors of malaria parasitaemia among all study participants 

As shown in Table 4.3.3 the only factor that was significantly associated with malaria parasitemia 

1n this study was having bushes around the house. Study participants who lived in houses with 

bushes around (AOR: 2.13, 95% CI: 1.37-3.32) had 2 times the odds of l1aving malaria parasitemia 

compared to those who did not have bushes around. 
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Table 4.3.3 Predictors of n1alaria parasitacmia a111ong st11d} participants 1"=6021
Variables 

Age group (years) 

<5 (ref) 
5-9
10-19
20-24
25-34
>35

Sex 

Male (ref) 
Female 

Religion 

Christians 
Muslims (ref) 

Ethnicity 

Yoruba (ref) 
Igbo 
Hausa 
Others 

Bushes around the 
house 

Yes 
No (ref) 

House roof 
Wood planks (ref) 
Metal 
Roof shingles 

* _ significant at p<O.OS

Adjusted OR

1 
1.44 
0.79 
1.03 
0.97 
0.59 

1 
0.73 

0.64 
1 

1 
0.93 
1.02 
0.56 

2.13 
1 

1 
1.35 
0.96 

71 

95% CI 

0.73-2.84 
0.43-1.47 
0.47-2.31 
0.52-1.82 
0.31-1.12 

0.50-1.05 

0.30-1.37 

0.49-1.80 
0.42-2.51 
0.30-1.03 

1.37-3.32 

0.80-2.29 
0.51-1.80 

p-value

0.290 
0.455 
0.924 
0.936 
0.106 

0.960 

0.245 

0.819 
0.960 
0.063 

*0.001

0.256 
0.897 
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Factors associated ,vitb LLIN use

Long-lasting insecticidal nets have b � . . een 1ound to be effective m preventing malaria (Ter Kuile et
al., 2003; Marbiah et al 1998· L' dbl d ·, , m a e et al., 2015; West et al., 2015) and cost-effective
compared to other malaria t· preven ion measures (Lengeler et al., 2007; Uneze and Nwadike, 2013 ).

Approximately three-quarters of the study participants did not own LLINs even thougl1 97% of 

them believed they are useful. Most of the individuals who owned LLINs bought tl1em and 

surprisingly, thirty-one perce11t of those who did not own them said tl1ey did not know wl1ere to 

get them from. About 305,000 LLINs were mass distributed in tl1e rural areas of FCT and seven 

other states by NetMark, an international non-govem1nental organization (NGO) supported by 

USAID, in collaboration witl1 the National Malaria Elimination Programme and three local NGOs 

from 2002 to 2009 (Otsemobor et al., 2013). Other distribution channels included antenatal clinics, 

immunization and scl1ools. Despite this, ownership of LLIN in this area was still low, as evidenced 

by  the results, and most of the owned nets "vere purchased. This presents a need for increased 

awareness through the media or other channels on availability of LLINs and where to get tl1em 

from. 

Long-lasting insecticidal net use the night prior to the survey among household members of 

malaria positive individuals in AbuJa was low at 17.8%. This estimate is similar to the estimate by 

Noland et al (2014) 1n a survey carried out in Plateau state. Findings from the National Malana 

Indicator survey earned out in 2015 show that FCT Abuja had the lowest proportion of LLIN use 

in the North central region. The estimate from this study is similar to the FCT estimate from the 

National �1alaria Indicator survey earned out in 2015 as well as and North Central N1gena estimate 

from the National Malana Indicator survey earned out 1n 2010 (Nanonal Malana Elimination 

Programme (NMEP), National Population Comm1ss1on (NPopC) National Bureau of Stat1st1cs 

(NBS), 2015; National Population Commission (NPC) [N1gena) et al. 2012).

The proportion of children under 5 yearc:: who slept under an LLIN the night before the s,1n �)' 

(22%) is tower than the estimate for North C'cntn1l region from the 2015 Nntionnl ,nnlunn 1n<iianto1 

sur.'C)' (.National Malaria Elimination Prognunrnc (NMEP), Nnt1onal Populut1on ('0111011 �,l,11

(NPopC) National Bureau of Statistics (NBS), 2015 ), AF. stntc l>y stntc cstin,nte \\1t·1u nc,t pro, idc,<I 
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for this category, we may assume that the . . pecul1anty of low LLIN use found 1n FCT among all
household members applies in thi 

_ 
s category as well. There was no statistica11y significant

difference between LLIN use of 1 . . . . ma es and females. This 1s sun1lar to findings by Noland et al 
(2014) in Nigeria but contrary to Baum d 

. 
.

e an Mann (2007) that found higher net use among women
of reproductive age. 

