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Purpose.*e usage of LLITNs in malaria vector control has resulted in the reduction in malaria deaths among higher-risk groups
(pregnant women and under-fives). However, there exists asymptomatic infection among older children, thereby making them a
reservoir of malaria transmission. *is study aimed at assessing the impact of LLITN usage on malaria prevalence among school-
age children (SAC) in Ekiti, South Western Nigeria. Methods. Cross-sectional, two-stage cluster sampling technique was used to
collect data from SAC during May and June 2017. A total of 1313 (Oye LGA: 657 and Ikole LGA: 656) SAC in selected public
primary schools participated in the study. Sociodemographic information as well as data on LLITN usage the previous night was
obtained using pretested, semistructured questionnaires adapted from the standardized Malaria Indicator Survey (MIS) tools.
Malaria infection was diagnosed by using the rapid diagnostic test (RDT) on blood samples that were collected by finger prick
from each child. Data were analyzed using the Statistical Package for Social Sciences (SPSS) for Windows software version 26
(SPSS Inc., Chicago, IL, USA). Results. Usage of LLITNs among SAC was significantly higher in Ikole LGA than in Oye
(p< 0.001). Socioeconomic factors (access to electricity, mother’s occupation, and household size) showed significant associations
with LLITN usage (p< 0.001) in both Oye and Ikole LGAs. Malaria prevalence was significantly low among SAC utilizing LLITNs
in both Oye and Ikole LGAs (p< 0.001). *ere was a significant association between gender and malaria prevalence among SAC
with males having higher prevalence than females (p< 0.001). Socioeconomic factors were significantly associated with malaria
prevalence in both LGAs (p< 0.001). Conclusion. *e usage of LLITNs caused a significant reduction in malaria prevalence
among the school-age children in the study areas; hence, sensitization on usage should be scaled up towards malaria elimination.

1. Introduction

Malaria is a leading cause of morbidity and mortality most
especially among vulnerable groups in sub-Saharan
Africa. An estimated 228 million cases of malaria occurred
worldwide (95% confidence interval (CI): 206–258 mil-
lion), with 93% of the cases occurring in the World Health
Organization (WHO) African Region. Nigeria constitutes
one of the six countries that account for more than half of
all malaria cases worldwide [1]. While deliberate efforts
have resulted in the reduction of malaria deaths, mainly

among higher risk groups, the epidemiology and man-
agement of malaria in school-age children have received
little attention until recently [1, 2]. Studies have shown
that reduction in the level of malaria transmission in
endemic areas causes gradual immunity acquisition to
malaria among older children and adults, thereby making
them transmission reservoirs [3, 4]. Recent studies
revealed the burden of malaria in school-age children,
their role in acting as a reservoir of infection, and the least
likelihood of SAC in utilizing insecticide-treated nets
(ITNs) [4–6].
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*e effectiveness of LLITNs in malaria control and the
role of schools have been demonstrated [7–11]. While
earlier studies have surveyed LLITN usage among school
children and school-based net distribution in the inte-
grated national malaria surveillance system [5, 12], there is
a paucity of information on the impact of LLITN usage on
malaria prevalence among school-age children in Nigeria.
*is study aims to assess the level of usage of LLITNs and
its impact on malaria prevalence among school-age chil-
dren in Ekiti Southwestern State, Nigeria, with the hope of
incorporating the outcome into malaria interventions
capable of increasing and sustaining net usage among the
study group.

2. Materials and Methods

2.1. StudyArea. *e study was carried out among school-age
children in Oye and Ikole local government areas (LGAs) in
Ekiti State. *e State is in one of the three major
malaria epidemiological zones in Nigeria and is character-
ized by a tropical climate with an alternating rainy season
(April–October) and dry season (November–March).
Temperature ranges between 21°C and 28°C with high hu-
midity, all favourable to malaria vector development.

2.2. Sample Size Calculation. Sample size was calculated
using the equation n� 1.962 pq/L2, where n� sample size,
p� expected prevalence (0.5), q� 1−p (1–0.5), and L� limit.

