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ABSTRACT

Malaria is mostly endemic in tropical environments and has caused several still births and deaths particularly among
children. Effective control of malaria infection reduces maternal and infant morbidity and mortality rate in pregnant
women and children (0-5yrs). A promising strategy has been the utilization of insecticide treated nets among these
groups of persons. A mixed method study was carried out in Ikot Omin community in Cross River State, Nigeria to
authenticate the effectiveness of the net utilization. Four specific objectives were developed to guide the study. Data
were elicited from 225 respondents through the use of structured questionnaires and focus group discussions. The
quantitative and qualitative data were analyzed using SPSS 16.0 and thematic analysis methods respectively. The
results showed that the prevalent harsh and dry weather condition was the major barrier to utilization of ITN in the
community. A focused communication strategy to address this challenge has been suggested. The possibility of
provision of steady light supply through the use of solar power in the homes by those who can afford it can be
explored as a remedy for promoting consistent use of ITN by pregnant women and under five children in this
community.
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INTRODUCTION

Malaria is highly endemic in sub-Saharan Africa
including Nigeria (Killeen et al., 2006; WHO, 2017). It
has been widely observed that malaria threatens the
lives of more than 500 million Africans and exerts such
enormous public health burden that has resulted in the
continued under-development of the continent as a
whole (Killeen et al., 2006; Desai et al., 2007; WHO,
2017). The persistent endemic nature of   malaria is
attributed to climatic conditions which are ideal for
breeding of the mosquitoes, though some degree of
immunity is developed during the first decade of life.
Despite this immunity, manifested by a higher
prevalence and intensity of parasitaemia (Mbonye et al.,
2006), the use of insecticide (permethrin)-treated bed
nets (ITNs) has proven to be an effective method of
reducing malarial attack and mortality associated with
this infection (Koudou et al., 2010; Mboera et al., 2007;
Murphy and Breman, 2001; WHO, 2002). Previous
studies of ITNs efficacy trials in sub-Saharan Africa
revealed that correct use of ITNs in children 0-5 years
can save six lives in every 1000 (Harvey et al., 2008;
Guyatt and Snow, 2002; Lengele,2004). In western
Kenya, it was discovered that an estimated 34.5 lives

could be saved per 1,000 infants protected with
insecticides treated bed nets (Alaii et al., 2003). These
tremendous results could also be attained in Nigeria if
mothers effectively utilize the bed nets freely distributed
to them by government.

Many factors affect the utilization of bed nets.
Past studies have shown that the cost of ITNs, followed
by their non-availability were major constraints to their
use (Afolabi et al., 2009; Alaii et al., 2003; Chuma et al.,
2010). Report by Alaii et al. (2003) from western Kenya
indicated that, both age and temperature determined the
probability that an individual will use the ITN and that
people are less likely to use ITNs when it is hot while
older people are more likely to use ITNs than young
children. The leading single reason for non-adherence
among the under-five children in this Kenyan study was
that the net was "too hot". A group of researchers in
Nigeria carried out a cross-sectional household survey
on the use of ITNs from August 1 – 14, 2007, coinciding
with the second raining period of the year and a time of
high malaria transmission during the wet season (Afolabi
et al., 2009). The authors compared household
possession and use of mosquito nets between two
ecologically distinct rural regions in Southern and
Northern Nigeria and reported that significantly lower
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proportion of households in the Sahel Savannah Region
located in the North possess and utilized treated or
untreated mosquito nets than those in the Niger Delta
Region located in the South. Although the study did not
explore the contribution of climatic condition to utilization
of the nets, the Sahel Savannah region with a lower
utilization rate has a hotter and harsher weather
condition compared to the Niger Delta region.

