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Abstract

Background Malaria is a significant health challenge in Sierra Leone, particularly affecting pregnant women and
children under five years of age. Despite efforts to reduce malaria cases, its prevalence remains high. The Sierra Leone
National Malaria Elimination Strategic Plan (NMESP) 2021-2025 aims to reduce the malaria burden significantly
through universal access to Insecticide Treated Nets (ITNs).

Objective This study evaluates the knowledge and utilization of ITNs for malaria control in the Moyamba and Bo
districts of Sierra Leone (at the Njala University’s Main Campus in Moyamba District and Towama Location on Bo
Campus in Bo District). It assesses awareness levels, factors associated with ITN use, and the effectiveness of current
campaign strategies.

Methods A cross-sectional survey was conducted from July to September 2023, involving 742 participants from the
Moyamba and Bo districts. Data were collected using a pretested interview guide covering ITN ownership, usage, and
challenges. Descriptive statistics and Pearson’s Chi-squared test were used for data analysis.

Results Of the respondents, 84.8% received training on ITN usage, primarily from health workers (46.1%). Most
participants (94.7%) understood that ITNs provide protection against mosquitoes, and 84.5% believed in their
effectiveness in preventing malaria. Sociodemographic factors like age, sex, education, marital status, and sources of
information were significantly associated with ITN knowledge and utilization. Moreover, health workers'campaigns
and interpersonal networks (community leaders, plus family and friends) play crucial roles in promoting ITN utilization,
while mass media campaigns alone may not suffice. However, 48.2% of the participants found current ITN campaign
strategies effective.

Conclusion While awareness and ownership of [TNs are high in the Moyamba and Bo districts, utilization is hindered
by various factors, including availability and alternative uses. Enhanced campaign strategies and increased ITN
distribution are necessary to improve usage and reduce malaria incidence.
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Background

Malaria is one of the most prevalent diseases facing
Sierra Leone, especially for pregnant women and children
under the age of five [1]. The entire population of Sierra
Leone is at risk of this disease and it is one of the lead-
ing causes of death and illness in Sierra Leone [2]. Even
though Sierra Leone was committed to reducing new
cases of the disease by 40% by the year 2020 [2], the prev-
alence is still high in the country [3]. It is estimated that
about 2.2 million outpatient visits are caused by malaria
every year, of which about one million patients are under
five years old. Pregnant women and children under five
years old make up 4.4% and 17.7% of the total population,
respectively, and are the most vulnerable groups. Plasmo-
dium falciparum is the predominant cause of malaria in
Sierra Leone accounting for more than 90% of all malaria
infections [4].

According to global estimates of the World Health
Organization (WHO) in 2022, the global tally of malaria
cases reached 249 million well above the estimated num-
ber of cases before the COVID-19 pandemic and an
increase of five million over 2021 [5]. The WHO provides
current guidance on vector control, including the use of
Long Lasting Insecticidal Treated Nets (LLINs) [6]. Long-
Lasting Insecticidal Treated Nets are a core prevention
tool used widely by people at risk of malaria. Part of pillar
1 of the Global Technical Strategy for Malaria 2016—2030
(GTS) is to ensure universal coverage for all people at
risk of malaria using effective vector control with either
LLINSs or the other core prevention tool, indoor residual
spraying (IRS) [6].

The Sierra Leone National Malaria Elimination Stra-
tegic Plan (NMESP) 2021-2025 goal is to contribute
significantly to the improvement of the well-being of
the population by reducing the malaria burden [7]. The
prevention interventions include the mass distribution
of Insecticide Treated Nets (ITNs) and continuous dis-
tribution systems. Continuous distribution systems via
routine health services maintain high coverage between
campaigns as highlighted by Koenker et al. [8]. High
population coverage of mosquito nets and effective treat-
ment programs may reduce the mortality and morbidity
of malaria and other mosquito-borne diseases by up to
50% in areas of intense perennial malaria transmission
[9]. The use of insecticide-treated nets in areas of high
malaria endemicity has resulted in a 50% reduction in
new cases of uncomplicated malaria, compared to set-
tings that did not use nets [10]. This has led to a mass
distribution of Insecticide Treated Nets (ITNs) in Sierra
Leone and more than half (60%) of households in Sierra
Leone now own at least one ITN [11]. In Sierra Leone,
ITNs are distributed through both public and private sec-
tors. Public sector primarily targets vulnerable groups
like pregnant women and children under five, with free
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or subsidized ITNs provided through antenatal clin-
ics and child health programs. They provide continuous
distribution systems via routine health services main-
tain high coverage between campaigns, as highlighted by
Koenker et al. [8]. The private sector enhances accessibil-
ity through pharmacies, drug stores, and retail outlets,
while NGOs, funded by international donors, collaborate
with private manufacturers for subsidized or free ITNs
[12]. Social marketing organizations like Population Ser-
vice International (PSI) use targeted strategies to distrib-
ute ITNs at reduced prices, and corporate partnerships
and microfinance loans further support ITN distribution
and affordability, complementing public health efforts for
broader and sustained coverage [13].