2.3. Study Design. A community-based cross-sectional de-
sign was used in this study. For this study, only public, mixed
primary schools were selected. *e study flowchart is shown
in Figure 1. Two-stage cluster sampling technique was used
given the large size of the study area and based on the
availability of resources at the time of the study. Each LGA
was divided into geographical clusters of north, east, west,
and south. Two to three (2-3) primary schools were then
selected from a line list of all primary schools in each of the
four (4) clusters using a simple random sampling technique.
A total of ten (10) primary schools were selected from the
four (4) clusters in each LGA. Simple random sampling
technique was then used in selecting 714 and 710 school-age
children from Oye and Ikole LGAs, respectively, and out of
which 657 and 656 school-age children met the inclusion
and exclusion criteria. Finally, a total of 1313 participants
from the two (2) LGAs were used for this study (Figure 1).

2.4. Data Collection

2.4.1. Data onMalaria Survey. Malaria infection in SACwas
diagnosed by using the rapid diagnostic test (RDT) on blood
samples that were collected by finger prick from each child.
*is was conducted and recorded by trained health per-
sonnel. *e RDTs were the CareStart® Pf/Pv combo test
(Access Bio, Inc., Somerset, NJ, USA), containing an alcohol
swab, lancet, capillary tube, buffer, and test device.

2.4.2. Questionnaire Administration. A total of 1313 (Oye
LGA: 657 and Ikole LGA: 656) semistructured interviewer-
guided questionnaires were administered to school-age chil-
dren who met the inclusion and exclusion criteria in selected
primary schools. Sociodemographic information, as well as
data on LLITN usage the previous night, was obtained using
pretested, semistructured questionnaires adapted from the
standardized Malaria Indicator Survey (MIS) tools. Ques-
tionnaires were pretested in Ido/Osi local government area of
Ekiti State and administered by trained interviewers com-
prising of fresh university graduates. Data collection occurred
during the school term and lasted for two months during May
and June 2017. *e interviews were conducted in English and
Yoruba languages.*e interviewers were frequently supervised
on the field by a designated team leader and researcher to
monitor data collection and provide necessary feedback. Each
respondent was interviewed for 20 minutes.

2.4.3. Data Analysis. Data were analyzed using the Statistical
Package for Social Sciences (SPSS) for Windows software ver-
sion 26 (SPSS Inc., Chicago, IL, USA). Frequency tables were
generated for relevant variables, and percentages were deter-
mined as appropriate. Malaria prevalence was calculated by
dividing the number of SAC that have positive RDTresult by the
total number of pupils that were tested from each LGA.
Pearson’s chi-square test was used to assess the bivariate as-
sociation between usage of LLITNs and malaria prevalence. p

value of less than 0.001 was considered as statistically significant.

2.5. Ethical Approval and Consent. Approval for the study
was obtained from theMinistry of Health, Ekiti State, MOH/
PRS/15/137, Ekiti State Primary Education Board (SPEB),
EKSUBEB/ADM/79/123, and Local Government Education
Authority Executive Secretaries. Education officers from the
district education office in the LGAs assisted the team in
locating the schools. *e headteacher and teachers at each
school that were enrolled in the study were shown approval
letters and were informed about the purpose of the study.
Awareness and sensitization for the program were carried
out through the Parent-Teacher Association (PTA) forum
before the study. Only pupils whose parents consented to the
study participated in the study.

3. Results

3.1. Sociodemographic Factors of Respondents. In total, 1313
school children participated in the study: 657 and 656 in
selected primary schools in Oye and Ikole LGAs, respec-
tively. *e sociodemographic characteristics of the partici-
pants are shown in Table 1. Overall mean age was 9.5± 2.3.
Majority of respondent’s mothers completed secondary
education (65.3% in Oye LGA; 62.5% in Ikole LGA) and
were self-employed (38.7% in Oye LGA; 60.8% in Ikole
LGA). Majority were Christians (81.1% in Oye LGA and
85.4% in Ikole LGA), with Yoruba ethnicity (92.8% in Oye
LGA and 94.8% in Ikole LGA) with household size ≤4
(54.5% in Oye LGA and 64.3% in Ikole LGA) constituting
the majority of respondents in both LGAs (Table 1).
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3.2. Assessment of the Level of Usage of LLITNs among SAC in
Oye and Ikole LGAs. Usage of LLITNs was observed to be
generally high in both Oye and Ikole LGAs and was
estimated at (79.9%) in Oye LGA and (86.0%) in Ikole
LGA, respectively. However, usage of LLITNs was sig-
nificantly higher in Ikole than Oye LGA (p< 0.001)

(Table 2).

