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ABSTRACT

Malaria was a significant global health challenge, particularly affecting children under five years of age in endemic
regions. This review examined the effectiveness of various preventive measures against malaria in children,
including insecticide-treated nets (ITNs), preventive chemotherapy, intermittent preventive treatment in infants
(IPT1), and health education interventions. A systematic literature search across multiple databases to collate and
analyze studies assessing the impact of these preventive measures on malaria outcomes in children was carried out
and utilized in compiling this review paper. The findings indicated that a combination of these strategies can
substantially reduce malaria incidence and associated morbidity in children. ITNs have been shown to provide a
protective barrier against mosquito bites, while IPTi effectively reduces malaria cases in infants through timely
administration of antimalarial drugs during immunization visits. Additionally, health education interventions have
proven effective in increasing awareness and promoting the use of preventive measures among caregivers and
communities. Despite the progress made, challenges such as insecticide resistance and access to healthcare services
remain critical barriers to achieving optimal malaria control.

Keywords: Malaria prevention, Insecticide-treated nets (ITNs), Preventive chemotherapy, Intermittent
preventive treatment (IPT), Childhood malaria.

INTRODUCTION
Malaria remains a significant public health children and pregnant women, leaving a gap in
challenge, particularly in sub-Saharan Africa, where strategies specifically designed for older children
children are disproportionately affected [17. The who contribute significantly to the transmission
World Health Organization (WHO) estimates that cycle [7,87. Preventive measures such as insecticide-
malaria accounts for a substantial percentage of treated nets (ITNs), intermittent preventive
morbidity and mortality in children under five, with treatment (IPT), and health education initiatives
school-aged children (5-15 years) increasingly have shown promise in reducing malaria incidence
recognized as a critical demographic in the among children [97. I'TNs have been widely adopted
transmission dynamics of plasmodium falciparu, the and are effective in decreasing child mortality rates.
most lethal malaria parasite [2,37]. Recent data IPT has been proposed as a viable strategy to reduce
indicate that this age group harbors a high malaria prevalence and related complications among
prevalence of malaria infections, often leading to asymptomatic school-aged children [10].
severe health consequences such as anemia, Furthermore, health education interventions can
cognitive impairment, and increased school enhance awareness and usage of preventive
absenteeism [47]. Despite advances in malaria measures, thus improving overall community health
control strategies over the past two decades, outcomes [117]. This review aims to synthesize
progress has stagnated since 2014, with some current evidence on the effectiveness of various
regions experiencing a resurgence in cases [ 5]. This preventive measures against malaria in children. By
stagnation underscores the urgent need for effective examining recent studies and meta-analyses, we will
preventive measures tailored to school-aged children explore the impact of these interventions on malaria
[67. Current interventions primarily target younger incidence, morbidity, and transmission dynamics.
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The findings will inform future public health
strategies aimed at reducing the burden of malaria
among this vulnerable population and contribute to
global efforts toward malaria elimination.
INSECTICIDE-TREATED NETS (ITNS)
Insecticide-treated nets (ITNs) have emerged as a
cornerstone in the global fight against malaria,
particularly in regions where the disease poses a
significant threat to children under five years of age
[12]. These nets serve a dual purpose: they provide
a physical barrier against mosquito bites while also
delivering an insecticidal effect that repels or kills
mosquitoes upon contact. The widespread adoption
of ITNs has been associated with substantial
reductions in malaria morbidity and mortality rates,
making them a critical intervention in malaria-
endemic areas [137].
i Effectiveness of I'TNs: Numerous studies
have demonstrated the effectiveness of
ITNs in reducing malaria incidence [147.
For instance, a systematic review indicated
that I'TNs can decrease child mortality by
approximately 17% and significantly lower
the prevalence of plasmodium falciparum
infections. Specifically, children sleeping
under I'TNs experienced a 37% reduced risk
of infection and a 38% lower incidence of
clinical malaria compared to non-users. The
community-wide benefits of high ITN
coverage extend beyond individual
protection, contributing to a decrease in
overall malaria transmission rates [15,167].
ii. Challenges and Resistance: Despite their
effectiveness, the increasing prevalence of
insecticide  resistance among  malaria
vectors poses a significant challenge to I'TN
efficacy [17]. Resistance to pyrethroid
insecticides the primary class used in I'TNs
has been reported in numerous countries,
raising concerns about the long-term
viability ~of this intervention [187.
However, evidence suggests that even in
areas with high levels of resistance, I'TNs
continue to provide considerable protection
against malaria [197. The need for ongoing
monitoring and adaptation of vector control
strategies is essential to maintain the
effectiveness of I'TNs in combating malaria.
iii. Recommendations for Improvement: To
enhance the impact of ITNs, strategies
must focus on increasing coverage and
ensuring proper usage [207]. This includes
targeted  distribution  campaigns that
prioritize households with children under
five and pregnant women, who are
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particularly ~ vulnerable  to  malaria.
Additionally, integrating health education
initiatives can improve knowledge about
the importance of ITN use and
maintenance, further bolstering their
protective benefits [217].