Those who had uncovered wate t 1 r re cep ac es around their homes were more likely to use LLINs.
Pools of water in gutters t t· d · , was e ms, an containers serve as breeding ground for mosquitoes

(Dzinjalamala, 2009; Peterson et al., 2009) and the abundance of mosquitoes in these areas may 

explain why these set of people use LLINs more tl1an otl1ers. This is similar to findings from other 

studies in Nigeria (Nasir et al., 2015; Babamalc and Ugbomoiko, 2016) and Yemen (Bamaga et

al., 2014) that found higher malaria prevalence in homes close to mosquito breeding sites. 

Despite having the highest proportion of LLIN owners, Kwali area council had the lowest 

proportion ofLLIN users among those who owned LLINs. Further studies looking at temperatures 

and mosquito intensity in the different area councils may be needed to support and explain this 

finding. Also, having bushes around the house increased the odds of using LLINs in this subgroup. 

Factors associated ,vith malaria parasitaemia 

All age groups had malaria parasite infection although the parasite density was significantly higher 

among children less than 1 O years. This finding is similar to findings in studies done in K wara 

state (Babamale and Ugbomoiko, 2016) and Ibadan (Hassan, 2012) that suggest an inverse 

relationslup between malaria prevalence and age. This shows there may be a level of acquired 

immunity to malana mfect1on with age. It however contradicts findings 1n some other studies done 

in Kano (Dav.-aki et al, 2016) and Anambra states (Ani et al, 2015) m Nigena and Mala\vi 

(\Valldorf el al., 2015) that found higher malana paras1taemia prevalence in older children The

stud)' by Oav/aki el al. (2016) found that children younger than 12 years \Vere less likely to l1avc 

malaria parasitaemia than children 12 to 17 years. However, in their study, tl1ey olso fou11d a 

significantly higher use of JTN/LLrN among younger children which \vas not found in tl1is stull)·. 

Children be)o\,.. 5 years arc at increased risk of severe malarin due to no or lo\\' in1n1unity ( 8U\tn1l'

d M · ?007· Ayoola el al. 2005· WI 10, 20 I Sa), and presence of 1nrilnri11 1,11n1. itcs in Clthl·t
an ann, ... , , , 

S11·11 fuel transr111ssion and this 1nd1cntcs the ncccl ft)r 111nlnri11 contrc,l in oil og�,
age groups can 
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The prevalence of 68.1 % found in child . . 
. 

ren below 5 years 1s higher than the estimate from the 2015
national malaria indicator surve f 32 00 . 

. 
Y O • 1/o 1n the north central zone and 20.2% in FCT (National

Malana Elimination Program.me (NMEP) . 
, National Population Commission (NPopC) National

Bureau of Statistics (NBS) ?QlS) H . 
. 

, - · owever, the study design and time frame during which both
studies were conducted varies Thi tud · s s Y was conducted from March to August ( end of dry season
to rainy season) while the t' 1 , na 1ona survey was conducted from October to December ( dry to

harrnattan season). 

er paras1 e ens1ty t an females 1n this study although tl1ere was no significantMales had high ·t d 
· 

h 
· · 

difference in malaria infection between both sexes. This finding is similar to findings from various 

studies in Nigeria (Noland et al., 2014; Ani et al., 2015; Dawaki et al., 2016; Babamale and 

Ugbomoiko, 2016). It is also similar to fmdings from studies done in Ethiopia (Graves et al., 

2009) and Eritrea (Sintasath et al., 2005). This higher density in males is probably because males 

tend to spend more time outdoors than females. Some studies have found tl1at some endophagic

mosquitoes such as Anopheles have modified their biting behavior as a result of indoor 

interventions such as use of LLINs and IRS, to biting outdoors early in the evening (Russell et al., 

2013, 2011; Sougoufara et al., 2014). 

