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ABSTRACT. Insecticide-treated bed nets (ITNs) is currently being rigorously promoted as a tool for
malaria control. A study was conducted in five residential areas, namely, GRA, High Level, North
Bank, Wadata, and Wurukum, of Makurdi to investigate the pattern of, and barriers against usage of
ITNs. On-the-spot inspection, questionnaires and household checklist was employed to study
household, mosquito net ownership and usage and mosquito control practices ofthe 478 households
selected for the study. The results show a ratio of three adults to one child in the sampled population;
deployment of mosquito nets injust 105 (21.9 %) ofthe households; significantly higher (P<0.05) bed
net ownership in North Bank than in other residential areas; 11.2% and 6.2% ofthe children sleeping
under untreated and insecticide-treated mosquito nets, respectively. High night temperature (27.0 % of
the respondents) followed by high cost of mosquito nets (24.9%) were the main reasons for not owning
and/or using nets of any kind. Only 13.3% of the households benefited from government's :free
distribution of mosquito nets while a significant proportion (80.0%) bought nets from the open market.
A high proportion (89%) of the households applied insecticides indoor to control mosquito, this was
significantly higher (P < 0.05) compared with other mosquito control measures. This study justifies the
need to evaluate the current mosquito net distribution strategy and explore better cost-effective
methods of distribution that will address emerging mosquito net utilization challenges.
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INTRODUCTION
Malaria is endemic throughout Nigeria and

currently accounts for nearly 110million clinically
diagnosed cases per year, 60% of outpatient visits
and 30% hospitalization (NDHS, 2008). An
estimated 300,000 children die ofmalaria each year
and it is also believed to contribute up to 11%
maternal mortality, 25% infant mortality and 30%
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under-five mortality (Galvin et al., 2011). In
addition to the direct health impact of malaria,
there are also severe social and economic burdens
on communities and the country as a whole.
Currently, about 132 billion Naira is lost to malaria
annually in the form of treatment cost, prevention,
loss of work time and control efforts (NDHS,
2008).

The National Malaria Control Strategic
Plan (NMCSP) addresses the national health and
development priorities including the Roll Back
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Malaria (RBM) goals and the Millennium
Development Goals (MDGs). The NMCSP
priorities are to reduce malaria related mortality, to
reduce malaria parasite prevalence in children
under five, to increase ownership and use of
insecticide -treated nets (ITNs) and long-lasting
insecticidal nets (ILNs) amongst others. The
NMCSP also lays out specific targets to be
achieved by 2010 and sustained through 2013
(NDHS, 2008).

The use of insecticide-treated nets is
currently considered the most cost-effective
method of malaria prevention in highly endemic
areas in Nigeria and elsewhere. Free distribution
of long-lasting insecticidal nets (LUNs) is
conducted through campaigns, public health
facilities, Faith-based Organizations (FBOs) and
Non-Governmental Organizations (NGOs) with
the goal of achieving universal access for at-risk
populations of children under age five and
pregnant women. The evidence of the
effectiveness of ITNs is clear with more than 81
trials and 30 descriptive studies showing
substantive health gain from ITNs (Adeyemi et
aI., 2007; Ordiniola, 2007; NDHS, 2008, Galvin
et al., 2011). The effectiveness of malaria control
programmes is determined by an array of
complex socio-cultural and economic factors,
including the accessibility, acceptability and
sustained use of preventive measures such as bed
nets. Studies on household ownership of
mosquito net in some Nigerian cities have shown
that the RBM 'Abuja target' to increase the
proportion of children and pregnant women
sleeping under ITNs to 60% is far from being
reached (Renne et al., 2007; Adeyemi et al.,
2007; Galvinetal., 2011).

This city-wide quantitative study was
designed to investigate household ownership
and usage of bed nets, to explore barriers to the
use of bed nets and other mosquito control
practiced in Makurdi, a cosmopolitan city in the
middle belt region of Nigeria. The overall aim of
the study was to evaluate the current status of
ITN utilization.