PREVENTIVE CHEMOTHERAPY
Preventive chemotherapy is the use of antimalarial
medicines, either alone or in combination, to prevent
malaria infection and its consequences in vulnerable
populations. It involves administering a full
treatment course of antimalarial drugs to individuals
at designated time points during the period of
greatest malarial risk, regardless of whether they are
infected with malaria [22,237].
WHO-recommended  preventive
strategies for malaria include:

a. Intermittent preventive treatment in
pregnancy (IPTp) for women at risk of
malaria

b. Perennial malaria chemoprevention (PMC)
for infants and young children at high risk
of severe malaria living in areas with
moderate-to-high year-round transmission

c. Seasonal malaria chemoprevention (SMC)
for children at high risk of severe malaria
living in areas with seasonal transmission

d. Intermittent preventive treatment of
malaria in school-aged children [24]

These safe and cost-effective strategies are intended
to complement other malaria control activities, such
as vector control measures, prompt diagnosis, and
treatment of confirmed cases. Preventive
chemotherapy has been shown to be effective in
reducing the malaria burden and saving lives when
given to the most vulnerable populations [257]. For
example, SMC has been implemented in 13 countries
in the Sahel subregion of Africa in 2021. However,
the efficacy of preventive chemotherapy can be
compromised by increasing drug resistance.
Strategies to mitigate resistance include using
different drugs for chemoprevention and treatment,
combining  drugs with different  resistance
mechanisms, and ensuring a pipeline of new malaria
drugs [267].

INTERMITTENT PREVENTIVE
TREATMENT IN INFANTS (IPTI)
Intermittent Preventive Treatment in Infants (IPTi)
is an effective malaria prevention strategy aimed at
reducing the incidence of malaria and its associated
complications in infants, particularly in sub-Saharan
Africa, where the burden of malaria is highest [277].
Recommended by the World Health Organization
(WHO) since 2010, IPTi involves administering
antimalarial ~ drugs,  specifically  sulfadoxine-

chemotherapy
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pyrimethamine (SP), during routine immunization
visits, regardless of the infant's infection status. This
approach allows for the timely delivery of preventive
treatment at critical developmental stages [287].

i

ii.

ii.

Efficacy: Clinical trials have demonstrated
that IPTi can reduce clinical malaria cases
by approximately 30% and anemia by about
21% in infants under one year of age. A
meta-analysis  encompassing  multiple
studies indicates that IPTi significantly
lowers the risk of hospital admissions due
to malaria and reduces all-cause mortality
among infants in high-transmission areas.
Although IPTi has shown substantial
protective effects, concerns regarding
increasing drug resistance, particularly to
SP, have emerged, necessitating ongoing
evaluation of alternative regimens and
combinations [29,307].