3.3. Association of Sociodemographic Characteristics with
Usage of LLITNs among SAC in Oye and Ikole LGAs.
*ere was no significant difference between males and fe-
males with respect to the usage of LLITNs in the two LGAs.
In Oye LGA ethnicity, household size and access to elec-
tricity were observed to have significant association with
LLITN usage (p< 0.001), while in Ikole LGA, mother’s
education, mother’s occupation, ethnicity, household size,
and access to electricity were significantly associated with
LLITN usage (p< 0.001) (Table 3).

3.4. Association of Sociodemographic Characteristics with
Malaria Prevalence among SAC in Oye and Ikole LGAs.
Malaria prevalence in SAC was low in both Oye LGA
(16.98%) and Ikole LGA (16.83%) (Figure 2). Sociodemo-
graphic factors such as mother’s education, mother’s oc-
cupation, household size, and access to electricity were
significantly associated with malaria prevalence in both Oye
and Ikole LGAs except in Ikole LGA where additionally,
gender showed significance association with malaria prev-
alence (Table 4).

3.5. Relationship between LLITN Usage and Malaria Preva-
lence among SAC in Oye and Ikole LGAs. *e association
between LLITN usage andmalaria prevalence among SAC in
the two LGAs is shown in (Table 5). Our results showed that
malaria prevalence was significantly lower among SAC that
used LLITNs in both Oye and Ikole LGA (p< 0.001)

(Table 5).
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Figure 1: Study flowchart.
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4. Discussion

Vector control through LLITNs constitutes one of the
effective control measures in reducing deaths due to
malaria [1]. *is study aimed at assessing the relationship
between the usage of LLITNs and malaria prevalence
among school-age children (SAC) in Oye and Ikole LGAs.
*e findings from this study revealed that the usage of
LLITNs was generally high in both LGAs. *e rate of
LLITN usage observed among SAC in this study is higher
in Oye LGA (79.9%) and Ikole LGA (86.0%) than the
available record in Kenya, Malawi, and other regions
[9, 12–15]. It is, however, lower than the level of usage
(88.8%) found in a study in Ibadan [11]. *is may be
because of the lower age range of most of the respondents

(6–8 years) observed in this study as compared with the
age range of most of the respondents (10–13 years) found
in Ibadan [11]. Studies have shown that higher age in-
creases better reportage [11].

*e significant association between household size and
LLITN usage observed in this study is consistent with
reports from other studies from Ethiopia and Kenya
[16–21] where LLITN usage was reportedly high in less
household’s size than larger household’s size. *is may be
attributed to limited sleeping space in larger households
[16, 22]. On the contrary, no significant association was
found between LLITN usage and household size in Bur-
kina Faso [23].

Furthermore, the significant association between access
to electricity and LLITN usage is consistent with reports
from Ethiopia and Tanzania [24, 25]; however, this con-
tradicts another study from South Ethiopia [21].

With regard to mother’s education, finding from this
study showed that mothers of SACwith secondary education
utilized LLITNs in Ikole LGA more than those with primary
education. *is is consistent with another study from
elsewhere [21]. Study has emphasized the role of maternal
education in LLITN usage and combating malaria preva-
lence generally [21]; however, another study found no as-
sociation [25].

Table 1: Sociodemographic characteristics of respondents.

