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Abstract

Objective: To evaluate perception, ownership, use and defects in LLINs among non-parental caregivers in Iyaafin community 
on the Atlantic Ocean coastline of Lagos State, Nigeria. 
Methods: This cross-sectional, community-based study was conducted between February-April 2014. Residences of 129 
non-parental caregivers to children under the age of five years were surveyed, using a convenience sampling method. Semi-
structured, interviewer-administered questionnaires were used to gather data. NCSS21 statistical software was used for data 
analysis. 
Results: Use of “Mosquito coils” a smoky repellent, is what most (72.1%) respondents said was how this coastal community 
prevent malaria. Only 22 (17.1%; 10, 15.2% male, 12, 19.1% female) said sleeping under mosquito nets prevent malaria. 
Majority (114, 88.4%) of the respondents said that living in a clean environment is the best way that malaria can be prevented. 
Approximately half (49.6%) of surveyed households did not have any mosquito nets while only 21 (16.3%) households had 1 
mosquito net. 
Conclusions: Mosquito coil was the most common method of preventing malaria in the community of study. Few people 
possessed Long Lasting mosquito nets or any other nets and fewer slept under mosquito nets, night before survey. 
 
Keywords: Atlantic Ocean; Coastal Communities; Malaria; Nigeria; Non-Parental Caregivers; Sub-Saharan Africa; Treated 
Mosquito Net 

Introduction

That malaria is a public health burden [1] and a major 
cause of morbidity and mortality [2], a major killer of 
children in endemic regions of Africa, is no more news. 

According to the World Health Organization, 214 million 
cases of malaria and approximately 438,000 deaths due to 
the disease occurred globally in 2015 [3]. Malaria impacts 
predominantly children under the age of five years and 
pregnant women [4], especially in the first trimester, with 
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minimal access to adequate and appropriate health care 
[5] and with inadequate protective immunity. In addition to 
this, malaria is recognized as one of the major diseases of 
poverty [6], others being Tuberculosis, HIV/AIDS, Measles, 
Pneumonia and Diarrheal Diseases [7]. International bodies 
such as the World Health Organization, UNICEF, World 
Bank, Global Funds for Aids, Tuberculosis and Malaria just 
to mention a few, have been in the forefront of reducing the 
burden of malaria in sub-Saharan Africa and in other malaria 
endemic parts of the world. In Central Africa Cameroon, 
where malaria prevalence is 50-70% [8], the disease is 
responsible for about 45% of clinical consultations, 57% of 
hospitalization days and 40% of mortality among children 
below 5 years [9]. WHO identified East Africa Ethiopia as one 
of the three countries accounting for 90% of the estimated 
number of Plasmodium falciparum infections in sub-Saharan 
Africa [10], the others being Nigeria and Democratic Republic 
of Congo. In West Africa Ghana, malaria is also a major cause 
of illness and death, especially among children below the age 
of five and pregnant women, where 13.7% of all admissions 
of pregnant women in 2006 was due to malaria out of who 
9.0% died from the disease [11]. In West Africa Nigeria also, 
where transmission of malaria occurs throughout the year, 
the dominant vector of transmission is Anopheles gambiae 
ss while other species of Anopheles (A. funestus and A. 
arabiensis) are usually found in lesser density as co-existing 
with A. gambiae ss, or in isolation [12]. Insecticide-treated 
mosquito bed-net, when used properly, is currently the most 
cost-effective malaria prevention strategy in Africa, especially 
in Nigeria. This commodity has been distributed widely by 
many organizations at community level, at health facilities 
and in some cases at hospitality industries since the period 
after the Abuja Malaria Summit in 2000, to achieve universal 
access [13]. Insecticide treated net has been claimed to be 
the safest and most efficacious malaria control intervention 
[14] and its use consistently has been linked to about 90% 
reduction in the transmission of malaria [15]. In the first five 
years of the 21st Century, awareness of ITNs rose from 7% 
to 60% and is currently close to 100% [16]. Unfortunately, 
though, the gains of this awareness have been obliterated 
by low possession and even lower utilization of insecticide 
treated mosquito bed-nets in Nigeria [16]. There has been 
little information about ITN accessibility, ownership and 
use on the Atlantic Ocean coastline of Nigeria. There is an 
urgent need to apprehend the perceptions and practices of 
community structures, such as non-parental caregivers for the 
purpose of designing penetrating communication strategies 
within the community for better understanding of malaria 
control interventions. This study evaluated information of 
behavioral attitude, perception, ownership, and utilization of 
treated mosquito bed-nets by non-parental caregivers on the 
Atlantic Ocean coastline of Lagos, Nigeria. The goal was to 
bring awareness of governments and international agencies 
to this geographical location for the purpose of achieving 