The latest Demographic Health Survey (DHS) results
from Sierra Leone provide an overall picture of malaria
prevalence and key coverage indicators such as the own-
ership and use of Long-Lasting Insecticidal Nets (LLINs).
According to the 2019 Sierra Leone Malaria Indicator
Survey (MIS), 69% of households have at least one mos-
quito net, while 68% have at least one ITN. This implies
that almost all mosquito nets owned by households in
Sierra Leone are ITNs (12). Also, 47% of the de facto
household population had access to an ITN, and 51% of
the population slept under an ITN the night before the
survey. A comparison of these two population-level indi-
cators shows that there is only a slight difference between
ITN access and use [1].

Numerous studies have been conducted, providing
valuable insights into the factors influencing ITN uti-
lization and its impact on malaria control. Previous
studies in several African countries identified factors
such as small household size (equal to or less than four
members), education (more educated people), urban
residence, improved housing, wealthier households, and
proximity to retail stores as predictors of ITN utiliza-
tion [14, 15]. Also, another study by Ameyaw [16] and
Olapeju et al. [15]. demonstrated that access to ITNs is a
major driver of ITN use, followed by individual-level fac-
tors like age and gender. Additionally, a systematic review
by Eisele et al. [17]. and Lengeler [10] showed that ITNs
significantly reduces Plasmodium falciparum prevalence
among children under 5 years old by 13% and also reduce
post-neonatal (1-59 months) all-cause mortality by 18%
in areas of stable malaria transmission in Africa. More-
over, subsidy programs have been implemented to make
ITNs affordable for low-income households. Previous
studies have demonstrated that even small incentives can
significantly increase the uptake of health services. For
instance, Banerjee et al. [18] found that modest incen-
tives greatly improved immunization rates in resource-
poor settings, proving to be more cost-effective than
merely increasing the availability of services. This con-
cept applies similarly to the use of insecticide-treated
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nets (ITNs), where incentives could potentially boost
their utilization by providing additional motivation for
individuals to adopt and consistently use ITNs.

The Southern Region of Sierra Leone comprising the
Moyamba and Bo districts, has been a focal point for
numerous health interventions due to its high malaria
burden. The proximity of Njala University provides a
unique setting for this study, as the university communi-
ties and its surrounding areas are likely to have varying
degrees of exposure to health education initiatives and
resources. This study focuses on the effectiveness of ITN
campaign strategies among people living near the Njala
University campuses in the Southern Region of Sierra
Leone, specifically the Mokonde community, Njala Cam-
pus and the Towama community, Bo Campus. The pri-
mary goal is to evaluate the knowledge and utilization of
ITNs among these communities. This includes assessing
the awareness levels regarding ITNs, identifying factors
that influence their use, and examining the current cam-
paign strategies used to educate and sensitize the popula-
tion about ITN benefits.

Methodology

Study area

The study was carried out in the southern province of
Sierra Leone, a case study of Njala University-Main Cam-
pus in Moyamba District and Towama Location on Bo
Campus in Bo District.

Njala University - The Main Campus (Mokonde) - Moyamba
District

Njala University-Main Campus is located in the Mokonde
community, in Moyamba District, and is one of the six-
teen districts of Sierra Leone, lying within the Southern
Province. This predominantly rural district relies heav-
ily on agriculture and experiences a humid tropical cli-
mate with distinct wet and dry seasons, contributing to
the high prevalence of malaria. The Main Campus is a
key educational and research hub, attracting students,
faculty, and staff nationwide. This academic institution
creates a unique blend of rural and semi-urban charac-
teristics in the surrounding community, with varying
access to health information and resources. The campus
hosts a health center open 24/7, providing continuous
service. Most communities are within 3 to 4 km of these
facilities due to a well-maintained road network, though
some suburban villages face longer travel distances and
potential accessibility issues.

Njala University - Bo Campus, Towama Location - Bo
District

The Towama Location of Njala University Campus is
situated in Bo District, part of the Southern Province.
Bo District is the most populous district, and is more
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urbanized than Moyamba, with better access to health-
care facilities and educational institutions. The Towama
Campus, situated on the outskirts of Bo Town, shares
the diverse socio-economic landscape of the district.
The campus community includes students, faculty, staff,
and a significant number of local residents. This urban
and semi-urban mix contrasts with Moyamba District,
enabling a comparative analysis of ITN campaign effec-
tiveness in different settings. Bo and Moyamba Districts
are major economic areas in the region, collectively com-
prising over 60% of the regional population (Bo: 39.9%,
Moyamba: 22.1%).

The Bo campus and its surrounding areas are served by
several health centers and posts open 24/7 and also have
access to a district and referral hospital. Most communi-
ties are within 3 to 4 km of these facilities, but some sub-
urban villages may experience longer travel distances and
potential accessibility issues.