Variables Oye (%)
N� 657

Ikole (%)
N� 656

Total (%)
N� 1313

Age (years) 9.5± 2.3
6–8 244 (37.1) 246 (37.5) 490 (37.3)
9–11 246 (37.4) 238 (36.3) 484 (36.9)
≥11 167 (25.5) 172 (26.2) 339 (25.8)
Gender
Male 336 (51.1) 351 (53.5) 687 (52.3)
Female 321 (48.9) 305 (46.5) 626 (47.7)
Mother’s education
Primary 102 (15.5) 72 (11.0) 174 (13.3)
Secondary 429 (65.3) 410 (62.5) 839 (63.9)
Tertiary 126 (19.2) 174 (26.5) 300 (22.8)
Mother’s occupation
Farmer 69 (10.5) 29 (4.4) 98 (7.5)
Trader 147 (22.4) 31 (4.7) 178 (13.6)
Self-employed 254 (38.7) 399 (60.8) 653 (49.7)
Civil service 168 (25.6) 197 (30.0) 365 (27.8)
Others 19 (2.9) 0 (0.0) 19 (1.4)
Religion
Christian 533 (81.1) 560 (85.4) 1093 (83.2)
Islam 124 (18.9) 96 (14.6) 220 (16.8)
Ethnicity
Yoruba 610 (92.8) 622 (94.8) 1232 (93.8)
Igbo 37 (5.6) 25 (3.8) 62 (4.7)
Hausa 10 (1.5) 9 (1.4) 19 (1.5)
Household size
≤4 358 (54.5) 422 (64.3) 780 (59.4)
>4 299 (45.5) 234 (35.7) 533 (40.6)
Access to electricity
Yes 475 (72.3) 479 (73.0) 954 (72.7)
No 182 (27.7) 177 (27.0) 359 (27.3)

Table 2: Assessment of the level of usage of LLITNs among
respondents.

Variable Oye (%)
N� 657

Ikole (%)
N� 656

Total (%)
N� 1313

Usage
Yes 525 (79.9) 564 (86.0) 1089 (82.9)
No 132 (20.1) 92 (14.0) 224 (17.1)
p value χ2 � 8.539, (p< 0.001)
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Moreover, LLITN usage was observed to be significantly
high among school-age children whose mothers were self-
employed. *is may be attributed to self-employed mothers
having more time for their children’s care.*is contradicts a
report from another study where children of working
mothers were observed to have an increased likelihood of
LLITN usage [21].

*e finding from this study showed thatmalaria prevalence
in the study locations is higher than 10.6% reported in Tanzania
[26] and 14% from Gambia [27] but, however, comparable
with a prevalence of 17% reported by another author from
Gambia [28]. *e observed prevalence in this study, however,
disagrees with reports from high malaria transmission areas:
Uganda [2], Cote d’Ivoire [29], Rwanda [30], and Kenya [31]

where higher malaria prevalence has been reported. *is may
be attributed to the high transmission settings of these areas.
*e significant association between malaria prevalence and
gender is consistent with the report fromCote d’Ivoire [32] and
Kenya [31] where highmalaria prevalencewas observed among
males than females but disagrees with a report from elsewhere
[26]. *e low malaria prevalence observed among school-age
children >11 years in this study is consistent with an earlier
report from Côte d’Ivoire [32] but disagrees with another
report from Kenya [31].

Also, the significant association between malaria prev-
alence and socioeconomic factors (household size, access to
electricity, mother’s education, and occupation) agrees with
reports from other studies [20, 30, 31].

Table 3: Association of sociodemographic characteristics with usage of LLITNs in Oye and Ikole LGAs.

Variables
Usage

Oye (%) Ikole (%)
Yes n� 525 No n� 132 Total N� 657 Yes n� 564 No n� 92 Total� 656

Age
6–8 199 (30.3) 45 (6.8) 244 (37.1) 212 (32.3) 34 (5.2) 246 (37.5)
9–11 193 (29.4) 53 (8.1) 246 (37.4) 201 (30.6) 37 (5.60 238 (36.3)
>11 133 (20.2) 34 (5.2) 167 (25.4) 151 (23.0) 21 (3.2) 172 (26.2)

χ2 � 0.744, p> 0.001 χ2 � 0.936, p> 0.001
Gender
Male 270 (41.1) 66 (10.0) 336 (51.1) 307 (46.8) 44 (6.7) 351 (53.5)
Female 255 (38.8) 66 (10.0) 321 (48.9) 257 (39.2) 48 (7.3) 305 (46.5)

χ � 0.086, p> 0.001 χ2 �1.388, p> 0.001
Mother’s education
Primary 81 (12.3) 21 (3.2) 102 (15.5) 65 (9.9) 7 (1.1) 72 (11.0)
Secondary 351 (53.4) 78 (11.9) 429 (65.3) 361 (55.0) 49 (7.5) 410 (62.5)
Tertiary 93 (14.2) 33 (5.0) 126 (19.2) 138 (21.1) 36 (5.5) 174 (26.5)