universal access and correcting misconceptions of malaria. 

Materials and Method 

Study Area

Iyaafin community, located in Badagry Local Government 
Area (lying at 6°25′N 2°53′E) is a farming and trading 
community of about 3000 people. 

Study Population

Data reported here came from caregivers (not biological 
parents) of children under the age of five years, who were 
brought for malariometric examinations and for provision of 
permethrin-based protective clothing against mosquito bites 
(pCAM) called Moskeeto Armor. 

Study Design and Data Collection

The study was descriptive and cross-sectional in design. A 
semi-structured questionnaire, prepared in English language 
but communicated in common local language, was used to 
extract information on perception and behavioral attitude 
of the non-parental child caregivers who brought under-five 
year old children for malaria screening. All 129 caregivers 
were interviewed successfully and without objection. The 
Community gatekeepers, including the Traditional Ruler 
gave consent to conduct the study which took place between 
February and April 2014. Of particular interest in this part 
of the study were issues relating to ownership, utilization, 
and non-utilization of, as well as damage to treated mosquito 
nets among the caregivers. 

Inclusion and Exclusion Criteria

To be admitted into the study, a caregiver must have 
brought a febrile under-five year child for malaria screening, 
must have been resident in the community and be directly 
related to the under-five brought for screening. Parents of 
under-fives, children with severe malaria, severe anemia, 
congenital diseases, other chronic illnesses, on admission in a 
health facility, or refusal of parents/caregivers to participate 
in the study were excluded. A caregiver who is visiting, has 
not lived with the under-five for at least 12 months and who 
appeared very ill was also excluded. 

Ethical Clearance

The study was approved by the National Health 
Research Ethics Committee, (No. NHREC 04/04/2008 Ref. 
No. RFC/10/06/367) and the approval was received on 
February 2014. The objectives of the study were explained 
to the Traditional Ruler, Community Gatekeepers, and each 
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participating parent/caregiver. Informed consent was 
requested for by the researchers and given by parent or care 
givers of the children. 

Training of Fieldworkers

A 2-day preparation to intimate field workers and 
data collectors with field operations, conflict resolution, 
and inter-personal relationship on the field was conducted 
during which the semi-structured questionnaire to be served 
was reviewed. 

The Intervention

The material that was used for the intervention was 
a permethrin-based fabric, called “Moskeeto Armor®”, a 
protective clothing for the prevention of malaria (pCAM) 
manufactured by ING Activewear®, USA. The material was 
sewn as a wearing apparel to cover almost all parts of the 
body, for each child in the study to wear daily, especially in 
the evenings. 

Data entry and statistical analysis

Data was initially coded and entered into WPS 
Spreadsheet 2019 and cleaned before being exported 
into NCSS 21 (Kaysville, Utah, USA) statistical software for 
analysis. Descriptive and inferential statistics were adopted in 
analyzing the data. While the descriptive statistics comprised 
frequencies, percentages, mean, and standard deviation, the 
inferential statistic used was logistic regression. Results 
of the regression analysis were calculated based on 95% 
confidence level (alpha= 0.05) and tests using measures of 
association such as odds ratio. A p-value less than 0.05 was 
considered statistically significant. Utilization was defined 
as when study subjects responded to the affirmative having 
slept under the ITN in the night preceding the study. Data 
were presented as Tables, Map and Figures. 