Study design

The study employs quantitative research methods. We
used a cross-sectional survey design to collect data
from a representative sample of households in Njala —
Mokonde and Towama Sierra Leone between July to Sep-
tember 2023. A pretested interview guide was initially
used to explore responses on pre-identified themes such
as; sources of ITNs, reasons for not using ITNs, and the
situation or conditions under which the ITNs were dis-
tributed. The survey consisted of closed-ended questions
that covered topics such as knowledge about malaria pre-
vention, ITN ownership, usage, and challenges with the
use of ITNs. The questionnaire used in this study was
developed for this study.

Sample size

We used a simple random sampling technique to sample
42 participants, with equal numbers from both locations
(371 from each campus). The study participants were
individuals ranging from adolescents to adults (within
the age group of 15 and above). The sociodemographic
data collected from the participants were; age, sex, level
of education, marital status, and time that the participant
reclined to sleep.

Data management and statistical analysis

The survey data were analyzed using descriptive statis-
tics such as frequencies, and percentages, to determine
the socio-demographic characteristics of the respon-
dents using Microsoft Excel 2019 software. For univariate
analysis, frequencies and proportions were calculated for
household ownership and utilization of I'TNs and cross-
tabulated with the background demographic character-
istics of the households. Pearson’s Chi-squared test was



Williams et al. BMC Public Health (2025) 25:532

used to determine the association with a P-value of <0.05
accepted as significant.

Ethical considerations

The study made use of exclusive primary data that was
collected from the residents of Njala University cam-
puses. Before the data were collected, we informed
the participants about the nature and purpose of the
research. Written informed consent was signed by all
participants and by parents or guardians for participants
under 18 years of age before conducting the interview.
An ethical clearance was provided by the Directorate of
Research and Development of Njala University.

Result

The study assessed the knowledge and usage of insec-
ticide-treated nets in the Southern provinces of Sierra
Leone. The study surveyed 742 respondents with 371
respondents from each district.

Socio-demographic characteristics of the respondents

In our study, we delve into the socio-demographic pro-
files of the respondents, shedding light on key aspects
that shape their perspectives. Table 1 presents a com-
prehensive overview of these characteristics. Notably,
nearly half (45.4%) of the participants fell within the
21-30 age years age bracket, followed closely by the
31-40 age group (26.8%). A smaller proportion (14.0%)
comprised individuals aged 20 or younger, while those
above 40 years constituted the smallest segment (13.7%).
Furthermore, our findings reveal a gender distribution,
with female respondents (52.6%) outnumbering their
male counterparts (47.4%). The study revealed that the

Table 1 Sociodemographic characteristics (N=742)

Labels Variable Frequency Percent
Districts Bo 371 50.0
Moyamba 371 50.0
Age 20 or less 104 14.0
21-30 337 454
31-40 199 268
41 or more 102 13.7
Sex Male 352 474
Female 390 526
Education level No education 145 19.5
Primary 44 59
Secondary 136 18.3
Tertiary 417 56.2
Marital status Never in union 410 553
Married/cohabiting 278 375
Previously married 54 7.3
Time to bed 8-9:00 pm 343 46.2
10-11:00 pm 138 186
12:00 am and later 261 352

Page 4 of 12

majority of respondents have tertiary education (56.2%),
followed by secondary education (18.3%) and primary
education (5.9%). Additionally, 19.5% of the respon-
dents are either illiterate or have not had formal educa-
tion. Most respondents (55.3%) are single, while 37.5%
are married or cohabiting. Additionally, 7.3% of the study
population have previously been married, including
divorcees and widows. The study revealed that at least
most (46.2%) of the respondents do go to bed early (8:00
pm to 9:00 pm) 18.6% go to bed at around 10:00 to 11:00
pm, and 32.5% around 12:00am and or later.

Knowledge assessment and effective use of ITNs among
respondents

In our investigation, we delve into the understanding and
practical utilization of ITNs among our study cohort.
Table 2 provides a succinct overview of these critical
aspects. Remarkably, a substantial proportion (84.8%) of
the study population has undergone training in the cor-
rect usage of ITNs. Health workers are the primary edu-
cators, accounting for 46.1% of the training, with mass
media outlets such as radio, television, and social plat-
forms like Facebook contributing 27.9%. Additionally,
6.1% gained knowledge through family and friends, while
4.7% were informed by community leaders. The remain-
ing 15.2% who have not been trained on ITN usage did
not identify any particular sources of information.

The vast majority (94.7%) of participants are aware that
ITNs serve as a protection against mosquitoes. Addition-
ally, 84.5% confirm the effectiveness of ITNs in reducing
the spread of malaria. The research also observed that
46.6% consider the threat of malaria as the primary moti-
vator for ITN usage, with the accessibility and expense of
ITNs (29.8%), and the comfort provided by ITNs (13.7%)
following suit. A small portion (9.8%) were uncertain
about the reasons influencing ITN usage. Beyond their
intended purpose, ITNs are repurposed by 59.6% of
respondents as cleaning tools, 18.3% as fencing for gar-
dens and poultry enclosures, 8.6% are sold, 6.6% are used
for fishing, 2.3% as makeshift goalposts, and some even
use them to cover mattresses. Despite the varied appli-
cations of ITNs, 56.1% have encountered difficulties in
obtaining them, and a significant proportion (96.4%)
believe that the government or other entities should
increase the distribution of ITN.