χ2 � 3.909, p> 0.001 χ2 � 8.978, p< 0.001
Mother’s occupation
Farmer 59 (9.0) 10 (1.5) 69 (10.5) 25 (3.8) 4 (0.6) 29 (4.4)
Trader 119 (18.1) 28 (4.3) 147 (22.4) 29 (4.4) 2 (0.3) 31 (4.7)
Self-employed 205 (31.2) 49 (7.5) 254 (38.7) 354 (54) 45 (6.9) 399 (60.8)
Civil service 127 (19.3) 41 (6.2) 168 (25.6) 156 (23.8) 41 (6.3) 197 (30.0)
Others 15 (2.3) 4 (0.6) 19 (2.9) 0 (0.0) 0 (0.0)

χ2 � 3.506‡, p> 0.001 χ2 �11.499‡, p< 0.001
Religion
Christianity 421 (64.1) 112 (17.0) 533 (81.1) 480 (73.2) 80 (12.2) 560 (85.4)
Islam 104 (15.8) 20 (3.0) 124 (18.9) 84 (12.8) 12 (1.9) 96 (14.6)

χ2 �1.495, p> 0.001 χ � 0.217, p> 0.001
Ethnicity
Yoruba 495 (75.3) 115 (17.5) 610 (92.8) 541 (82.5) 81 (12.3) 622 (94.8)
Igbo 29 (4.4) 8 (1.2) 37 (5.6) 19 (2.9) 6 (0.9) 25 (3.8)
Hausa 1 (0.2) 9 (1.4) 10 (1.5) 4 (0.6) 5 (0.8) 9 (1.4)

χ2 � 31.078‡, p<0.001 χ2 �15.456‡, p< 0.001
Household size
≤4 265 (40.3) 93 (14.2) 358 (54.5) 338 (51.5) 84 (12.8) 422 (64.3)
>4 260 (40.0) 39 (5.9) 299 (45.5) 226 (34.5) 8 (1.2) 234 (35.7)

χ2 �16.977, p< 0.001 χ2 � 33.933, p< 0.001
Access to electricity
Yes 360 (54.8) 115 (17.5) 475 (72.3) 393 (60.0) 86 (13.1) 479 (73.0)
No 165 (25.1) 17 (2.6) 182 (27.7) 171 (26.1) 6 (0.9) 177 (27.0)

χ2 �18.122, p< 0.001 χ2 � 22.736, p< 0.001
‡� Fisher’s exact test.
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Figure 2: Malaria prevalence among respondents in Oye and Ikole LGAs.

Table 4: Association of sociodemographic characteristics with malaria prevalence among SAC in Oye and Ikole LGAs.

Variables
Malaria Prevalence

Oye (%) Ikole (%)
Yes n� 223 No n� 434 Total N� 657 Yes n� 221 No n� 435 Total N� 656

Age
6–8 75 (11.4) 169 (25.7) 244 (37.1) 79 (12.0) 167 (25.5) 246 (37.5)
9–11 89 (13.6) 157 (23.9) 246 (37.4) 82 (12.5) 156 (23.8) 238 (36.3)
>11 59 (9.0) 108 (16.4) 167 (25.4) 60 (9.1) 112 (17.1) 172 (26.2)

χ2 �1.810, p> 0.001 χ2 � 0.445, p> 0.001
Gender
Male 124 (18.9) 212(32.3) 336 (51.1) 132 (20.1) 219 (33.4) 351 (53.5)
Female 99 (15.1) 222 (33.8) 321 (48.9) 89 (13.6) 216 (32.9) 305 (46.5)

χ2 � 2.692, p> 0.001 χ2 � 5.187, p< 0.001
Mother’s education
Primary 30 (4.6) 72 (11.0) 102 (15.5) 31 (4.7) 41 (6.3) 72 (11.0)
Secondary 176 (26.8) 253 (38.5) 429 (65.3) 185 (28.2) 225 (34.3) 410 (62.5)
Tertiary 17 (2.6) 109 (16.6) 126 (19.2) 5 (0.8) 169 (25.8) 174 (26.5)