Individuals residing in houses that bad bushes around bad higher parasitaentia than those who lived 

m houses that did not have. This finding was statistically significant and is corroborated by findings 

in studies done in Nigeria and Indonesia (Arsunan and Situmorang, 2015; Babamale and 

Ugbomoiko, 2016; Peterson et al., 2009). 

Studv limitations 
• 

The cross-sectional nature of th1s study may limit the causal and effect interpretation of the factors

that are observed in the study. It should be noted also that information on LLIN use was self

reported and could not be verified In 1nterpret1ng the results, outdoor behavior of study 

participants was not taken into account. Also, 1nformat1on on frequency of use of LLTN \\OS not 

captured. This anfonnation would have been useful in determining the association bct\vccn Ll l'\ 

use and malaria parasitaemia among the study participants. Pinally, malariu pnrnsitncn11a ,,·ns 

detennined b:,· microscopy v.•hich, despite being the gold st11ncl11rd, is su\)jcctivc ond 1. l1n11t,le to 
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• 

detect subpatent levels of parasitaemi p 1 a. o ymerase chain reaction (PCR) which gives more
accurate results was not used in thi·s stud d t Y ue o cost. 

5.2. Conclusion 

High prevalence of asympto t· l · · · ma 1c ma ana paras1taerrua and low use of LLIN among l1ousehold

members of malaria patients portend the risk of intra-household common source of malaria 

transmission. Predictors of LLIN use included having uncovered receptacles in surroundings, 

while among those who owned LLINs, living in Kwali area council was found to be a predictor 

for its' use. Having bushes around the house was an i1nporlanl predictor of malaria parasitaemia. 

Environmental sanitation, clearing of bushes and t1ncovered water receptacles around the house, 

and use of LLIN by all age groups will likely reduce 1nalaria transmission. Study to explore the 

role of preventive treatment of household men1bers of confirmed malaria patient in curbing 

transmission is  suggested. Malaria transmission may not be broken if these asymptomatic 

population are not identified and treated. 

5.3. Recommendations 

Based on the findings of this study, we recommend the following: 

1. National Malana Elimination Programme should administer prophylaxis to household

members of confirmed malaria pat:Ients to reduce parasitaemia and latent recycling of the

disease 

2. FCT Abuja public health depart111ent in the State Mirustry of Health should increase

a,vareness through various channels to inform the general public about availability of

LLINs and where to get them from. They should also emphasis use of the LLIN. 

3. Health workers in health fac1l1t1es should encourage the frequent use of LLINs for all age

groups and other malaria prevention measures through mcreased awareness on dangers of

malaria 
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Appendices 

Appe11dix I: Infornzed Consent sheet
LLIN use and malaria parasitaemia among household members of laboratory-confirmed

malaria patients attending health facilities in Abuja, Nigeria
The content of this INFORMATION SHEET will be explained to each prospective participant in
the language understood by him/her.

Introduction: Good day, my name is _____________ and I am part of a tea,n 

carrying out a study on LLIN use and malaria parasitaemia among household members of 

laboratory-confirmed malaria patients in Abuja, Nigeria. 

Purpose: We believe that the study findings \Viii enable us determine factors that may be 

associated with malaria parasitaernia. It will give information on current dynamics of LLIN use in 

households, \vhether current strategies targeting use of LLINs among pregnant and children under 

five years is effective and the need to promote LLIN use among other groups. 

Procedure of the research and ,vbat shall be required of each participant: We will ask you 

some questions after which we \viii collect your blood sample (fmger or heel prick) which will be 

used for malaria diagnosis. 

Expected duration of participant(s)' involvement: Participation in this study will take about_ 

minutes. 