In cold regions, the finding is reversed as
reported in the study carried out in Mestizo communities
in Peru (Harvey et al., 2008;Alaii et al., 2003; Lengeler,
2004). The transparent nature of the net was another
constraint mentioned by the Peruvian women. Thus, in
circumstances where families with children are living in a
one room apartment, the use of a transparent net was
seen as intrusion into their privacy (Harvey et al., 2008).
Data sets from 15 sub-Saharan Africa (SSA) countries
show that access to ITNs is still a major limitation within
most of the countries analyzed (Alaii et al., 2003). Only
three countries were found to have achieved greater
than 25% coverage of ITN possession among
households with a child younger than 5 years of age.
The report further suggested that, within ITN-owning
households, many children and pregnant women are still
not sleeping under the nets. Nine out of the fifteen
countries analyzed, less than one half the children in
such households were using the nets, while in four out
of fourteen countries studied less than one half the
pregnant women were using the nets (Eisele et al.,
2009). The proportion of children that slept under an ITN
the previous night within ITN-owning households ranged
from 27.6% in Zimbabwe (2003) to 71.2% in Kenya
(2006). ITN use among pregnant women was even more
pronounced within ITN-owning households, with eight
out of the fourteen countries analyzed showing ITN use
among pregnant women greater than 60%. The
proportion of pregnant women using an ITN, within ITN-
owning households, ranged from 29.1% to 82.3%, within
Zimbabwe and Kenya, respectively while the proportion
of ITN-owning households with no one sleeping under
one ranged from 8.7% to 52.2% (Eisele et al., 2009).
Possession and use of ITNs has not been widely studied
in Cross River state, Nigeria. The purpose of this study
is to investigate the level of utilization of insecticide

treated bed nets (ITNs) and associated factors among
pregnant women and under five children in Ikot Omin
community, Nigeria

MATERIALS AND METHODS

Study design
The study design utilised a mixed method study

involving a quantitative descriptive cross-sectional
survey and a qualitative descriptive aspect. The study
was carried out between June 2008 and February 2009.
The period covers both rainy and dry seasons in Nigeria.
The researchers particularly employed the triangulation
method to obtain different but complementary data on
the phenomenon under investigation

Study setting and study population.
Ikot Omin is a community with a population of

about 26,026 persons located at the northern part of
Calabar. It is dominated by the Quas (61%) and the
Ibibios (34%). Other ethnic groups include the Ibos,
Hausas and Yorubas (5%). Most of the inhabitants are
subsistence farmers, with some fishermen and traders
of perishable foods including cereals and tubers. Given
the climatologically cycle and the size of the Nigeria in
general, there is a significant change in total annual
rainfall across Nigeria, both from the South to the North.
The highest total precipitation is in the South, along the
coastal states of Lagos, Bonny and Calabar where the
Ikot Omin community is located. Nigeria has a mean
annual rainfall of more than 4,000 millimeters. Rainfall
occurs year-round with two main peaks: the long rainy
season between April and August and the short rainy
season between September and October. The
temperature range in Nigeria is between 22 and 33 °C
with an average of 26.4 °C (80 °F) and a relative
humidity ranging between 80 to 88% (Fig.1). With this
hot moist climate, multiplication of mosquitoes is
encouraged, which makes malaria infection endemic in
the country. This district was selected for the study
because malaria is endemic in the community. There is
a government comprehensive health centre in the
community to meet the health needs of the inhabitants
including that of pregnant women and mothers with
under-five children.

Fig. 1: Map of Nigeria showing the study area, Calabar in the South-South zone.CALABARo
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Sample and sampling technique
Simple random sampling technique was used to

select 225 mothers with 795 children aged 0 -5 years,
who patronized the Comprehensive Health Centre who
were also resident in Ikot Omin community.

Method of data collection
Data were collected using a structured

questionnaire and Focus Group Discussion (FGD)
guide. Three FGD sessions were held comprising of
about 6 to 10 participants each. The FGD facilitated
participant’s expression of their perceptions on the
phenomenon of interest in an open, free, relaxed format.
It also helped to examine unconscious mechanisms
operating within participants that have impacted their
life’s behavior on the use of ITN despite its advantages.
The questionnaire and FGD guide explored the following
areas; knowledge, attitude, utilization and barriers
related to the use of ITN as a malaria preventive
intervention.

Method of Data analysis
Data were analyzed using SPSS (16.0). Attitude

was scored as follows: score of between 17 - 35 was
rated as favorable attitude, while score of 0 - 16 was
rated as unfavorable attitude. Thematic analysis was
used for coding and categorizing data into themes. The
qualitative data was first transcribed, followed by line-by-
line coding of the entire transcripts. Data relevant to
each code were collated. The next stage involved
searching for themes by collating codes into potential
themes and gathering all data relevant to each potential

theme. The final stage entailed sorting the themes and
codes to make sure that they were related to the main
idea.

