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ABSTRACT 

Kano state has distributed about 4,137,464 Long 
Lasting Insecticide Nets (LLINs) in 2009 being 
one of the main malaria vector control strategy 
developed by the Nigeria Federal Ministry of 
Health (FMOH) in line with Roll Back Malaria. The 
objective of the study was to evaluate the effec-
tiveness of LLINs in use, the knowledge, attitude 
and practices of some net users in the Kano 
metropolis. A Cone bioassay with laboratory 
reared Anopheles was performed. Knockdown 
after 60 minutes and mortality after 24 hours 
followed with a 3 minutes exposure were evalu-
ated. A total of 210 households were adminis-
tered with a structured questionnaire on two 
hundred and five (205) respondents (97.6%) in-
dicated knowledge about LLINs while five (5) 
respondents (2.4%) were not aware. Very high 
and consistent knockdown and mortality in all 5 
replicates were found. Respondent still holds 
some reservation on the use of LLINs, and one 
hundred and five respondents (54.8%) believed 
it causes heat. The respondents replied that they 
did not rely mostly on LLINs, despite their be-
liefs in the efficacy of it rather. 41.4% of the 
people that participated in the research still re-
sorted to use of aerosols and 26.2% use smoke 
screens to prevent mosquito bites. It can be 
concluded from the findings that respondents 
were aware of long lasting insecticide net and 
agreed on its effectiveness against the vector of 
malaria parasite and other insects, with some 
having reservations on the use of smoke 
screens and indoor residual insecticide sprays 
to prevent mosquito bites. Considering that the 
nets are expected to be effective for three years  

or more years, it is reasonable to conclude that 
the nets were effective in preventing mosquito 
bites based on the knock-down and exposure 
mortality results obtained during this study. 
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1. INTRODUCTION 

Insecticide-treated nets (ITNs) have been shown to be 
the most cost-effective prevention method against ma-
laria and are part of WHO’s Millennium Development 
Goals (MDGs) [1]. ITNs are the most powerful malaria 
control tool to be developed since the advent of indoor 
residual spraying (IRS) and chloroquine in the 1940s, 
and as such they have been an important component of 
global and national malaria control policies since the 
mid-1990s [2]. Only 3% of African children are currently 
sleeping under ITNs, and only about 20% are sleeping 
under any kind of net [3]. So, while progress with in-
creasing coverage to date has been slow, there is now 
global support for the rapid scale-up of ITNs among 
vulnerable groups by integrating ITNs delivery with ma-
ternal and child health programmes (and immunization in 
particular), at the same time working with the private 
sector in a complementary and supportive manner to 
ensure that coverage can be maintained for future gen-
erations of African children [2]. 

An insecticide-treated net is a mosquito net that repels 
disables and/or kills mosquitoes coming into contact with 
insecticide on the netting material. There are two catego-
ries of ITNs: conventionally treated nets and long-lasting 
insecticidal nets [4]. A conventionally treated net is a 
mosquito net that has been treated by dipping in a WHO 
recommended insecticide. To ensure its continued insec-
ticidal effect, the net should be re-treated after three  
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washings, or at least once a year. A long-lasting insecti-
cidal net is a factory treated mosquito net made with net-
ting material that has insecticide incorporated within or 
bound around the fibres [4]. The net must retain its ef-
fective biological activity without re-treatment for at 
least 20 WHO standard washings under laboratory con-
ditions and three years of recommended use under field 
conditions. One of the main factors which affect the ef-
ficacy of ITNs is their retreatment every 6 to 12 months 
with insecticides [4]. Most malaria-carrying mosquitoes 
bite at night. Mosquito nets, if properly used and main-
tained, can provide a physical barrier to hungry mosqui-
toes. If treated with insecticide, the effectiveness of nets 
is greatly improved, generating a chemical halo that ex-
tends beyond the mosquito net itself [4]. This tends to 
repel or deter mosquitoes from biting or shorten the 
mosquito’s life span so that she cannot transmit malaria 
infection. Often people who are unfamiliar with ITNs, or 
who are not in the habit of using them, need to be con-
vinced of their usefulness and persuaded to re-treat the 
nets with insecticide on a regular basis. In response to the 
low retreatment rates of the bed nets, especially in Africa, 
Long-Lasting Insecticide Nets (LLINs) have been de-
veloped which require no further treatment throughout 
their expected life span of about three years or even more, 
making them more convenient and preferred over the 
conventional ones [5]. 