Risk(s): You may experience discomfort during finger prick for collection of blood 

Beoefit(s): You will be provided with malaria test results. You may be given medication if you 

are positive for malana. 

ti. · ts if any ofJ·oining the research: Your participation in this researchCosts to the par c1pan , ' 

\Vil] not cost )'OU anythmg.
• • 1 · fi t· on collected in this study will be given code numbers and no name Coofideot1al1t)·: Al ID onna 1 

. · ire This cannot be hnked to you m anyway and your name orv.•ill be recorded in the questionna 

d . ny publication or reports from tl11s study.
anv identifier v.·ill not be use in a 

• 
. . · · this research is entirely voluntary and you can \V1thdrn,,· nt

Voluntariness: Your part1c1pat1on in
. . 

will participate since your v1c,vs ore important.. 
However, we hope that you

. .any time. 
th , princip•,1 investigator ut uny convcn1l't1I 111nc nl the. u can contact c ' · 

If \'OU have an)' question yo • 
-

i ;a f ·ncipal Investigator- Ony1nh A,nnkn
following address: Name O pn 

. d ;a ·- 08()34954861/DOO):'.iJl�II �
Phone number/Email a<l rc-Ss 
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II. Consent form

Research title: Malaria parasitaemia among household members of laboratory-confinned malaria
positive mdividuals in Abuja, Nigeria, 2016
Ethics approval number: FHREC/2015/01/65/09-ll-15 

I, the selected participant, have read/listened to the information in the consent sl1eet and understood
what is required of me if l participate in the study. I understand that my participation is voluntary.
I know enough about the purpose, methods, risks and benefits of the rcsearcl1 study to judge that I
want to take part in it. I have received a copy of tllis consent fonn and additional infonnation sheet
to keep for myself. I understand tl1at my natne will not be recorded but codes will be used instead.
I also understand that I can withdraw from tl1e study at any time without giving a reason.
I consent to participate and have a san1ple of n1y blood taken for the purpose of the study.

Name of participant (block capitals) Date Signature

Witness name (1f applicable, block capitals) Date Signature

The Participant:
1. Agreed

2. Did not agree
( 

)1------.•-t:End the intervie\v and thank the respondent
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I 

II 

III 
IV 
V 

Al 

A1 

A3 
A4 
AS 

A6 

A7 

A8 

A9 

AIO 

A 11 

Appe11dix 2 · Questionnaire 
LLIN use and malaria parasitaemia among household members of laboratory-confirmed

lntetviewer name: 
malaria patients attending health facilities in Abuja, Nigeria

Time of intetview: 
Index case code: 
Questionnaire code: 
Area council 
1 AMAC 

2 Kuje 3 Kwali 

A: SOCIO-DEMOGRAPHIC & SOCIO-ECONOMIC INFORMATIONWhat is your relationship to (III)?
I son/ daughter 
2 Parent 
3 wife/ husband 
4 brother/sister 

5 
6 
7 
8 

grandparent 
parent-in-law 
son-i11-la\.v/daughter-in 
la\V 
other relative 

Sex of respondent- to be filled by interviev.1er

l Male
If female, are you currently pregnant? 1 Yes 
What 1s your date of birth? _/ _/ _ _
How old ,vere you on your last birthday (in years)? 
\Vhat is your ethnicity? 

What 1s your religion? 

l Hausa
2 Yoruba 

1 Islam 
2 Christianity 

. d?What is your highest educatlonal level attame 
3 1 None 
4 2 Pnmary 

What 1s your occupation?

7I Unemployed 
8? Student -

3 Fisherman 9 

10 
4 Farmer I l 
5 Teacher 

12 Civil scn•ant 

Secondary 
Tertiary 

Driver 
Labourer 
Law enforcement 
agent 
Health \VOrker 
La\vyer 
Accountant 

9 adopted/foster/stepchild 
l O not related 
99 Don't know 

2 Female 
2 No 

3 Igbo 
4 Other (please specify)

3 Traditionalist 
4 Other (please specify)

5 Other (please specify)

13 Engmeer 
14 Banker 
15 Joumaltst 
16 Security officer 
17 Trndcr/busincss n1nn 
18 child 

Other (1,l<'<IS<' .\J>cci()•) 
. , . ) do ou make per monlh al your c111Tcn1 j<)h?