RESULTS

Demographic variables
Table 1 shows that many, 126 (56.0%) of the

respondents were aged between 26 and 35 years. while
63(28%) were aged between 15-25 years and 36
(16.0%) were between 36-45 years. There were 795
children between ages 0 to 5 years, 366 (46.04%) were
between 0 – 1years, 311(39.12%) children were
between 2 to 3 years, while 118(14.84%) were between
4 to 5 years. Among the 225 women recruited into the
study, 79 (35.11%) were pregnant while 146(64.89%)
were not pregnant.

One hundred and twenty-six 126 (56.0%)
respondents were married, 54(24%) were single, while
45 (20.0%) respondents were either divorced or
widowed. All the respondents had children and 198
(88.0%) were Christians while 27 (12.0%) were
Moslems. Most 126 (56.0%) of the respondents had
primary and secondary education while only 54 (24.0%)
had tertiary education, 45 (20.0%) had no formal
education. Many, 81 (36.0%) of the respondents were
civil servants while 63 (28.0%) were full time house
wives; others were either business women or traders.
Most 108 (48.0%) of the respondents earned below
N10, 000.00 monthly; 81 (36.0%) earned between N11,
000.00 and N20, 000.00 while only 27 (12.0%) earned
over N31, 000.00.
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Table 1: Distribution of respondents by socio-demographic characteristics
Characteristics Numbers of respondents Percentages

Age of Women (in years)

15-25
26-35
36-45
Total

63
126
36
225

28.00
56.00
16.00
100.00

Ages of Children (in years)
0 – 1
2 - 3
4 - 5

Total

366
311
118
795

46.04
39.12
14.84
100.00

Maternal Status
Pregnant
Not Pregnant
Total

79
146
225

35.11
64.89
100.00

Marital status
Single
Married
Widowed / Divorced
Total

54
126
45

225

24.00
56.00
20.00
100.00

Religion
Christianity
Islam

Total
198
27
225

88.00
12.00
100.00

Educational qualification

Primary
Secondary
No formal education
Tertiary
Total

45
81
45
54
225

20.00
36.00
20.00
24.00
100.00

Occupation
Civil servant
Business
Trader
Housewife
Total

81
45
36
63
225

36.00
20.00
16.00
28.00
100.00

Level of income
Below 10,000
11,000-20,000
21,000-30,000
31,000 & above
Total

108
81
9
27
225

48.00
36.00
4.00
12.00
100.00

Awareness of insecticide treated bed nets (ITNs)
The level of awareness of ITN was generally

high, particularly among those who have been
patronizing the health centre for reproductive health
services as illustrated in Fig.2. Majority, 180 (80.0%) of
the respondents have heard of ITN either through the
health facility, radio/television or through a friend. A
discussant stated “there is no clinic day that the nurses
do not show us and they always tell pregnant women
and children to always sleep under it”. Participants’
knowledge of ITN was also high because they knew

where to obtain ITN and stated its correct use. They
mentioned that ITN is used either for prevention of
malaria attack or for prevention of mosquito bites.
However, 45 (20%) of the respondents were not aware
of its existence and mechanism of action. Poor
knowledge was mostly peculiar to respondents who
have not been patronizing the health facilities and were
seeing the treated beds nets for the first time as stated:
“well I am seeing this for the first time; I do not know
what it is used for”
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FIGURE 1: SHOWING LEVEL OF AWARENESS OF ITN IN IKOT OMIN

AWARE
80%

NOT AWARE
20%

AWARE
NOT AWARE

Fig. 2: The levels of awareness of ITN in Ikot Omin, Nigeria

Attitude of women towards ITN
Figure 3 illustrate that out of the 225

respondents, 208 (92.4%) had a favourable attitude
toward ITN while 17 (7.6%) respondents had an
unfavourable attitude. Those with favourable attitude felt
that all pregnant mothers and children should always
use ITN and agreed to advocate for its use by all
pregnant women and under five children. They also
indicated preference for its use compared to use of anti-
malarial medications for treatment. A discussant stated:
When it comes to this treated nets I prefer it to
continuous buying of malaria drugs” another added
“prevention is better than cure” Majority of the
discussants really accepted the net especially since it
was given free of charge as noted by some participants
“we like the net, it shows government concern for us

even when I cannot use it I can’t stop those that can use
it,” another added that “ it should be made available to
all the inhabitants whether pregnant or not”. Those with
unfavourable attitude felt that environmental fumigation
is much more preferable because mosquitoes bite
children/adults more during the day/evenings. They
noted “If the area is fumigated even once in a month by
the government then we will be free day and night from
mosquitoes’ bite and not only in the night”. Another
participant added that “occasionally some of the
villagers group together to fumigate their environment
which renders the area free from mosquitoes for a while”
Fumigation and use of insecticide spray is therefore the
best remedy/strategy for preventing malaria infection
from the women’s perspective in this community.