Factors that influence ITN utilization

In our rigorous examination, we delve into associated fac-
tors of ITN utilization. Table 3 unveils the chi-square (X?)
values and corresponding p-values associated with these
factors. Notably, the chi-square statistics reveal no signif-
icant association between the two geographical locations
(X* = 2.999, p=0.084). However, age emerges as a highly
significant predictor (X* = 32.458, p<0.001), with older
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Table 2 Knowledge assessment and effective uses of [TNs
Labels Variable Frequency Percent
Have you ever received training on ITN usage Yes 629 84.8
No 13 15.2
Source of information Community leaders 35 4.7
Family and friends 45 6.1
Health workers 342 46.1
Mass media 207 279
None 113 15.2
How [TNs work Protective barrier 703 94.7
Don't know 39 53
Are ITNs effective in preventing malaria transmission Yes 627 84.5
No 115 155
Challenges that influence ITN use Availability and cost 221 29.8
Comfort 102 13.7
Malaria risk 346 46.6
Not sure 73 9.8
What other uses do you use ITNs for? Washing sponges 368 596
Fence for garden and chicken coop 136 183
Sell 64 8.6
Fishing 49 6.6
Use as a goal net 17 23
Used to wrap mattress 7 09
Nothing else 101 13.6
Challenges in acquiring ITNs Yes 416 56.1
No 326 439
The government or other organizations should provide more ITNs Yes 712 96
No 30 4

(n=742)

individuals demonstrating a greater propensity for ITN
usage. Remarkably, in our sample, 13.7% of respondents
aged over 40 years consistently use mosquito nets.

Also, women are much more likely to use ITNs than
men (X* = 16.650, p <0.001). Surprisingly while education
is statistically significant those with or undertaking ter-
tiary education were less likely to use ITN (X* = 15.077,
p=0.002). Marital status is a significant factor with mar-
ried couples more likely to use a net than never married,
while the divorced and widowed are 100% net users (X* =
13.904, p=0.001). Going to bed early was associated with
higher use of ITN (X* = 27.267, p<0.001).

Finally, understanding how ITNs work, is significantly
associated with ITN use (X* = 173.475, p<0.001). Also,
challenges influencing ITN use, such as malaria risk,
availability and cost, and comfort, show significant asso-
ciations with ITN utilization (X* = 141.62, p <0.001).

Factors that influence the utilization of insecticide treated
nets by the community

In our comprehensive analysis, we delve into the intri-
cate relationship between knowledge sources and the
adoption of ITNs. As revealed in Table 4, various chan-
nels play a pivotal role in promoting ITN usage. The
study findings indicate that ITN campaigns led by health

workers, coupled with support from community lead-
ers, family, and friends, significantly promote ITN usage.
Notably, the impact of health workers’ campaigns is
greater than the combined influence of community lead-
ers and social connections. The ITN campaigns con-
ducted by health workers were structured and systematic,
involving direct community engagement and education.
Health workers visited households, provided detailed
information about the importance and correct usage of
ITNs, and distributed nets directly to the population.
These campaigns also included follow-up visits to ensure
proper usage and address any concerns. The success of
these campaigns can be attributed to the health work-
ers’ professional training, which equipped them with the
skills to effectively communicate health messages and
build trust within the community. Their ability to main-
tain confidentiality and leverage their prior interactions
with the population further enhanced the credibility and
acceptance of the campaigns, leading to a higher impact
compared to efforts led by community leaders and social
connections.

Interestingly, contrary to common assumptions, mass
media campaigns do not significantly affect ITN utiliza-
tion. Despite approximately half of the population of the
country having access to social media, television, and
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Table 3 Chi-square analysis to determine factors associated with ITN utilization
Label Variable Do you use ITN (n=742) X2 p-value
Frequency %
Location Bo 336 453 2.99 0.084
Moyamba 321 433
Age categories <20 78 10.5 32458 <0.001
20_30 302 40.7
31_40 175 236
>40 102 137
Sex Female 363 489 16.65 <0.001
Male 294 39.6
Education llliterate 135 182 15.077 0.002
Primary 44 59
Secondary 124 16.7
Tertiary 354 47.7
Marital status Never in union 349 47.0 13.904 0.001
Married 244 329
Previously married 54 73
Time to bed 8-9:00 pm 309 416 27.267 <0.001
10-11:00 pm 105 14.2
12:00 am and later 243 327
Knowledge about ITN No 59 8.0 173475 <0.001
Yes 598 80.6
Source of information Community leaders 34 4.6 45.263 <0.001
Family & friends 45 6.1
Health & workers 343 46.2
Mass media 203 274
None 32 43
How [TNs works don't know 3 04 265.289 <0.001
physical barrier 654 88.1
Challenges in using ITNs availability and cost 210 283 141.62 <0.001
Comfort 92 124
malaria risk 321 433
not sure/don’t know 34 4.6
Table 4 Chi-Square analysis to determine the effect of source knowledge on ITN utilization
Source of information ITN use Observed Expected P-Value Meaning
Mass Media Never 42 352 0448884 NOT significant
Sometimes 62 65.3
Always 103 106.6
Health Workers Never 22 58.1 0.000001 Extremely significant
Sometimes 119 107.9
Always 201 176.1
Community Leaders, Family & Friends Never 4 135 0.01584 significant at p<0.05
Sometimes 27 252
Always 49 41.2

radio, these channels do not substantially impact ITN
campaign effectiveness. Perhaps other factors, such as
direct interpersonal communication and trust in health
workers, play a more critical role in encouraging ITN use.