Results 

The socio-demographic profiles of the study participants 
have been reported earlier [17]. Briefly, the mean (±sd) age 
of the respondents (male = 66, 51.2%; female = 66, 48.8%), 
was 24.5 (5.5) years with no significant difference between 
males and females. Most of the respondents were in the age 
range of 25-29 years (n=46, 35.7%), students (n=62, 48.1%) 
and singles (n=85, 65.9%). Overall, only 3 (2.3%) females 
had no formal education, while 19 (76.0%) of the 25 subjects 
with primary education, 33 (46.5%) of the 71 with secondary 
education, 3 (33.3%) of the 9 with Diploma and 5 (23.8%) 
of the 21 with tertiary education were females. Of the 26 
traders in the study group, 22 (84.6%) were females and of 
the 11 civil servants 7 (63.6%) were females. Further, of the 

44 married respondents, 32 (72.7%) were females and of the 
85 singles, only 31 (36.5%) were females. When this study 
was carried out 77 (59.7%) respondents were receiving 
monthly income of <N5000 (approximately US$33.3 then but 
US$6.7 now) with more males (n=44, 66.7%) than females 
(n=33, 52.4%) receiving this amount. Table 1 illustrates that 
the most common method of malaria prevention commonly 
agreed to by both male (69.7%) and female (74.6%) 
respondents was the use of mosquito coils. Only 17% of 
the respondents believed that members of the community 
sleep under mosquito bed nets to prevent malaria. Only 
1.6% of respondents agreed that burning of dried orange 
peel is still used to prevent malaria. Majority (88.4%) of the 
respondents believed that living in a clean environment can 
prevent malaria but very few supposed that the disease can 
be prevented by wearing protective clothing (7.0%) or taking 
herbal tea (2.3%). The Table also shows that only 55 (42.6%) 
respondents currently owned a mosquito net, that females 
were 1.7 times more likely to own a mosquito net (χ²=2.16, 
P-value=0.14, OR=1.70, 95% CI: 0.84, 3.43). Of the 55 that 
own a mosquito net, only 33 (60.0%) were aware that this 
commodity was treated with an insecticide. Women were 2.1 
times more likely to be aware that the mosquito nets they own 
was treated with insecticide or not (χ²=1.74, P-value=0.19, 
OR=2.10, 95% CI: 0.70, 6.30). Of the 55 who currently owned 
a mosquito net, whether treated or not, only 21 (38.1%) 
slept under it the night before the survey. If the entire study 
subject is taken into consideration, the proportion of those 
who slept under mosquito net the night before the survey 
would drop to 16.3% (21/129). As expected, females were 
2.41 times more likely to sleep under mosquito nets than 
males (χ²=3.17, P-value=0.08, OR=2.41, 95% CI: 0.90, 6.44). 
Of the 65 households surveyed, 21 (32.3%) had 1 mosquito 
net, while 18 (27.7%), 15 (23.1%), 3 (4.6%) and 8 (12.3%) 
had 2, 3, 4 and ≥5 mosquito nets, respectively. Though 21 
households each had 1 mosquito net, nobody slept under 
a mosquito net in 9 (42.9%) of these households the 
previous night before the survey. Only 2 people slept under 
a mosquito net in each of the 6 (28.6%) households with 
one mosquito net. In the 18 (27.7%) households each with 
2 mosquito nets, only 4 people slept under this commodity 
in 5 (27.8%) of these household the previous night. In the 3 
(4.6%) households each with 4 mosquito nets 4 people slept 
under this commodity in 2 (66.7%) of the said household 
night before the survey. A total of 8 (38.1%), 5 (27.8%) and 
3 (20.0%) households with 1, 2 or 3 mosquito nets had a 
minimum of 1 bed with hanging mosquito net while 10 
(47.6%), 7 (38.9%) and 3 (20.0%) households with 1, 2 or 3 
mosquito nets had a minimum of one bed in the household. 
In all, 8 people in households with 2 mosquito nets and 3 
people in households with 3 mosquito nets slept on mat with 
hanging mosquito net night before the survey (Table 2). A 
total of 43.6% and 32.7% of the respondents had owned a 
mosquito net for a year and more and for 2 years and more. 
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Majority (83.7%) of these mosquito nets were supplied 
to the study community by the Lagos State Government as 
part of what Global Fund for Aids, Tuberculosis and Malaria 
(GFATM) supplied the Federal Government of Nigeria as 
Long-Lasting Insecticide-treated Nets (LLINs). Only 2 (3.6%) 
participants purchased the mosquito nets out-of-pocket at 
open market. During the study, 12 (21.8%) of the mosquito 
nets were observed to have holes of various numbers, sizes, 
and dimension on top (3, 25.0%) or on the side (9, 75.0%) 