FIGURE 2: WOMEN'S ATTITUDE TOWARDS ITN IN IKOT OMIN

FAVOURABLE
92%

UNFAVOURABLE
8%

FAVOURABLE
UNFAVOURABLE

Fig. 3: Women’s attitude towards ITN in Ikot Omin, Nigeria
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Utilization of ITN in Ikot Omin
One hundred and seventeen (52.0%) out of the

225 respondents studied possess insecticide treated
bed nets in their homes, while 108 (48.0%) did not; out
of the 117 respondents that had ITN in their homes only
53 (45.3%) of the respondents slept under ITN the
previous night, while 64 (54.7%) of the respondents did
not. A further probe on how often respondents slept
under ITN showed that 28 (12.4%) respondents used
nets once a week, or occasionally, while 89 (39.6%)
respondents agreed that they used nets only when the
weather is cold. A pregnant woman who was sweating
profusely noted during the FGD “Can you expect me to
sleep under that net as a nurse in this weather. It is not
having the net; it is being able to sleep inside it”.
According to the respondents, only 9 (4.0%) of
respondents agreed that just one child sleep under net
the previous night, while 63 (28.0%) respondents said
that all their children between 0-5 years sleep under
nets. Generally, among the 795 children aged 0 to 5
years only 298 (37.5%) children slept under the net and
majority (125) were children aged 0 to 1year. A further
probe as to why the children did not sleep under nets
showed that, 41 (18.2%) respondents said that it’s so
hot that their children could not sleep if the nets are
used, while 9 (4.0%) respondents felt that there was no
need to use the ITN because, children still have malaria
infection whether they slept under nets or not. One
participant remarked “We have been using this net now
for two months but my children are still sick as before”.
Though majority of the focus group discussants felt that
ITN was a good governmental effort in preventing
malaria, others felt that other measures such as
provision of constant electricity was a better measure as
it will reduce the room temperature and enhance usage
of the net on hot days. A discussant observed “Madam
the story would have been different with constant light
supply. See even better cold water to drink we don’t
have” While another discussant added “tell them to do
first thing, first then you ask us if we have used the net.”

Similarly, over 50.0% of participants in the FGDs
thought that the chemicals used to treat the nets were
very harmful to adults, children and pregnant women
since these chemicals could kill mosquitoes but in spite
of this all participants and discussants knew that ITN
was a useful preventive measure against malaria and
that pregnant women and children were supposed to
sleep under nets since they are the most vulnerable
groups. However, the availability and use of the nets in

this community was found to be very low. Over seventy
five percent of the participants in the FGDs reported that
very few people in the community use mosquito nets.

Frequency of malaria among participants
Among the 79 participants that were pregnant,

twenty-eight (12.4%) of the respondents reported that
they have had malaria infection only once during the
course of the current pregnancy, 47 (20.9%)
respondents have also had malaria infection twice or
more times during the current pregnancy, while only 4
(1.8%) have not experienced the infection during the
course of the present pregnancy. It should be noted that
all the respondents self-reported being on malaria
prophylaxis during current pregnancy. There was a
significant positive relationship between utilization of ITN
and frequency of malarial attack (r = 0.725, p<0.05).
Among the 146 mothers with children that were not
pregnant, 23 (10.2%) reported of malaria attack in the
past one month,48 (21.3%) within the last two months
,56 (24.9%) within the last three months, while 19 (8.4%)
did not experience any malaria attack within the last
three months

Among the 795 children in this study 382
(48.1%) had malaria attack within the last one month,
256 (32.2%) within the last two months, 142 (17.9%)
within the last three months while 15 (1.9%) were said
not to have had any malaria attack within the last three
months. However, a significant positive relationship
existed between sleeping under ITN and the frequency
of malaria attack (r = 0.652, p<0.05).