Factors associated with knowledge about insecticide
treated nets

In this rigorous investigation, we delve into the intricate
interplay between various factors and the awareness of
ITNs. Table 5 meticulously outlines the results of the
Pearson chi-square test. The chi-square test indicates a
significant correlation between knowledge of ITNs and
variables such as age, sex, educational status, marital
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Table 5 Chi-Square analysis to determine factors associated with knowledge about ITNs

Labels Variables Knowledge about how ITN x2 p-value

works
Yes (n) %

Age range 20 or less yrs. 67 9.0 40.0 <0.005
21-30yrs,, 297 40.0
31-40 yrs. 172 232
>40 yrs. 93 125

Sex level Male 277 373 19.2 <0.005
Female 352 474

Education status No education 120 16.2 8.7 0.034
Primary 44 59
Secondary 113 15.2
Tertiary 352 474

Marital status Never in union 342 46.1 10.5 0.005
Married 233 314
Previously married 54 7.3

How does ITN work Protective barrier 619 834 1115 <0.005
Don't know 10 13

Are [TNs effective in preventing malaria transmission Yes 543 73.2 10.5 0.001
No 86 116

Challenges in using ITNs Availability and cost 194 26.1 514 <0.005
Comfort 89 12.0
Malaria risk 305 41.1
Not sure 41 55

status, source of information about ITNs, understand-
ing of ITN functionality, perceived effectiveness of ITNs
in malaria prevention, and factors for ITN usage, all with
Pearson chi-square p-values less than 0.005. Conversely,
the challenges in obtaining ITNs do not seem to be linked
to the level of knowledge about ITNs.

Furthermore, younger people (20 years or less, and
21-30 years) have higher knowledge levels about ITNs
compared to older age groups (31-40 years, >40 years),
(X2=40.0, p<0.05). There is a significant difference in
knowledge about ITNs between males and females, with
females (352) having more knowledge than males (277),
(X* = 19.2, p<0.05). The survey revealed a significant
association between education status and knowledge
about ITNs. Participants with tertiary education demon-
strated the highest levels of knowledge (n =352), followed
by those with secondary, primary, and no education (X?
= 8.7, p<0.034). This finding suggests an association but
does not imply causation.

Marital status is significantly associated with ITN
knowledge, with individuals who have never been in a
union (342) having the highest knowledge, followed by
married and previously married individuals, (X* = 10.5,
p<0.05).

Marital status is significantly associated with ITN
knowledge, with individuals who have never been in a
union (342) having the highest knowledge, followed by
married and previously married individuals, (X* = 10.5,
p<0.05).

Understanding how ITNs work is significantly associ-
ated with knowledge about them, with most respondents
who know ITNs work as a protective barrier (619) hav-
ing higher knowledge (X* = 111.5, p<0.05). Belief in
the effectiveness of ITNs is significantly associated with
knowledge, with the majority of knowledgeable respon-
dents (543) believing ITNs are effective, with a Chi-
Square value of 10.5 and p-value 0.001. Finally, challenges
influencing ITN use, such as availability and cost (194),
comfort (89), and perceived malaria risk (305), are sig-
nificantly associated with knowledge about ITNs, with a
Chi-Square value of 51.4 and p-value <0.05.

Assessing the opinion of the participants about the success
of ITN campaign strategies

From Table 6, the research utilized binary questions to
evaluate the success of the strategies implemented by
non-governmental organizations and the Sierra Leone
government in encouraging the use of ITNs. The findings
indicated that 61.1% of participants are open to joining
future ITN initiatives. Furthermore, 67.0% acknowledged
that their understanding of ITNs was enhanced by past
campaigns, although 51.3% reported no increase in ITN
availability following these campaigns. 57.7% of the par-
ticipants verified an increase in ITN utilization due to
previous efforts, yet a mere 7.0% have been receiving
incentives for their ITN usage. Also, 54.0% of those sur-
veyed think that incentives could boost ITN adoption.
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Table 6 Assessing the campaign strategies for promoting TN

use (n=742)

Questions Yes No
(%) (%)

Can you participate in [TN campaign usage? 61.1 389

Previous ITN campaigns increase your knowledge about ~ 67.0  33.0
[TNs

Does the previous ITN campaign increase ITN supply? 487 513

Previous ITN campaigns increase [TN use 577 423
Received any incentives for using ITNs 70 930
Can incentives promote the use of [TNs? 540 460
current strategies for the ITN campaign are effective? 482 518

Lastly, only 48.2% confirmed that these past and current
strategies are effective in I'TN promotion.