LLINs are polyethylene nets with 2% permethrin in-
corporated within the fibres. Over time, insecticide mi-
grates to the surface of the yarn, replacing the one that 
has been removed by washing [5]. These are the LLINs 
recommended by the WHO and distributed in Nigeria by 
the Malaria Control Programme. Some mosquito species, 
such as Aedesaegypti [6] and Anopheles arabiensis [6], 
were found to be resistant to permethrin in some studies. 
This raised concerns about the resistance of Anopheles 
mosquitoes to permethrin. There are also concerns about 
the effectiveness of LLINs a year or more after their dis-
tribution. 

Nigeria has renewed its commitment through National 
Malaria Control Program and the Roll-Back Malaria part-
ners to reducing the malaria burden by half by the end of 
the year 2010. One of its strategies is to distribute 63 
million long-lasting insecticide nets known as LLINs, to 
32 million households in all the 36 states and the Federal 
Capital Territory (FCT). The largest campaign is the 
largest distribution of LLINs in the world [7]. 

2. MATERIAL AND METHODS 

2.1. Study Area 

Kano State is located in the North Western geopoliti- 
cal zone of Nigeria. Historically, Kano State has been a 

commercial and agricultural state which is known for the 
production of ground nuts, as well as having mineral 
deposits. This study was a multi-centred study that com-
prised of eight (8) Local Government Areas randomly 
sampled within the Kano metropolis. 

2.2. Sampling 

30 by 7 cluster sampling technique described by the 
WHO [8] were used in this study, because of its appro-
priateness. As a two-stage cluster sampling process, firstly, 
30 clusters were selected from a total of 88 wards in 
Kano metropolis where bed nets had been distributed 
more than one year ago. In each cluster, the first house-
hold was selected randomly from the list of houses. The 
other 6 houses within each cluster were then selected 
starting from the closest house to the first moving to the 
next closest and until the last household. A total of 210 
bed nets were enumerated from household sampled. 

2.3. Data Collection Procedure 

Households were randomly selected from the list until 
a total of 210 households were obtained in the eight (8) 
local government areas in which the occupants still pos-
sess at least one LLINs during the questionnaire admini-
stration. All the households selected, would have re-
ceived one or more LLINs, and if a household selected 
did not have LLINs, the next household was selected. 
Consent of the household were obtained to carry out the 
study, after which a proper explanation of the study was 
given to the household and questionnaire administered. 
Bioassay was carried out for the evaluation of the effec-
tiveness of long lasting insecticide net (LLINs) using the 
WHO cone test: In this method, non-blood-fed Anophe-
les mosquitoes 2 - 3-day-old was exposed to netting ma-
terials under standard WHO plastic cones for 3 minutes 
and clipped to it to prevent mosquitoes escaping through 
the nets. Batches of only 20 females were introduced into 
each of the five cones that are applied to the same net 
sampled to minimize the chances of mosquitoes disturb-
ing each other during the short exposures. Mosquitoes 
exposed to untreated nets was used as controls. After 
exposure, females Anopheles were transferred into 150-ml 
plastic cups, by aspiration, containing 10% sucrose and 
maintained in a bioassay cylinder for 24 hours at ambient 
condition. The number knocked down after 60 minutes 
was recorded and percentage mortality after 24 hours 
was calculated [9]. 

2.4. Data Analysis 

Descriptive statistics was used to analyze the frequency, 
percentage, mean and standard deviation. Inferential sta-
tistics such as chi square (χ2) was used SPSS version 
15.0 was used for analyses of all data and a probability 
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level (P < 0.05) was regarded as significance. 

3. RESULT 

A total of 210 households were administered with a 
structured questionnaire. Households’ characteristics of 
sex, age, marital status and occupation served as the ma-
jor parameters or determinant variables in the question-
naire. By sex, the males constituted 18.1% (38 respon-
dents) of the sampled population compared to the fe-
males with 81.9% (172 respondents). Age ranges from 
15 and 55 years with a mean age 39 ± 7.6. 

Table 1 below indicates the full awareness of LLINs 
with two hundred and five (205) respondents 97.6% in-
dicated the knowledge while five (5) respondents 2.4% 
were not aware. 

Table 2 below shows that, 42 (20%) were children 
were infected with malaria and others cut across preg-
nant women mothers and everybody. 

Table 3 shows that, 98 (46.7%) respondents used 
LLINs as mode of treatment of malaria while others cut 
across IRS and Anti malaria drugs. 