Jf v.·orking, how much money (1n n,11ra y 
d''Are you the housel1old hca 
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Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

I Yes 

B: HOUSE CHARACTERISTICS 
Type of house- to be.filled by inter·viewer

1 Hut 

Bungalow 
3 Flat 

Type of exterior walls- to be filled by intervie,.,ver 

1 Mud 

2 Wood 

Type of roof- to be.filled by intervie"ver 
Brick 

No roof 6 Rustic mat 
2 Thatch 7 Cardboard 
3 Sod 8 Metal 
4 Bamboo 9 Cement 

Wood planks 10 Ceramic tiles 
Type of \vindows- to be filled by inlervieiver 

1 No windows 3 Wooden shutters 

2 Open windows 4 Glass windows 

Main material of the floor?- to be.filled by interviewer 

1 Earth/sand 

2 Dung 

3 Palm/bamboo 

4 Wood planks 
Are there bushes around the house? 

Parquet or polished 
5 floor 

6 Vinyl or asphalt strips 

7 Cement 

8 Ceramic tiles 

1 Yes 

Are there uncovered water receptacles arund the house?

. of dnnking water?

What is your mam source 

1 \Vater piped into dwelling

2 \Vater piped to yard/plot

I Yes 

7 Unprotected well 

8 Protected spnng water 
Unprotected spnng 

9 \Vater 
3 \Vater piped to neigbour

lO Rain water 

2 No 

4 Duplex 

5 Other (please specify) 

4 Concrete 

5 Other (please specify) 

1 1 Roof shingles 
12 Calamine 
13 Other (please specify) 

5 Other (please specify) 

9 Carpet 

1 O Other {please specify) 

2 No 

2 No 

Surface water 
7 (river/lake/stream) 

8 Sachet water 

9 Bottled ,vater 
IO Other (plcn.'if' S/Jcci/j•) 

4 Public tap or standpipe
11 Cart with small tank

5 Borehole 
l2 ranker truck . 

6 Protected well
J r. ti ·r household purposes such as c0Clk1ng 11nd hnncl

\Vhat is you mai11 source 0 

washing? 

fwatcr usc< ior o 1c • 
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1 Water piped into dwelling 

2 Water piped to yard/plot 

3 Water piped to neigbour 

4 Public tap or standpipe 

5 Borehole 

6 Protected well 

7 Unprotected well 

8 Protected spring water 
Unprotected spring 

9 water 

10 Rain water 

Surface water 
7 (river/lake/stream) 

8 Sachet water 

9 Bottled water 

IO Other (please specify) 

BIO Where is  tl1at source located? 

11 Cart with small tank 

12 Tanker truck 

1 In own dwelling 2 In O\vn yard/plot 

B 11 How long does it take to go there, get \Vater, and come back (in mins)? 
3 Elsewhere 

Cl 

C2 
C3 

C4 

C5 

C6 

C7 

C: LLIN OWNERSI-IIP & UTILIZATION INFORMATION
Do you usually live in tl1is house? 1 Yes ? No -

Did you sleep here last night? 1 Yes 2 No 
Do you own a mosquito net? l Yes 2 No 
If no, why?(check all that apply) 

Skzp to q11estio11 C21 

D I don't like sleeping under nets

If yes, how did you get it? 

It is expensive No mosquitoes 
t---1 t-----1 

No idea where to get it Other {please specify) 
.___. --� 

(cl1eck all that apply) i-----1 Ante-natal clinic

0 Mass distribution campaign __ Immunization

Did you buy the net(s) or \Vere you given free of charge? 

J Bought 2 Free 

If bought, ho\v much (in naira)?

What type & brand of net do you use? (observe or ask) 

l P t 4 Duranet ermane 

2 Olyset 

3 Iconlife 

5 Netprotect 

6 Basf interceptor 

0 Other {please specify)

7 Don't know 

8 Other 

C8 How many do you own?

C9 

CJO 

Cl I 

Hov, Jong have you had itlthem?

I One 

3 I2months-3years 
1 less than a month 

4 greater than 3 years 
2 1-12 months 

9 

d the net that you have· 
Hov.• many of you sleep un er 

0 

. ht?
Did you sleep under the net last n1g 

J ne 

2 Two 

I Yes 
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Not sure 
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Cl2 If no why?/ I k , 
. 