of the nets. Of the 12 damaged mosquito nets, 6 (50.0%) had 
2 holes, and each of the remaining mosquito nets had 1, or 
more than 2 holes the maximum of which was 16 holes. The 
mean (±sd) diameter of the observed holes was 2.75 cm, 
with a minimum of 1 cm, a maximum of 8 and a mode of 2 cm 
(Table 3). Of those that own mosquito nets, only 24% would 
like to have the commodity replaced (Figure 1) primarily for 
continued protection (38.7%) against malaria (Figure 2).

Figure 1: Proportion of study participants who would or would not like to have their mosquito nets replaced.

Figure 2: Reasons why respondents wanted their LLINs replaced. 
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Question Asked Responses All Male Female

How do people in 
this community 
prevent malaria

Use of mosquito coils 93 (72.1) 46 (69.7) 47 (74.6)
Use of insect repellent 8 (6.2) 6 (9.1) 2 (3.2)

Sleeping under mosquito bed nets 22 (17.1) 10 (15.2) 12 (19.1)
By burning dried orange peel 2 (1.6) 2 (3.0) 0 (0.0)

Don’t know 4 (3.1) 2 (3.0) 2 (3.2)

How can malaria 
best be prevented

By making sure the environment is clean 114 (88.4) 59 (89.4) 55 (87.3)
By taking medicine every week 1 (0.8) 0 (0.0) 1 (1.6)
By wearing protective clothing 9 (7.0) 4 (6.1) 5 (7.9)

By taking native medicine everyday 3 (2.3) 2 (3.0) 1 (1.6)
Don’t know 2 (1.6) 1 (1.5) 1 (1.6)

Do you currently 
own a mosquito 

net?

Yes 55 (42.6) 24 (36.4) 31 (49.2)
No 74 (57.4) 42 (63.6) 32 (50.8)

χ² (P-value)
-

2.16 (0.14)
OR (95% CI) 0.59 (0.29, 1.19) 1.70 (0.84, 3.43)

If yes, is it treated 
with insecticide?

Yes 33 (60.0) 12 (50.0) 21 (67.7)
No 7 (12.7) 5 (20.8) 2 (6.4)

Don’t know 15 (27.3) 7* (29.2) 8** (25.8)
χ² (P-value)

-
1.74 (0.19)

OR (95% CI) 0.48 (0.16, 1.43) 2.10 (0.70, 6.30)

Did you sleep 
under a mosquito 

net last night?

Yes 21 (38.2) 7 (10.6) 14 (22.2)
No 108 (83.7) 59 (89.4) 49 (77.8)

χ² (P-value)
-

3.17 (0.08)
OR (95% CI) 0.42 (0.16, 1.11) 2.41 (0.90, 6.44)

Table 1: Perception, ownership and utilization of malaria and malaria prevention commodity among residents on the Atlantic 
Ocean coastal community. 

Indicator Freq.

Number of mosquito nets in surveyed household
1 2 3 4 ≥5

Number (%) of households
21 (32.3) 18 (27.7) 15 (23.1) 3 (4.6) 8 (12.3)

Number of people that slept 
under a mosquito net previous 

night before survey

0 9 (42.9) 1 (5.6) 0 (0.0) - -
1 3 (14.3) 0 (0.0) 0 (0.0) - -
2 6 (28.6) 4 (22.2) 4 (26.7) - 3 (37.5)
3 2 (9.5) 4 (22.2) 3 (20.0) - -
4 1 (4.8) 5 (27.8) 2 (13.3) 2 (66.7) -