Table 4 shows statistical description of knockdown 
after 60 minutes and mortality after 24 hours of Anophe-
les mosquitoes. 

4. DISCUSSION 

Two hundred and ten (210) households were sampled. 
Household findings show that respondents were fully 
aware LLINs as shown in Table 1. In the study from 
Western Ethiopia, the possession of bed net, the willing-
ness to pay for the nets and their actual use were associ-
ated with wealth status [10]. Furthermore, the mean num-
ber and use of LLINs in the current study were influ-
enced by the education level of the head of household as 
in Table 1. This finding confirms results from [11], who 
observed that higher education attainment was associated 
with a higher likelihood of household purchasing both 
treated and untreated bed nets, although in a study from 
Western Cote d’lvoire, [12] found that the education 
level of the respective head of household had no influence.  

42 (20%) children were exposed to malaria and others 
cut across everybody, pregnant women and women as 
shown in Table 2. The cause of the malaria may be due 
to non use of bed nets and may also give the impression 
that bed nets are simply luxury items and not a priority 
for malaria control in endemic areas [13,14]. This may 
put the community at more risk of malaria infection 
mainly because the relatively perceived low vector den-
sity may be efficient enough in infecting people and 
transmitting the plasmodium parasite among the popula-
tion. 98 (46.67%) respondents used LLINs as a mode of 
treatment of malaria while others cut across IRS and anti 
malaria drugs as shown in Table 3. This is in concor- 

Table 1. Awareness on the use of LLINs in relation to level of 
education. 

  Level of Education  Total 
χ2-

value
P- 

value

  None Primary Secondary Tertiary       

Awareness
Not Aware

Total 
Percentage

98 
5 

103
49.0%

36 
0 

36 
17.1%

40 
0 

40 
19.0% 

31 
0 
31 

14.8% 

205 
5 

210 
100% 

 
 

3.97
 

 
 

0.046
 

 
Table 2. Malaria incidence. 

People Infected with Malaria Frequency Percentage (%)

Children 
Everybody 

Mothers 
Pregnant Women 

42 
130 

3 
35 

20 
61.9 
1.4 

16.7 

Total 210 100 

 
Table 3. Mode of treatment of malaria. 

Mode of Treatment Frequency Percentage (%)

Indoor Residual Spray (IRS) 
Anti Malaria Drug 

LLINs 

38 
74 
98 

18.1 
35.2 
46.7 

Total 210 100 

 
Table 4. Descriptive statistics showing the knockdown rate of 
mosquitoes after 60 minutes and mortality after 24 hours. 

 Knockdown Mortality 

Range 
Mean 

Standard Deviation 

73.2% - 90.5% 
81.73% 
5.379 

71.2% - 92.51%
78.13% 

5.12 

 
dance with Berman’s study in Africa who studied effec-
tive use of LLINs in reducing malaria [15]. Between 
1986 and 2002, at least 81 trials and over 30 descriptive 
studies carried out in every type of malaria setting world-
wide have documented the positive impact of LLINs on 
child and adult morbidity and mortality [16]. Most of 
these studies were summarized by Lengeler in 2004. 

LLINs are now important methods of controlling ma-
laria. The protective effect will be stronger if they are 
used by a high proportion of the population at risk. 

Table 4 shows that the LLINs are still effective after 
three years of distribution in the study area. The result of 
the present study is in concordance with the study in Su-
dan [17] where both show that Olyset were very effica-
cious 70% and 92.1% reduction, respectively. 

The tendency for mosquitoes to avoid touching the 
Olyset fibre might be partially caused by irritation to 
mosquitoes due to permethrin. [18] emphasized the irri-
tant effects of permethrin to Anopheles mosquitoes and it 
is this pyrethroid which is incorporated into Olyset nets 
during manufacture. Tests in Cote d’lvoire of efficacy of 
Olyset nets showed deterrence to hut entry of An. gam-
biae [18]. 
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5. CONCLUSION 

It can be concluded from the findings that respondents 
were fully aware of long lasting insecticide net and they 
agreed that it is effective against the vector causing ma-
laria parasite and other insects though some of them have 
reservation on the use of smoke and indoor residual 
spray to prevent mosquitoes bite. Considering that the 
nets are expected to be effective for three years or more 
years, it is reasonable to conclude that the nets were ef-
fective in preventing mosquito bites based on the knock- 
down and exposure mortality results. 
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