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Abstract 

Background: Insecticide-treated net (ITN) is a cost-effective means to control malaria and morbidity in under-five 
children. This study synthesizes the factors associated with using the ITN as a malaria prevention tool in sub-Saharan 
Africa.

Methods: There was an advanced search of four electronic databases, including PubMed Central, CINAHL, EMBASE, 
and Google Scholar, and identified articles between 2016 to April 2021. Following the title, abstract and full-text read-
ing, 13 articles were deemed appropriate for this review. All the researchers developed, discussed, and accepted a 
matrix to extract relevant information from the studies. A convergent synthesis was adopted and allowed for integrat-
ing qualitative, quantitative, and mixed-method studies and transforming them into qualitative findings.

Results: Household and caregiver related factors that influenced utilization of the ITN were, Household heads having 
two or more sleeping places, a knowledge that ITN prevents malaria, the presence of hanging ITNs, high literacy, liv-
ing female-headed households, birth spacing, unmarried mothers, and antenatal clinic attendance promoted utiliza-
tion. Perceived malaria risk was a critical determinant of ITN ownership and utilization. Some factors that hindered 
the use of the ITN included hotness of the weather, absence of visible mosquitoes, cost, inadequate number, rooms 
designs, unaffordability, insufficient knowledge on causes of malaria, and poor attitude to use. Specific ITN factors that 
hindered use were color, chemicals use, odor, and shape.

Conclusion: It is important to use integrated multi-sectoral and culturally appropriate interventions to encourage 
households to prioritize and utilize the ITN in under-5 children.
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Background
The World Health Organization (WHO) estimated that 
malaria is a significant health burden, and nearly 3.3 bil-
lion people in 97 countries (located mainly in the tropics) 

are at risk of malaria (1–3). Malaria has a psychological, 
social, and demographic burden on inflicted persons 
and is responsible for a chunk of deaths and increasing 
healthcare costs (4, 5). Malaria diverts time away from 
income-generating activities, which leads to reduced 
household income, especially among the poor. This 
highlights the additional economic and social repercus-
sions of the disease (4, 5). The WHO indicated that in 
2015, enumerated malaria cases were about 214 million, 
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and 438,000 malaria deaths (3). In Africa, the impact is 
devastating and causes 78% of all deaths in under-5, i.e., 
children less than five years old (3). Under-5 deaths serve 
as a good indicator of the nature and status of countries’ 
health care utilization and access. The Roll Back Malaria 
(RBM) Partnership’s Monitoring and Evaluation Refer-
ence Group recommends under-5 child mortality as the 
primary indicator of malaria control impact (1, 3, 6, 7).

There have been increasing efforts to curb the spread 
of malaria, especially in Sub-Saharan Africa. Insecticide-
treated net (ITN) is one of the cost-effective interventions 
for the prevention and control of malaria (8, 9). Other 
interventions like indoor residual spraying, destruction 
of mosquito breeding sites, prompt and adequate treat-
ment of infected cases are also instructive (2, 4, 8, 9). 
The WHO and the RBM campaigners have been criti-
cal in recommending that where ITN are unavailable for 
the entire household, priority is to under-5 and pregnant 
women (2). This effort has led to the free distribution of 
ITNs in the antenatal clinics for pregnant women and 
the child welfare clinics for under-5 to promote access 
and increase utilization. An Increase in donor funding 
for malaria prevention interventions in the previous dec-
ade also had a corresponding increase in the use of ITN, 
especially among under-5 (7).

In most countries, the most significant reduction in 
Under-5 mortality was attributable to ITN use, with a 
population attributable risk percentage of 11% (7). Also, 
UNICEF estimated that under-5 mortality in Africa 
declined by 20% between 2000 and 2010 (from 159 to 
127 deaths per 1000 live births), with over one million 
children’s lives saved due to malaria interventions (1, 
10). Insecticide-treated bed nets (ITNs) or long-last-
ing insecticidal nets (LLIN) have been a cornerstone of 
malaria control for decades (2). Several studies have iden-
tified the factors associated with ITN distribution (11) 
and usage (6, 12), especially among under-five children. 
These systematic reviews were conducted when the Mil-
lennium Development Goals (MDGs) were in full imple-
mentation. The MGDs, especially goal seven, focused on 
combating HIV/AIDS, malaria, and other diseases. This 
heightened interest in preventing malaria by targeting 
vulnerable populations especially under-5 in malaria-
endemic areas of sub-Saharan Africa (13). Also, several 
interventions mainly targeted those factors that influence 
use among vulnerable populations by eliminating related 
barriers, improving awareness, and reducing cultural bias 
(6, 12). The MDGs were evaluated to achieve the funda-
mental goal related to malaria prevention (6). However, 
the malaria menace continues to be a significant chal-
lenge among vulnerable populations living in sub–Saha-
ran Africa. These might be influenced by varied factors 
that probably were not considered during the period of 

implementation of the MDGs. Several factors are noted 
to have influenced the utilization of the ITN among chil-
dren under-5 (13), but those studies that identified this 
factor are mainly sporadic and generally uncoordinated 
(14).