≥5 0 (0.0) 4 (22.2) 6 (40.0) 1 (33.3) 5 (62.5)

Number of beds in surveyed 
households

0 1 (4.8) 1 (5.6) 0 (0.0) - -
1 10 (47.6) 7 (38.9) 3 (20.0) - 1 (12.5)
2 5 (23.8) 7 (38.9) 1 (6.7) - 1 (12.5)
3 3 (14.3) 2 (11.1) 7 (46.7) - -
4 1 (4.8) 1 (5.6) 3 (20.0) 3 (100.0) -

≥5 1 (4.8) 0 (0.0) 1 (6.7) - 6 (75.0)
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Number of beds that have 
mosquito nets hanging on them

0 12 (57.1) 2 (11.1) 2 (13.3) - 1 (12.5)
1 8 (38.1) 5 (27.8) 3 (20.0) - 0 (0.0)
2 0 (0.0) 10 (55.6) 2 (13.3) 2 (66.7) 2 (25.0)
3 1 (4.8) 0 (0.0) 8 (53.3) - -
4 0 (0.0) 0 (0.0) 0 (0.0) 1 (33.3) -

≥5 0 (0.0) 1 (5.6) 0 (0.0) - 5 (62.5)

Number of people that slept on 
a mat night before survey with 

mosquito net hanging

0 21 (100.0) 10 (55.6) 12 (80.0) 3 (100.0) 7 (87.5)
1 - 1 (5.6) 1 (6.7) - 1 (12.5)
2 - 6 (33.3) 1 (6.7) - -
3 - 0 (0.0) 1 (6.7) - -
4 - 1 (5.6) - - -

≥5 - 0 (0.0) - - -
Table 2: Profile of households with beds, mosquito nets and people who slept under mosquito nets.

Variable Item
All

n %

Duration of time since owning a mosquito net

<1 year 5 9.1
≥1year 24 43.6

≥2 years 18 32.7
≥3 years 5 9.1
≥4 years 3 5.5

How did you get the LLIN
Government campaign 46 83.7
Bought it out-of-pocket 2 3.6

Given by someone 7 12.7
If bought, from where? Open market 2 3.6

Is LLIN torn or have holes in it?
Yes 12 21.8
No 43 78.2

Number of holes in the LLIN?

1 1 8.3
2 6 50.0
3 1 8.3
6 1 8.3
9 1 8.3

13 1 8.3
16 1 8.3

Part of LLIN where there are holes
Top 3 25.0
Side 9 75.0

Mean (±sd) diameter (cm) of holes 2.75 (1.55)
Minimum/Maximum diameter (cm) 1.00/8.00

Median/Mode (cm) 2.0/2.0

Table 3: Description and profile of mosquito nets in the community.
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Discussion

In parts of the world where malaria is endemic, attempts 
to reduce the effect of the disease on humans and on 
countries’ economy have been carried out at governmental, 
community and individual levels with some measure of 
success. An old paper observed that, at the community and 
individual levels, malaria, in most cases, is often treated at 
home [18], except when it becomes severe or when there are 
available, appropriate, adequate, and prompt services would 
people seek treatment at nearby health facilities. A plethora 
of components are associated with the control of malaria, 
majority of which have been neglected or disregarded and 
thus not evaluated at the community level, in different socio-
cultural milieu, geo-political conditions and environmental 
settings. This study documents the malaria control measures, 
access to, possession and utilization of one such malaria 
control commodity - insecticide treated mosquito nets - in 
one rural community on the Atlantic Ocean coast of Lagos, 
Nigeria. The first major finding in this study is that mosquito 
coil was identified, mainly by female caregivers, as the main 
method of malaria prevention by majority of the respondents. 
One Ethiopian study ascertained that, empowering women 
with educative information could lead to a better malaria 
control and thus influence the family and the community 
[19], a statement that was verified by a Nigerian study [20]. 
The 72.1% respondents that asserted the use of mosquito 
coil for malaria prevention is this Nigerian study is far 
higher than the 44.2% reported from a Ghanaian study [21]. 
Mosquito coils are usually derived from pyrethroid insect 
repellent and/or plant-based repellents (e.g., citronella). 
Liu et al however reported that mosquito coils emit fine 
particles (particulate matter < 2.5 μm in diameter or PM2.5) 
such as polycyclic aromatic hydrocarbons (PAHs), aldehydes, 
and ketones; that a burning mosquito coil emits the same 
amount of PM2.5 mass as burning 75–137 cigarettes and 
that the release of formaldehyde from one lit coil can be as 
high as that released from burning 51 cigarettes [22]. Being 
exposed to smoke from mosquito coils thus poses acute and 
chronic health risks as the smoke may contain carcinogenic 
substances. In the same vein, 88.4% of the caregivers agreed 
that malaria prevention is consequent on living in a clean 
environment. This is much higher than the 10.3% who 
mentioned environmental sanitation in a study conducted 
in Cameroon [23]. The environment has long been linked 
with malaria, which derived its name from Italian words 
mal’aria or “bad air” which was associated with marshes 
and swamps [24]. As stated by Bradley, “environmental 
changes and interventions produce a dynamic and changing 
pattern of malaria” [25]. The long history of mankind has 
shown repeatedly that diseases of humans such as malaria, 
tuberculosis, measles, typhoid, and other zoonotic diseases 
are closely associated with environmental condition. Access 