METHODOLOGY
Makurdi, the capital ofBenue State, Nigeria,

IS fast becoming a metropolitan centre with

attendant health, social, housing and
environmental problems. The town covers an
area of 16km2and lies between latitude 07° 151

-

07° 4SlN and longitude 08°15 - 08°40IE. The
town lies in the Guinea Savanna vegetative belt
and on the banks of River Benue. The river
divides the town into North and South banks.
Five residential areas, namely, Wadata, High
Level, Wurukurn, Government Reserved Area
(GRA) and North Bank were selected randomly
for the study. In each area, the longest street was
identified and odd-numbered residential
buildings were selected for the study.

House Visitation, Consent and Data Collection
The study was conducted during the peak of the
rainy season in Makurdi, coinciding with the
period when mosquito nets were most likely to be
used. Pre-survey visits were made to identify
houses and to interact with residents and obtain
their consent to participate in the study. Return
visits to consenting households between May and
August 2011 were devoted to inspecting the
apartments and gathering demographic
information of the households including number
of women and children, number of bed nets owned
and number of people who sleep under bed nets. A
questionnaire was administered to the head of
household to obtain information on size of
household, source of bed nets, reasons for not
using bed nets, knowledge of mosquito breeding
sites and control practices especially brands of
insecticides used. The mosquito nets encountered
were classified into untreated nets (UMNs) and
insecticide-treated nets (ITNs).

Data Analysis
The data were analyzed using SPSS package
(version 16), simple percentage and frequencies
were determined and chi-square used to test for
significance atP-values 01'0.05.

RESULTS
Out of 478 households visited and

interviewed, 105 (21.9%) deployed mosquito nets
during visit. Of the total mosquito nets
encountered, the proportion ofUMNs (69.5 %)
was more than double that oflTNs (30.5 %). The
average number of mosquito nets owned by the
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Table 1: Source and Ownership of Mosquito Bed Nets by Residents of Makurdi
Residential Number of Households Types of bed nets (%) Source of bed nets (%)

area households with MNS*
surveyed (%)

Insecticide Untreated Health Market NGOs
treated nets nets institution

Wadata 100 21(21.0) 9 (42.8) 12(57.2) 4(18.1) 14(66.6) 3 (14.3)

High Level 100 25 (25.0) 16 (64.0) 9 (36.0) 1 (4.0) 21 (84.0) 3 (12.0)

Wurukum 100 15 (15.0) 10 (66.6) 5 (33.4) I (6.6) 14 (93.4)

GRA 88 6 (6.6) 4 (66.6) 2 (53.4) 6 (100.0)

North Bank 90 38 (42.2) 34 (89.5) 4 (10.5) 8 (21.0) 29(76.3) 1 (2)

Total 478 105 (21.9) 73 (69.5) 32 (30.5) 14 (13.3) 84 (80.0) 7 (6.7)

*MNS =Mosquito nets

Table 2: Mosquito Nets Utilization by Household in Makurdi
Residential Household Number of person in
area with MNS households Bed net utilization*

Adults Children No. of adults No. of Total No. of No. of No. of Total No.
using children people using adults children ofpeoplc
UMNs (%) using UMNs (%) using using using

UMNs(%) ITNs (%) ITNs (%) ITNs (%)
\Vadata 21 407 190 24 (5.9) 31 (16.3) 55 (9.2) II (2.7) 13 (6.S) 24 (4.0)

High Level 25 362 225 23 (6.5) 47 (20.ll) 70(11.9) 17 (4.7) 21 (9.3) 38 (6.5)
Wurukum 15 393 IllS 23 (5.8) 21 (4.3) 44 (8.5) 18 (4.6) 13 (7.0) 31 (SA)
GRA 6 447 226 4 (0.9) 13 (5.7) 17 (2.5) 4 (0.9) 10 (4A) 14 (2.1)

North Bank 3S 442 227 60 (13.6) 102 (44.9) 162 (24.2) 37 (SA) 49 (21.6) 86 (12.3)
Total 105 2051 1053 134 (6.5) 214 (20.3) 348 (11.2) 87 (4.2) 106 193 (6.2)