Discussion

Malaria is an endemic disease and the efforts by WHO
and NMCP have reduced the incidence by support-
ing the provision/implementation of quality malaria-
preventative interventions, through universal access to
ITNs through a mass campaign [7]. The first mass dis-
tribution of ITNs in Sierra Leone took place in 2006 in
Bo and Pujehun districts [19]. Mass distribution of ITNs
has subsequently been conducted ever since. These mass
campaigns, together with other distribution channels,
have helped increase the ownership of ITN in Sierra
Leone. The success of ITN campaigns in Sierra Leone can
be attributed to thorough planning, strong community
engagement, effective distribution strategies, and con-
tinuous monitoring and education efforts. Despite fac-
ing logistical and resistance challenges, the introduction
of advanced ITNs like PBO and dual insecticide nets,
coupled with robust community involvement, helped
ensure the campaigns’ overall success in reducing malaria
incidence.

The distribution of dual active ingredient (AI) LLINs in
Sierra Leone primarily includes I'TNs impregnated with
a pyrethroid and the synergist piperonyl-butoxide (PBO)
and Permethrin [20, 21]. Piperonyl-butoxide acts as a
synergist, enhancing the efficacy of permethrin by inhib-
iting the detoxification enzymes in mosquitoes that con-
fer resistance to pyrethroids [22, 23]. This combination
has been particularly effective in areas where resistance
to traditional insecticides has been observed [24, 25]. The
selection of the type of LLINs used is informed by ento-
mological monitoring data, which guides where and how
these nets are deployed to combat resistance [20, 24]. In
terms of distribution, these advanced LLINs are primar-
ily distributed in regions where insecticide resistance
has been documented, ensuring that the most affected
areas receive the most effective intervention [25, 26]. The
dual active ingredients and PBO-treated LLINs are also
integrated into both mass distribution campaigns and
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continuous distribution channels, such as antenatal clin-
ics and immunization centers, to ensure widespread cov-
erage [26, 27]. This strategic approach allows for ongoing
protection against malaria, particularly in high-risk and
resistant areas, while maintaining the flexibility to adapt
to emerging resistance trends across the country.

Knowledge/awareness of insecticide treated nets (ITNs)
This study shows a high level of awareness of ITNs as a
malaria preventive tool by the study population. This
study revealed a high level of knowledge about how ITN
works which is in agreement with Nyavor et al. [28], who
reported a high level (98.7%) of awareness in Ghana, and
Animut et al. [29] with a 91.1% awareness of ITN in Ethi-
opia. Also, a series of surveys conducted in 2000, 2004,
and 2006 in Nigeria, Senegal, Uganda, and Zambia indi-
cated that awareness of ITNs was nearly universal in all
of the countries except Nigeria. Uganda had 23%, Zambia
had 51%, Senegal had 70% and Nigeria had 7% who have
heard of insecticide-treated nets [30]. The methodolo-
gies used in the studies conducted by Baume and Marin
[30] might have varied across countries. Differences in
sampling techniques, data collection methods, and time-
frames can significantly influence the results. The preva-
lence and intensity of malaria transmission differ among
these countries, which can influence public awareness
and prioritization of malaria prevention measures.
Countries with higher malaria burdens might have more
extensive public health campaigns focused on ITN usage.

In the study, nearly all of the respondents who use ITN
consider it effective as they believe it prevents mosquito
bites. The high level of awareness of ITNs in this study is
attributed to the intensification of health education and
ITN campaigns by health workers through mass media.
A similar study in a rural community in Southern Nige-
ria identified radio/Television and hospitals as the main
sources of information about ITN use for malaria preven-
tion which aligns with the findings of this present study
[31].

Associated factors that influenced ITN use

The study conducted in the Njala University campuses
of Moyamba and Bo districts of Sierra Leone aimed to
identify factors influencing the utilization of long-lasting
insecticidal nets (ITNs). Interestingly, the findings indi-
cate that geographic location within these districts does
not significantly impact I'TN usage. This suggests that
other factors, rather than the specific geographic loca-
tion, play a more crucial role in determining whether
individuals use I'TNs in these areas.

Age emerges as a strong determinant of ITN utilization.
The study finds a highly significant association between
age and ITN usage. Specifically, individuals aged 20-30
years are more likely to use ITNs compared to other
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age groups. This age group may have higher awareness
or better access to ITNs, possibly due to greater health
awareness or economic stability. This finding is consistent
with Scott et al. [32] and [33], . In many malaria-endemic
countries, studies have consistently shown that mothers
with children under five are the most likely to use ITNs/
ITNs compared to other age groups. This is largely due to
targeted distribution efforts and educational campaigns
focusing on the protection of young children who are
highly vulnerable to malaria. According to Baume and
Marin [30], campaigns often distribute ITNs through
antenatal care visits and child health clinics, ensuring
that pregnant women and mothers with young children
receive and use the nets. Additionally, Eisele et al. [34]
found that ITN use among children under five increased
significantly in sub-Saharan Africa, highlighting the
emphasis on protecting this age group due to their higher
risk of severe malaria and mortality.