Factors affecting utilization of ITN
The study revealed that the major constraint to

utilization of ITN was the weather condition as 185
(82.2%) of the respondents felt that it was really hot
even without the net, talk less of sleeping under nets
(Fig. 3). Epileptic electricity supply in the country is
alleged by participants to have made sleeping under the
net unbearable. Eighteen (8.0%) of the respondents felt
that ITN is really air tight, and discourages influx of air,
but amazingly 9 (4.0%) reported fear of inhaling toxic
chemicals from the nets as captured in this quotation “If
ants and mosquitoes could be killed within short
intervals what about a human sleeping under it day in
day out” Some participants 13 (5.8%) expressed
preference for other traditional methods such as
environment fumigations or spraying of insecticide
before bedtime.
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Fig. 3: Factors hindering utilization of ITN in Ikot Omin, Nigeria

DISCUSSION
Awareness of ITN among mothers was

generally high although some mothers were not aware
of ITN. The findings in this study is similar to Snow et al.,
(1999) who reported that in Uganda in which participants
and key informants knew that mosquito nets were a
useful preventive measure against malaria. Lack of
awareness was common among those mothers who
were not patronizing the community health centre. Mass
media approach comprising television shows and radio
jingles is used by government to disseminate current
information about ITNs. This channel is dependent on
electricity supply which is very irregular hence mothers
miss several opportunities to listen to such messages.

Majority of the participants in all the FGDs
reported that very few people in the community use
mosquito nets. The costs of ITNs, followed by their non-
availability were major constraints to their use, in this
community, a finding which is consistent with findings
reported in previous Kenyan and Nigerian studies
(Afolabi et al., 2009;Chuma et al., 2010). Utilization of
ITN was really poor when compared with findings from
other African countries; as only few respondents who
had nets really slept under nets the previous night.
Majority complained about hot and harsh weather
condition; coupled with poor electricity supply in the
area. This report is however contrary to the report in
Mestizo communities in Peru where some net users
liked the fact that the ITN kept them cool at night, but
many more complained that they felt too cold sleeping
under it (Harvey et al., 2008). It is thus pertinent to note
the weather condition in the aforementioned

communities is the opposite of what obtains in Nigeria
where the temperature ranges from 22 to 33 degree
centigrade, with a relative humidity ranging between 80
to 88%. Thus, in the cold highlands of Nigeria for
example Jos and Mambila plateau the situation in
Mestizo community may be found but not in the South-
South zone where Calabar is located.

With regards to respondents’ attitude, the
respondents had a favourable attitude toward the use of
ITN. This may be connected to the fact that most of the
community members are familiar with the use of bed
nets for the prevention of mosquito bites and so could
easily advocate for the use of ITN. The findings in the
present study however agree with reports from Kenya by
Alaii et al. (2003) where ITN use was generally accepted
among the respondents. A Ugandan study by Mbonye et
al. (2006) also reported that pregnant adolescents had a
favourable attitude and realize the importance of
seeking preventive care for malaria through the use of
ITN. The challenge among the women had had to do
with the lack of support from the men who prefer buying
alcoholic drinks than buying mosquito nets.

The significant positive relationship which
existed between frequency of malarial attack and use of
ITN suggests that if there was an effective ITN nets use
by the respondents, the incidence of malaria among
pregnant women and children 0-5years of age would
have been greatly reduced. These findings agree with
other reports which asserts for children less than five
years of age, that the correct use of ITN can save about
six lives for every 1,000 in sub-Saharan Africa
(Lengele,2004). In the same vein, Phillips-Howard et
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al.(2003) affirmed that if infants are treated with
permethrin twice a year and use bed nets, about 34.5
out of 1000 infant’s lives could be save. The use of ITN
has been found to be a very useful strategy for the
prevention of mosquito bites and malaria attack in the
tropics (Auta, 2012; Robert et al., 2003; Sachs and
Malaney, 2002)

CONCLUSION AND RECOMMENDATIONS

This study has shown that awareness is high
but utilization is low. A major limitation to the use of ITN
among pregnant women and children 0-5 years, is a
feeling of hotness during the hot weather season. A
focused communication strategy to address this is highly
recommended. The possibility of provision of steady
light supply through the use of solar power in the homes
by those who could afford it can be explored as a
remedy for promoting consistent use of ITN by pregnant
women and under five children in this community.
Further research on the role of men is also
recommended.
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