. I c 1ec all that apply)
1---1 Net 1s too old 
1---1 Cannot hang net 

1--.....J Net is too dirty 1----....J No mosquitoes 

.__,. 
Net was washed last night 

i--......1 Weather too hot i----....J No reason 

C13 What would encourage you to slee under.___. 
F�el closed in or afraid ...__.. Other (please specify)

1---1 If net did not smell 
p a mosquito net? (check all that apply)

Had a different sha . 
1--.....J If net were not itchy/irritating 

� pe or size

..___, Did not smell
1------1 If net \vere bigger/not claustrophobic 

Don't know D O 1 .___. · t 1er (please spec(fy}

C14 Is the net hanging? (observe or ask)

C15 Condition of net(s) (observe or ask)
l Yes 2 No 

Cl6 

Cl7 

Cl8 

Cl9 

C20 

Shape of net(s) (observe or ask)

1 Rectangular 
Size of net(s) (observe or ask)

1 Cot/crib 
2 Single 
Color of net(s) (observe or ask)

1 Green 
2 Dark blue 

l no holes observed

2 Conical 

3 Double 
4 Triple

3 Light blue 
4 Red 

Has the net ever been mended? (observe or ask)

I Yes 2 No 

2 

3 

5 

5 
6 

Has the net ever been dipped or soaked in a liquid to kill or repel mosquitoes? 

hole(s) observed 

Other (please spec[fy)

Other (please specify)

White 
Other (please specify)

I Yes 2 No 3 Don't know 

If yes, ho\v many months ago \Vas the net last dipped or soaked in liquid?

O- l 2 months 
more than 24 months 

D 
� 

1------1 

12-24 months 

ago 
Don't know 

Not sure 

C21 Do you sleep in the same room \Vith (II) above?
2 Yes 3 No 

D l<..'0\\'LEDGE OF LLfN AND OTHER MALARIA PREVENTION MEASURES

Do you belie\ c that LLINs help to prevent malana? (c/1eck all thc1t apply) 
DI 

D2 If )'es, how?

(check c1/I tlrat l1pply) 

I Yes 2 

f3y preventing n1osquito l1itcs 
....---1 

Ry preventing insect liitcs 
.___,_J 

'JS 

No 

•
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D3 

I--� 
By avoiding dust and dirt 

,______. Otl1er (please specify)

In which rooms do you think LLIN should be used?
( check all that apply) 

1-------1 

Living room 

Kitchen 

Sleeping room 
1--� 

Don't know 
1---......1 

,_____, 
Other (please specify) 

D4 Which group of people should be given priority for sleeping under the LLTN? 

(cl1eck all that apply) i-------1 Children <5 years 1-----1 Guests

1------1 Adults >18 years 1--......1 None

1-----l 

Pregnant women 

'-----' 
Elderly 

D5 Do you think there are any side effects associated with using LLINs? 

D6 If yes, please explain 

1 No side effects 

2 Minor side effects 

D7 What do you think can lead to damage of LLIN in the household? 

1----l 

1------1 

,_____, 

3 

No idea 

Everyone 

Other (please specify) 

Yes, there are side 
effects 

Don't know 

Long exposure to sunlight while drying, after 
(cl1eck all tl1at apply) 

1-----1
washing

1------4 

Inappropriate handling 

Rats and other domestic animals 
1---1 

Dust and dirt 
1---1 

I---� 

1-----l

1---1 

1-----l

1----l

._____, 

D8 In "''hat other way can malaria be prevented
,_
?
___, 

(cl1eck all that O/Jply) ..____. 

..___. 

Fire 

Frequent washing 

Sharp objects 

Using 1t for other purposes 

Don't know 

Other (please specify) 

Indoor rcsiclunl sprnying (in�cclici<lcs)

Closing doors 1n the evening . 
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D9 What do you do to prevent malaria? 

( clieck all that apply) 

Insect/mosquito repellent 
t----1 

--
Intermittent preventive treatment 

--

Malaria prohylaxis 

.____, 

Other (please specify) 

t----1 

Indoor residual spraying (insecticides) 

Closing doors in the evenings 
1----1 

1----l 

Insect/mosquito repellent 

Intermittent preventive treatment 
1----1 

t----1 

Malaria prohylax1s 

Otl1er (please specffy) 
....___, 

DlO When last did you use the mentioned preventive measure? (in weeks) 

Dl 1 When last did you take malaria medication? (in \Veeks) 

D 12 What type of malaria medication do you take? 

In the last 12 months, has anyone come into your dwelling to spray the interior walls against 
09 mosquitoes? 

D 1 O If yes, who sprayed the dwelling? 