Also, the factors that influence the use of ITN among 
vulnerable populations are relatively fluid and multidi-
mensional, and synthesis of these factors is imperative 
(13, 14). As these interventions remain instructive, child 
mortality remains a bane to countries with malaria inci-
dence, and related complications are still estimated to be 
a significant contributor (15). Studies conducted to help 
improve the ownership and utilization of ITN are wide-
spread and sporadic in Sub-Saharan Africa, with no spe-
cific collation of the factors that influence ownership and 
utilisations among under-5. This study synthesized the 
factors associated with ownership and utilization of the 
ITN among children under-5 in sub-Saharan Africa.

Methods
Literature Search
The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) framework guided the 
identification, screening, and selection of studies for 
this review (16–18). There was a detailed search using 
the advanced search option of four electronic data-
bases, i.e. (PubMed central, Cumulative Index to Nurs-
ing and Allied Health Literature—CINAHL, EMBASE, 
and Google Scholar), and identified articles between 
2016 through to April 2021. The Population Intervention 
Comparison Outcome (PICO) criteria were used in cre-
ating the search parameters. Children under-5 were the 
population, the intervention included factors associated 
with the use of ITN, there was no comparison, and the 
outcomes were ownership and utilization of the ITN. The 
Keywords and the associated terms used as either MeSH 
terms (for medical terms), free text with synonyms incor-
porating the appropriate Boolean operators for the lit-
erature search included ("Factors associated" OR "factors 
influencing") AND (Child* OR "under five" OR preschool 
OR "0 to 5 years") AND ("Insecticide-treated bed net" OR 
"bed net").

Article selection
In the search, using the MeSH terms and the keywords 
incorporating the appropriate Boolean operators, 4,623 
titles were retrieved and filtered from 2016 through 
to April 2021 to 2,272 titles. Those from Sub–Saharan 
Africa were 1,485 (1,483 titles from database search and 2 
from other references). The Sub-Saharan Africa-specific 
studies identified were from PubMed (381), CINAHL 
(5), Embase (17), and Google Scholar (1,080). The iden-
tified articles were transported to Endnote X9 software, 
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and duplicates were identified and removed to produce 
621 titles. All the 621 titles were screened for appropri-
ateness, and 381 titles were selected for abstract reading 
based on the titles relating to ITN use among under-
5. After reading the abstract only, 31 abstracts were 
selected for full-text reading (identified only articles that 
expressly indicated the factors associated with the own-
ership and utilization of the ITN among under-5). Upon 
full-text reading, 13 articles were selected as appropri-
ate for this review. The details of the article selection 
process are shown in the PRISMA diagram (Fig. 1). The 
reasons for exclusion of articles during the full-text read-
ing included 1) the study conducted among the general 
population and not children under-5  years, 2) evalu-
ated and implemented program by an organization on 
malaria prevention including indoor residual spraying, 
3) assessed factors associated with the distribution of the 
ITN in antenatal clinics and among pregnant women, 
4) described the impact of malaria on under-5 mortal-
ity and morbidity including the trends of infections and 

complications associated with malaria, and 5) identified 
the factors associated with malaria infection.

Exclusion criteria
This study did not include any study with the under 
listed characteristics: assessed knowledge on ITN use; 
described infection and/or knowledge on malaria; 
assessed knowledge on ITN use in the general popula-
tion; identified malaria infection among children under 
-5; described the factors associated with under-5 child 
mortalities and indicated indoor residual spraying as 
malaria prevention measures; targeted school-going age 
children or those above five years.

Quality appraisal
Using the Mixed Methods Appraisal Tool (MMAT) ver-
sion 2018, two researchers independently assessed the 
quality of all the included studies (19). Where there were 
discrepancies between the two assessors, the discussion 
was revisited another time after each assess read the 

Fig. 1 PRISMA flow chart
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manuscript once more. These repeated discussions con-
tinued until a consensus was reached. Where an agree-
ment could not be reached after multiple attempts, a 
third researcher was consulted, and a majority decision 
prevailed. The MMAT contains methodological quality 
criteria for appraising qualitative, quantitative, and mixed 
methods studies. The MMAT for quantitative and quali-
tative sections evaluates the appropriateness of the study 
aim, study design, methodology, recruitment of partici-
pants, data collection, analysis of data, presentation of 
results, discussions, and conclusions. The researchers did 
not assign the overall quality score, which is discouraged 
by Hong et al. (19).

Data extraction and synthesis
All the researchers developed, discussed, and accepted a 
matrix to extract relevant information from the studies. 
The extracted information were authors, study design, 
settings, population, analysis, factors that promote own-
ership and utilization, and those that hinder utiliza-
tion. Two of the researchers independently extracted 
data from each study, and the results were compared; 
where there were discrepancies, it was resolved through 
consensus.