Gender also shows a significant association with ITN
utilization, with females more likely to use ITNs than
males. This could be attributed to the role of women
in family health care and child protection, motivating
higher ITN usage. A study conducted in Nigeria found
that females were more likely to use ITNs compared to
males [35]. Literacy, particularly tertiary education, sig-
nificantly influences ITN use. Individuals with higher
education levels are more likely to use ITNs. Educated
individuals may have a better understanding and aware-
ness of the benefits of ITNs in preventing malaria. A
study conducted in Ethiopia found that higher education
status was an independent predictor of ITN utilization
among pregnant women [36]. Improving women’s under-
standing of ITNs through education can enhance their
use. However, this finding is inconsistent with research
conducted by [37] that identified that less educated
respondents were five times more likely to use ITN (95%
CI=1.24-21.28).

Marital status is another significant factor, showing
an association with ITN use. Married individuals might
be more inclined to use ITNs, possibly due to a greater
responsibility towards family health. A study conducted
in Guinea found that marital status was associated with
ITN use. Married individuals had higher odds of using
ITNs [33]. The time participants go to bed significantly
impacts ITN utilization. Those who go to bed earlier may
be more diligent in using ITNs, possibly due to routine
and the desire to prevent mosquito bites during peak
mosquito activity times.

ITN campaigns conducted by health workers sig-
nificantly influence ITN utilization. Their professional
approach, confidentiality, and prior interactions with
the population contribute to the acceptance of ITNs.
A study by Obol et al. [38], found that health worker-
led campaigns were effective in promoting ITN use in
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Uganda. This difference could be attributed to the profes-
sional demeanor of health workers, their ability to main-
tain confidentiality, and their prior interactions with the
population. The combined factor of community leaders,
family, and friends also plays a role in encouraging ITN
usage. The lack of impact from mass media campaigns
on ITN use could be due to various factors, such as the
quality of messaging, audience segmentation, or the
need for more personalized approaches. This result is
also contrary to Ankomah et al. [39] who revealed that
pregnant women who listened to mass media campaigns
were more likely to adopt strategies to protect themselves
from malaria.

Mass campaigns primarily target vulnerable groups,
providing free or subsidized ITNs through antenatal
clinics and child health programs. Continuous distribu-
tion via routine health services maintains high cover-
age between campaigns [8]. The private sector enhances
accessibility through pharmacies, drug stores, and retail
outlets, while NGOs, funded by international donors,
collaborate with private manufacturers to distribute
subsidized or free ITNs [12]. The study identified fac-
tors such as perceived malaria risk, availability, cost, and
comfort as significantly associated with ITN utilization
(p<0.01), consistent with Theuri et al. [40], which found
that perceived malaria risk and prevention, socioeco-
nomic status, accessibility, cost, and individual beliefs
were identified as critical determinants of ITN owner-
ship and utilization. Interestingly, challenges in acquiring
ITNs do not show a significant association with ITN uti-
lization (p >0.05). This suggests that once individuals are
aware of and value ITNs, they are likely to find ways to
obtain them despite potential obstacles.

Factors that influenced ITN knowledge

The knowledge of ITNs is influenced by a complex inter-
play of demographic, socio-economic, and practical fac-
tors. The study revealed that demographic factors such
as age and sex, along with socio-economic variables like
educational status and marital status, play a significant
role in shaping one’s awareness of ITNs. Moreover, the
source of information from which individuals learn about
ITNs, their comprehension of ITN functions, and their
personal beliefs about the efficacy of ITNs in malaria
prevention are intricately linked to their awareness and
understanding of ITNS.

Younger age groups (20 or less, 21-30 years) demon-
strated significantly higher knowledge about I'TNs com-
pared to older age groups (31-40 years, >40 years). This
finding aligns with previous research indicating that
younger populations are more likely to be targeted by
educational campaigns and are more receptive to new
information technologies [41].
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A significant gender difference was observed, with
females (352) showing greater knowledge about ITNs
compared to males (277). This disparity may be due to
women often being the primary caregivers and thus more
engaged in health-related information [42]. Educational
status significantly influences ITN knowledge. Also, par-
ticipants who have never been in a marriage (single) pos-
sessed the highest knowledge about ITNs, followed by
married and previously married individuals. This may
reflect the independent decision-making and engage-
ment in health-seeking behaviors typically associated
with single individuals [43].

Respondents with tertiary education exhibited the
highest knowledge levels (352), followed by those with
secondary, primary, and no education. This supports
findings by Jones et al. [44]. , that higher education lev-
els correlate with better health literacy and information
retention. The source of information is crucial, with
health workers, mass media, family and friends (45), and
community leaders being significant influencers. These
findings resonate with communication theories empha-
sizing the role of trusted sources in health information
dissemination [45-47].