Government worker/program 

Private company 

1 Yes 2 No 

Non-governmental organisation (NGO) 

Other (please specify) 

E: MALARIA P ARASIT AEMIA INFORMATION 

El 

E2 

E3 

Malana parasite present? 

Number of parasites per µl of blood 

Treatment administered? 

RDT results 

1 Yes

Microscopy results 

1 Yes 

100 

2 No 

2 No 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Appendix 3: Map of Nigeria and FCT showing the six arec, councils 
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Appendix 4. Ethical approval
l 

• 

Nijt�ll,1 f1�ld [nrllen"LIIUl!V I •J t.·,l,1J1,11u,v T1.1.11u1i; 1'11,1;1.,1111,u•, U1 11; ,.,ty ul

lbad;iu, lb;:ia.,,,, O�·o S1 .. 1� 
DJt� 01 ,er.- 1l,I ot -.�1,d .ipplic .11,on 1S}l0/201S 

Notice of Re,�.lr_ch_,°'J!pL2XJ! 
Protocol App,ov;,I Number: FHRCC/2015/01/bS/09·11·1S 

This IS to cc-rt,ty th.it lh,: FCl Hca II\ Re,carch Cth1e, Comm,tte .. (FCT HR[Cl I J� fully JOPIOlt<:d lhl '�···�rrh d .. •.<t,h, 
, th\' .-cove !>l<ll::'0 r•otocol 

Approv;al O:atl! 

flt:plr.ation O.ate· • 

09/11/2015 

08/11/2016 

t�Ott' tn.it no ,1c11.11v rc-1.>tcd to t·u� re�earct, rnJy b� co,lluct�d out�idtc ol these date\ On!, lht.· I<. I 111\LC .,pi,,,,., 
rnrorme-d con!>t.nl forms n,a\' !Jt- .ised wnen written informed con)t'Ol ,� 1equ,•:.-d Till>, mu'.l r;irn, r Cl 111 LC J\ ., ,, ,

�rotocol ,1pp1.1\·.;I number and dura11on of app,o'1al ol the iluay 

Th� Natrona! Code ol Heilllh �c:.i,cn £111,cs 1e11urrcs you to ccn1ply ,v,1h .ill ln!>ll\u\1JnJI l!llldf'ltn,·•, ruh � .1, 
,cgulatroni .tnd w,,,. the tenet� of thl! code The rCT HJ\EC r<'-.rN,:,� the r111,1 to conduct comul,anc11 1.,�,t ,., vv 
rese:uch �lit: w,tnoul prior nottficat•on 

Mod,fint,ons: Subse-quenc cnan£t-S ,ire not perrn11t�d ,n lht!. rl!scarch \,rthoul pnor :ipp,ov .. 1 bv thl! IC. 1 I IRE(

Problems: A•• adve-rsc- l"•�nt.s 0, unt'«pccred ,,de t:lll'cl� Jrt\1ni l10JT1 th1\ p,o,ect n1u\l he h:pu,t .. J p,v,11;.,tl. ,,, 1

HA£C 

I T 21 • � 1 J until th� .-i1111Jttu11 Udtt' 1• yuu Jll' conttnuu\>, vovr fJ11JJ.!1:f t,,,.,.c,11d th,•, •1111,
Renew.t · n1\ appt(Jv. ,. •" 

b , ,-,, ,11 re-poll to f,:r tlRCC 1·.1tly, .ir,,1 rr11u,•·' le, 11:1 �·.i.�I vi ,uu, • ,,,.,.,, , , ,1• 
date endea ,or ICJ �u n111 .,uu ... ... 

dis up:,on of your prOJ""'·

cJ ( II IJJO ,•ct ,, tOP'f' of lilt>'"' 11 lt'PO•I ul Ill• lt'.t'Jl(h �1·01.1IJ be lul\ .. tr,1,•rJ h.i

Clo)ure of Study: Al 1111.· ,•11 o u.• ' 
• d 1 "'IJblr• u•, ,ki,r tt ,, pro1crt

�IR£C (or record ou•po1.t•>, .,n ° ' 

-

..-. .. -_(;,.
----- - ,_.. , ...
l't!�lf o�d lrtlt•rcu ,-,co� .... ,.
ro·. scc,<'tJtV rcr ilkCC 

•• ,v,•mh••r O'J. }01'>
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