(10.1)

*UMNS - Untreated bed nets; ITNs = Insecticide treated bed nets

Table 3: Reasons for not Owning and/or Using Mosquito Bed Nets in Makurdi
Residential number of number of Reasons

area household households
surveyed without

MNS (%) Too Unavailable Night heat No space No No specific
eXl2ensive interest reason

Wadatu 100 79 (79.0) 20 (25.3) 9(11.4) 22 (27.8) 13 (16.4) 8 (10.1) 7 (8.8)
High level 100 75 (75.0) 20 (26.6) 17 (22.6) 13(17.3) 10 (13.3) 4 (5.3) 11 (I 4.6)
Wurukurn 100 85 (85.0) 28 (33.0) 17 (20.0) 19 (22.3) 6 (9.0) 3 (9.4) 7 (4.9)
OIJ GRA 88 82 (93.2) 15 (13.3) 20 (24.4) 32 (39.0) I (1.2) 10(12.2) 4 (4.9)
N0I1h Bank 90 53 (58.9) 7 (13.2) 13 (24.5) 18 (33.9) 5 (9.4) 9 (17.0)
Total 478 374 (78.2) 90 (24.1) 76 (20.3) 104 (27.8) 30 (8.0) 33 (9.3) 38 (10.2)

households visited was three and 80.0% of the
nets were bought from the market (Table 1.). The
total number of persons in the households studied
was 3,104 with children under 10 years
accounting for 33.9%. The numbers of individuals
who slept under UMNs was 348 (11.2%) while
those who slept under ITNs was 193 (6.2%). In all
the residential areas investigated, mosquito nets

were believed to be for children's use only with
20.3% and 10.1% of children sleeping under
UMNs and ITNs, respectively (Table 2).
Households in North Bank area owned
significantly more mosquito nets (P <0.05), a total
of 42.2% households in North Bank have at least
one net. Consequently, the number of children
who slept under mosquito nets in the North Bank
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Table 4: Mosquito Control Practices Employed by Households in Makurdi
Residential Number of Mosquito control practices

areas Household
Surveyed Mosquito Insecticides Mosquito Window Door

bed nets (%) coil (%) nettings (%) nettings
(%) (%)

Wadata 100 21 (21.0) 85 (85.0) 19 (19.0) 78 (78.0) 35 (35.0)
High level 100 25 (25.0) 77 (77.0) 9 (9.0) 99 (99.0) 59 (59.0)
Wurukum 100 15 (15.0) 95 (95.0) 14 (14.0) 100 (100.0) 26 (26.0)
OldGRA 88 6 (6.8) 81 (92.0) 25 (28.4) 88 (100.0) 8(9.1)
North Bank 90 38 (42.2) 88 (97.7) 90 (100.0) 7 (7.8)
Total 478 105 426 (89.1) 67 (14.0) 455 (95.2) 135

(21.9) (28.2)
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Figurel: Brands of Insecticides used by Households in Makurdi
Brand names
Baygon
Rambo
Raid
Mobil
Mortein
Novan

Active ingredients
0.05% Imiprothrin, 0.05% Prallethrin, 0.0 15% Cyfluthrin
0.2% DDVP, 0.2% D-Allethrin, 0.2% Permethrin
0.5% Pynamin forte, 0.05% Neopynamin, 0.015% Deltamethrine
0.25% Neo-pynarnin, 0.04% Prallethrin, 0.05% Cyphenothrin
0.02% Imiprothrin, 0.03% d-phenothrin, 0.1 0% D-trans allethrin
2,3, Dichlorovinyl dimethyl phosphate DDVP

area was significantly higher (P <0.05) with 44.9%
and 21.6% of children sleeping under UMN sand
ITN s, respectively.

Findings from household inspection
revealed that 78.1 % of households visited had no

mosquito nets. Table 3 shows the reasons, ranging
from lack of space in the bedroom to hang the nets
(8.0%) to high market price of nets (24.1 %), for not
having andlorusing the nets. The use of insecticide
was one ofthe most preferred methods of mosquito
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Figure 2: Potential Mosquito Breeding Sites as Listed by Households

control by households visited; in 89.1% of the
households, insecticides were applied at least
once a week. Window netting was the next widely
utilized method of mosquito control; 95.2% of
households live in houses with window netting to
preventmosquito (Table4).