Understanding how ITNs work (as a protective bar-
rier) significantly enhances knowledge that supports the
health belief model which assumes that understanding
health measures can increase engagement [48]. Also,
the individual perspective about I'TN effectiveness is sig-
nificantly linked to knowledge, which is consistent with
studies that indicate perceived benefits strongly predict
health behavior adoption [49].

Finally, perceived malaria risk, comfort, availability,
and cost are significantly associated with ITN knowl-
edge. This reinforces the notion that practical concerns
and perceived vulnerability influence health intervention
uptake [50]. Conversely, no significant association was
found between challenges in obtaining ITNs and knowl-
edge about them, indicated by a chi-square value of 3.0
and p-value of 0.086. This suggests that knowledge lev-
els may be resilient to access barriers, emphasizing the
importance of information dissemination regardless of
physical access [51].

Campaign strategies

The results of the study provide a nuanced understand-
ing (complex and interesting) of the effective strate-
gies implemented by non-governmental organizations
(NGOs) and the Sierra Leone government to promote
the use of ITNs for malaria control.

The fact that 67.0% of participants reported an
enhanced understanding of ITNs due to past campaigns
highlights the effectiveness of educational efforts. Aware-
ness and knowledge are crucial components of pub-
lic health interventions, as they lay the groundwork for
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behavioral change [52]. Enhanced understanding likely
contributes to informed decision-making regarding ITN
use, which is essential for sustained malaria prevention.

Despite increased knowledge, 51.3% of respondents
reported no increase in ITN availability. This discon-
nect suggests that while educational campaigns have
been successful, they are not sufficiently supported by
the distribution logistics necessary to ensure widespread
ITN availability. Studies have shown that the effective-
ness of ITNs in malaria prevention is contingent not only
on awareness but also on accessibility and proper usage
[30]. Therefore, improving the supply chain and distri-
bution mechanisms must be a priority for future initia-
tives. Also, the finding that 57.7% of participants noticed
an increase in ITN utilization due to previous efforts is
encouraging. It demonstrates that when ITNs are avail-
able, educational campaigns can effectively drive their
use. However, the disparity between increased utilization
and the reported availability issues underscores the need
for a more integrated approach that combines education
with improved distribution strategies.

The fact that only 7.0% of participants have received
incentives for ITN usage is a critical insight. Introduc-
ing incentives, such as subsidies, rewards, or conditional
cash transfers, could significantly enhance the impact of
ITN distribution programs. Incentives have been shown
to enhance participation in public health programs by
providing tangible benefits that encourage desired behav-
iors [18]. For example, Banerjee et al. [18] demonstrated
that small incentives had a large positive impact on the
uptake of immunization services in resource-poor areas
and were more cost-effective than purely improving the
supply of services. This finding suggests that the low per-
centage of incentive recipients might be a missed oppor-
tunity to increase ITN usage in the study area. It found
that small incentives had a large positive impact on the
uptake of immunization services in resource-poor areas
and were more cost-effective than purely improving the
supply of services. Also, the survey indicates that 54.0%
of respondents believe incentives could boost I'TN adop-
tion, suggesting a potentially effective strategy to increase
utilization rates.

Finally, only 48.2% of respondents affirmed the effec-
tiveness of past and current strategies in promoting
ITNs. This modest level of confidence signals the need
for a reassessment of current approaches. While educa-
tional campaigns have had some success, their impact is
limited without concurrent improvements in ITN avail-
ability and utilization incentives. However, 61.1% of
participants expressed willingness to join future ITN ini-
tiatives, indicating a generally positive attitude towards
ITNs and providing a solid foundation for future cam-
paigns [30, 53].
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Conclusion

The study conducted in Sierra Leone aimed to evalu-
ate the knowledge and utilization of ITNs as a preven-
tive measure against malaria. The research highlighted
that awareness of ITNs is significantly high, with health
workers and mass media being the primary sources
of information. Despite the high awareness, there are
considerable challenges in the availability and distribu-
tion of ITNs. Although 57.7% of participants reported
increased ITN usage due to educational campaigns, only
7.0% received incentives for their use, and 54.0% believed
that incentives could boost adoption rates. The study
also identified key factors influencing ITN knowledge,
including age, sex, educational status, marital status, and
sources of information. It was found that a significant
portion of the population has not received formal train-
ing on ITN usage, and there is a noticeable gap between
increased awareness and the actual availability of ITNs.
This suggests a need for improved distribution logistics
and potentially the introduction of incentives to enhance
ITN usage further.

The research underscores the importance of targeted
public health strategies and educational campaigns in
improving ITN awareness and usage in Sierra Leone.
Despite the successes of previous initiatives, signifi-
cant gaps remain, particularly in ITN availability and
the provision of incentives for usage. Future programs
should adopt a more holistic approach that integrates
education with improved distribution mechanisms and
the introduction of incentives such as subsidies or con-
ditional cash transfers. Addressing these gaps is crucial
for achieving higher ITN utilization rates and sustained
malaria prevention in Sierra Leone.
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