χ2 � 34.036, p< 0.001 χ2 �100.780, p< 0.001
Mother’s occupation
Farmer 19 (2.9) 50 (7.6) 69 (10.5) 6 (0.9) 23 (3.5) 29 (4.4)
Trader 46 (7.0) 101 (15.4) 147 (22.4) 10 (1.5) 21 (3.2) 31 (4.7)
Self-employed 113 (17.2) 141 (21.5) 254 (38.7) 205 (31.3) 194 (29.6) 399 (60.8)
Civil service 39 (5.9) 129 (19.6) 168 (25.6) 0 (0) 197 (30.0) 197 (30.0)
Others 6 (0.9) 13 (2.0) 19 (2.9) 0 (0.0) 0 (0.0) 0 (0.0)

χ2 � 22.993, p< 0.001 χ2 �158.196, p< 0.001
Religion
Christianity 183 (27.9) 350 (53.3) 533 (81.1) 196 (29.9) 364 (55.5) 560 (85.4)
Islam 40 (6.1) 84 (12.8) 124 (18.9) 25 (3.8) 71 (10.8) 96 (14.6)

χ2 � 0.193, p> 0.001 χ2 � 2.944, p> 0.001
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Furthermore, the low malaria prevalence recorded in
Oye and Ikole LGAs in this study may be attributed to the
high usage of LLITNs observed among SAC in the study
locations. *is is consistent with other studies which have
reported the effectiveness of net usage in the reduction of
malaria cases among school-age children [15, 33–35], but
this disagrees with reports from other studies [9, 36].

*is study provides baseline information on the utili-
zation of LLITNs among school-age children in Oye and
Ikole LGAs and the impact of LLITN usage in reducing
malaria infections among the study population.

5. Limitations

*is is a cross-sectional study, which could only evaluate the
association, instead of cause-and-effect relationships. LLITN
usage the previous night was used as the basis to determine
those who used LLITNs, and this might not be generalizable.
*e study was conducted in only two LGAs of Ekiti State,
and therefore, the results may not be generalized to the
country. *e study was only based on interviews, and there
were no observations conducted to validate the reported use
of mosquito nets.

6. Conclusion

*is study showed a significant association between re-
duction in malaria infection and usage of LLITNs among
school-age children in Oye and Ikole LGAs.*is observation
requires continuous educations on the usage of LLITNs in

the study areas to sustain malaria infection control towards
total elimination.
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[25] A. L. Garćıa-Basteiro, C. Schwabe, C. Aragon et al., “Deter-
minants of bed net use in children under five and household
bed net ownership on Bioko Island, Equatorial Guinea,”
Malaria Journal, vol. 10, no. 1, p. 179, 2011.

[26] L. E. Mboera, V. M. Bwana, S. F. Rumisha et al., “Malaria,
anaemia and nutritional status among schoolchildren in re-
lation to ecosystems, livelihoods and health systems in Kilosa
district in central Tanzania,” Biomedical Central Public
Health, vol. 15, no. 1, p. 553, 2015.

[27] E. N. Takem, M. Affara, A. Amambua-Ngwa et al., “Detecting
foci of malaria transmission with school surveys: a pilot study
in the Gambia,” PLoS One, vol. 8, Article ID e67108, 2013.

[28] A. R. Oduro, D. J. Conway, D. Schellenberg et al., “Seroe-
pidemiological and parasitological evaluation of the hetero-
geneity of malaria infection in the Gambia,” Malaria Journal,
vol. 12, no. 1, p. 222, 2013.

[29] S. B. Assi, M. C. Henry, C. Rogier et al., “Inland rice pro-
duction systems and malaria infection and disease in the
forest region of western Cote d’Ivoire,” Malaria Journal,
vol. 12, no. 1, p. 233, 2013.

[30] K. C. Sifft, D. Geus, C. Mukampunga et al., “Asymptomatic
only at first sight: malaria infection among schoolchildren in
highland Rwanda,” Malaria Journal, vol. 15, no. 1, p. 553,
2016.

[31] S. Kepha, B. Nikolay, F. Nuwaha et al., “Plasmodium falci-
parum parasitaemia and clinical malaria among school
children living in a high transmission setting in western
Kenya,” Malaria Journal, vol. 15, no. 1, p. 157, 2016.

[32] C. A. Houngbedji, B. N. Prisca, E. Hürlimann et al., “Dis-
parities of Plasmodium falciparum infection, malaria-related
morbidity and access to malaria prevention and treatment
among school-aged children: a national cross-sectional survey
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