The use of window netting and insecticides
were significantly higher (P<0.05) than other
mosquito control practices. A wide range of
chemicals were sprayed as aerosol or dropped in
comers of the room to kill mosquitoes. The brand
names, active materials and number of households
using them are shown in Fig. 1. Residents of
households surveyed identified mosquito breeding
sites as stagnant water bodies, wells and discarded
containers (Fig. 2).

The frequently encountered pests of
medical importance as reported by the residents
are shown inFig. 3.

DISCUSSION
This study revealed that despite the

vigorous campaigns to promote the use of bed
nets for malaria control, the number of
households who owned mosquito nets is still low

in Makurdi. The level of household ownership
has increased considerably from a national
figure of 11.5% in 2003 to 16.9% in 2008
(NDHS, 2003, 2008). The 21.9% household
ownership reported in this study is a remarkable
improvement over 14.1% of households in
urban areas and 15.9% reported in the North
central zone of Nigeria in 2008. The number of
children who sleep under untreated and treated
mosquito nets have also increased from national
average of 12% in 2003. This irr.provements
still fall far below the Abuja targetof60%.

Barriers to mosquito net utilization were
cost of the nets, availability and weather
conditions. Only about 20.0% of households,
who owned mosquito nets were beneficiaries of
free distribution. The finding in the aspect of
barriers to net ownership and usage corroborates
earlier studies that reported economic and
environmental reasons (Ordiniola, 2007; Galvin
et al., 2011). The nationwide Demographic and
Health Survey also reported that ownership of
mosquito nets decreased with increasing wealth
quintile whereas ownership of ITNs increased
with wealth quintile (NDHs 2008). The findings
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Figure 3: Other Medically Important Pests Sighted by Households in their Apartments

reflect complex socio-cultural factors that
influence sustained mosquito net use. Several
other studies have suggested that knowledge of
malaria and its prevention alone is not sufficient
to sustain motivation to use bed nets (Adeyemi et
ai., 2007, (Ordiniola2007, Galvinetal., 2011).

The very low use of insecticide-treated
bed nets among adults in the study population
reported in Makurdi corroborates the findings
in similar studies in South-Western Nigeria
(Adeyemi et al., 2007 Sebanjo et al., 2006) and
Ghana (Agyepong and Manderson 1999). In
addition to obstacles encountered in sourcing
mosquito nets, there is a general poor belief in
the effectiveness and use of ITN s in the
households investigated. Studies have reported
that this is responsible for low use by adults and
the perception that ITNs is meant for children's
use only (Adeyemi et al., 2007, Omudu and
Ogenyi 2009). There is serious need for
education programmes to promote the use of
ITN s, and to debunk the misconceptions around
mosquito nets.

There was a significant dependence on the
use of insecticides to control mosquitoes in the
investigated households. Currently, very little is

known about the extent or effect of exposure to
household pesticides on the health and development
of children and adults inhouseholds thatuse them.

Studies have shown that high levels of
pesticide exposure can lead to many short- and
long-term health effects (Bass et al., 2001).
According to AAPCC, (2009), 91,588 incidents
related to acute exposure to household pesticide
were reported to poison centres in the United
States of America and about 45% involved
children under the age of six years. There is a
critical need to engage in persuasive community
education to discourage the use of insecticides
and encourage the patronage of mosquito nets.
The latter is not only cost- effective but more
environmentally safe and poses little health risk.

Successfulcontrolofmalaria and improvement
oflTNS coverage relies on community perceptions
andpractices.This studyhas highlighted anumber of
issues and challenges which remain barriers to
sustained mosquito net use, and have justified the
need for further research on mosquito net
acceptability and utilization. This is more so
because of the environmental and health
implications ofthe use of insecticides which is the
major alternative patronized by households in
this study.
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