to, ownership and utilization of treated mosquito nets in 
malaria endemic regions have been a topic of debate and 
various epidemiological studies for over two decades now. 
The 16.3% non-parental care givers who slept under treated 
mosquito nets night before survey was lower than the 28.9% 
reported elsewhere in Nigeria [26,27], Zimbabwe [28] or the 
85.8% in Ghana [29]. This might be due to lack of information 
on the usefulness of treated mosquito nets in malaria control 
or non-accessibility to the commodity when it was distributed 
by the government or by other organizations. Females were 
approximately two and a half times more likely to utilize 
treated mosquito nets than males, reinforcing the idea that 
women mainly should be targets of educational campaign on 
malaria control. Few households were observed to have no 
beds, but household members sleep on mats. This highlights 
an important issue which has not been fully studied - that 
people who do not have beds to sleep on may think it not 
worthwhile to possess a treated mosquito net. One critical 
area in malaria control that has not been investigated is the 
condition of the treated mosquito nets during and after its 
lifespan. Majority of those who possessed treated mosquito 
nets in this study have had it for over one year but less than 
two years while only a few had possessed it for less than a 
year or more than four years. Most treated mosquito nets 
that were torn had just one hole, mainly at the side of the 
treated mosquito net. Holes in the commodity might be due 
to weakness of the mesh due to long usage, domestic accident 
or brought about by a child playing with it. This study did 
not find out how the holes occurred in the nets. The 2.2 cm2 

median total hole area in this study was smaller than the 9.4 
cm2 reported and the mean diameter of 2.75 cm2 was less 
than WHO’s proportionate hole index (pHI) cut-off of <79 
cm2 cm which suggests that the treated mosquito nets in the 
study may still be effective [30]. 

Conclusion 

Mosquito coils were the commodity used by 
communities on the Atlantic Ocean coastline in Lagos, 
Southwest Nigeria and ownership of treated mosquito 
nets was not commensurate with usage. “Mosquito coils” a 
smoky repellent, is what most respondents said was how 
this coastal community prevent malaria. Though treated 
mosquito nets were distributed by the State government to 
communities in the state, ownership among respondents 
was low and usage was even lower. Few of the respondents 
agreed that sleeping under mosquito nets prevent malaria. 
Majority of the respondents believed that living in a clean 
environment is the best way that malaria can be prevented. 
Approximately half (49.6%) of surveyed households did not 
have any mosquito nets while only 21 (16.3%) households 
had 1 mosquito net. 
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Recommendation

There is a need to focus on targeted interventions, 
promote awareness and prevention, and address 
misconceptions about use of treated mosquito nets to prevent 
malaria morbidity and mortality. There is need to address 
replacement of old insecticide treated nets or employ a new 
technology to extend the quality and durability of treated 
mosquito nets that are currently in use.
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