Implementation Challenges: Despite its
proven eftectiveness, IPTi has not been
widely adopted across many African
countries [317]. Barriers to implementation
include limited access to healthcare
services, insufficient awareness among
healthcare providers and caregivers, and
logistical challenges in integrating IPTi
into existing immunization programs.
Recent initiatives aim to enhance IPTi
delivery by increasing the number of doses
administered and extending coverage
beyond the first year of life to include
children up to two years old [327.
Cost-Effectiveness: From a  cost-
effectiveness perspective, IPTi presents a
favorable option for malaria prevention
[83]. The low cost of antimalarial
medications combined with the significant
health benefits achieved makes it an
economically viable intervention. Estimates
suggest that IPTi can avert substantial
healthcare costs associated with treating
malaria cases and its complications [34].

HEALTH EDUCATION INTERVENTIONS
Health education interventions play a crucial role in
malaria prevention, particularly in sub-Saharan
Africa, where the disease burden is highest. These
interventions aim to enhance community knowledge
about malaria transmission, prevention strategies,
and the importance of using protective measures
such as insecticide-treated nets (I'TNs). Through
tailored educational programs, health education
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seeks to empower individuals and communities to
adopt behaviors that mitigate the risk of malaria
infection [35,367].

1.

ii.

ii.

Effectiveness of Health Education
Interventions: Numerous studies have
demonstrated  that health  education
interventions significantly improve malaria-
related knowledge and increase ITN usage
among target populations [37]. A
systematic review and meta-analysis found
that participants who received health
education were 30% more likely to report
better knowledge about malaria and 53%
more likely to use I'TNs compared to those
who did not receive such interventions
[387. For example, a community-based trial
in Yemen showed a marked increase in
knowledge about malaria symptoms and
prevention methods among school children
following health education campaigns,
leading to improved attitudes and practices
regarding malaria prevention.

Tailored Approaches: The effectiveness of
health education interventions often hinges
on their design and delivery methods [397].
Programs  that utilize  participatory
approaches, such as engaging community
leaders or involving school children as
health messengers, have shown promising
results [407]. These strategies not only
enhance the reach of educational content
but also foster community ownership of
malaria prevention efforts. Moreover,
interventions that incorporate practical
demonstrations on the proper use and
maintenance of ITNs further reinforce
learning and encourage behavioral change
[417].

Addressing Knowledge-Practice Gaps:
Despite improvements in knowledge and
attitudes towards malaria prevention,
challenges remain in translating this
knowledge into consistent protective
behaviors [42. Studies indicate a persistent
knowledge-practice gap, where increased
awareness does not always lead to higher
ITN usage or adherence to preventive
measures [437]. This underscores the need
for comprehensive strategies that combine
health education with other interventions,
such as providing access to ITNs and
ensuring community  engagement in
malaria control efforts [44,4:57.
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CONCLUSION

The effectiveness of preventive measures against
malaria in children is critical for reducing the
disease's burden, particularly in high-risk regions
such as sub-Saharan Africa. This review highlights
the significant impact of various interventions,
including insecticide-treated nets (ITNs), preventive
chemotherapy, intermittent preventive treatment in
infants (IPTi), and health education initiatives.
ITNs have consistently demonstrated strong
protective effects, significantly lowering malaria
incidence and child mortality rates. Preventive
chemotherapy, particularly through seasonal malaria
chemoprevention (SMC) and IPTi, has shown
promise in reducing clinical malaria cases and
anemia among vulnerable populations. Health
education interventions have also played a vital role

by enhancing community awareness and promoting
the use of preventive measures, thereby improving
overall health outcomes. Despite the progress made,
challenges such as insecticide resistance, access to
healthcare, and the need for sustained funding and
political commitment remain barriers to achieving
optimal malaria control. Therefore, a multifaceted
approach that combines these preventive measures
with ongoing research and community engagement
is essential for effectively combating malaria in
children. Future strategies should focus on
integrating these interventions into broader health
systems while addressing the unique needs of
children in endemic areas to ensure a substantial
reduction in malaria morbidity and mortality.
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