A thematic data analysis approach was used to syn-
thesize essential information from articles. Study codes 
generated upon thorough reading of the extracted data 
collated into subthemes, and similar subthemes merged 
to form themes. Descriptive themes were assessed to cre-
ate meaning beyond the original data, leading to new, 
interpretive analytical themes. A convergent synthesis 
design was adopted, and this allowed for the integra-
tion of results from qualitative, quantitative, and mixed-
method studies and transformed them into qualitative 
findings (20).

Results
The search within the four databases identified 1,485 
titles and 621 after duplicate removal for Sub-Saharan 
Africa from 2016 to April 2021. After reviewing abstracts, 
only 31 abstracts were identified for the full-text screen, 
and 13 articles were eligible. These articles were selected 
because they were English-based articles that assessed 
the factors associated with using the ITN for under-5.

Characteristics of the studies
The studies were primarily conducted in sub–Saharan 
Africa. The specific locations and countries of each 
study were Mirab-Abaya District, Gamo-Gofa zone 
(21, 22), and Kola Diba Town, North Gondar Amhara 
region (23) in Ethiopia; Malawi (24); Madagascar (25); 
Bamenda health district in Cameroon (26); Zambezia 
province in Mozambique (27); Budondo sub-county 

(28), Mbarara municipality (29) in Uganda (30); Osun 
state, in the southwest (31), Nigeria (32); and in Rwanda 
(33). The adopted sampling methods include system-
atic (22, 23) and simple random sampling (28, 33). The 
other sampling methods were cluster (24–26, 30, 32), 
stratified (24, 27), four-stage (31), three-stage sampling 
(29), and multistage stratified sampling (21).

The studies used the quantitative approach except 
for a mixed-methods study (31). The data collections 
tools were questionnaires, home observations (28)), 
focus group discussions (31), and other measured para-
sitemia (29). Data analysis methods adopted included 
the descriptive (22, 23, 25, 26, 30, 31), univariable and 
multivariable logistic regression (21, 22, 24, 27, 28, 
32, 33). The other analysis methods were multivari-
able regression analysis (24). The studies were funded 
by the Cameroon Field Epidemiology training pro-
gram Department of Microbiology and Parasitology 
(26), Nigeria Field Epidemiology Training Programme 
(31), and the President’s Malaria Initiative through the 
United States Agency for International Development 
through MEASURE Evaluation cooperative agreement 
(32).

Thematic results
The key findings were organized into integrated and pre-
sented in specific themes. The main themes that emerged 
were prevalence of ownership and utilization of ITN; 
household and caregiver related factors that influence 
utilization of ITN in under-5 children; caregiver knowl-
edge that influences utilization of the ITN; and barri-
ers to ITN use in under -5 children. These key factors 
are presented in Table  1. Table  1 shows the prevalence 
of ownership and utilization of the ITN; determinants 
of ownership and utilization of the ITN; and key find-
ings that are subsequently integrated into the thematic 
analysis.

Prevalence of ownership and utilization of ITN
ITN ownership was 40% (28) and 82.9% (31), while avail-
ability was 27% of all household members (28) as shown 
in Table  1. Among households with at least one under-
5, 91.0% had one ITNs (22). ITNs were obtained during 
antenatal care or child immunization visits (32) as 70.1% 
were received during the 2019 distribution campaign, 
with 13% lacking access (25). The prevalence of ITN use 
in under-5 was varied as 37.2% (22), 47.2% (26), 50.0% 
(27), 58.6% (31), 91.9% (23) used ITN a night before the 
survey in Table  1. There was an increased ITN usage 
among children under-5 within five years (24), while 
Uganda recorded a decrease in usage (30).
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Household and caregiver related factors that influence 
utilization of ITN
Factors such as having an under-5 child (28), female gen-
der (26, 28), the literacy level of the household head (26), 
weather conditions (26), ITN density (26), and pregnancy 
status (28) were significantly associated with possession 
and usage in under-5. Households with less or equal to 
five members were more likely to have an under-5 sleep 
under ITNs (22, 27), while others indicated there was no 
impact of household size on ITN utilization (26). House-
hold heads having two or more sleeping places (21), being 
female (24), having formal education (24, 27, 31, 33), 
unmarried mothers (24), attending antenatal clinic (27, 
33), and adequate birth spacing (33) were significant fac-
tors that promoted ITN utilization in under-5. Another 
factor influencing ITN utilization was having a hanging 
place within the household sleeping area and having the 
room walls painted more than twelve months ago (21). 
Factors associated with the use of ITN in under- 5 for 
female-headed households included having electricity 
(27) and larger household monthly income (27). Another 
factor that promoted ITN use was the free distribution of 
ITN (22, 29, 33). Other factors that positively influence 
use were ITNs obtained during antenatal care or child 
immunization (32). Reasons for ITN non-use at the indi-
vidual, household, and community level include poverty 
(33), the time elapsed since the last campaign, presence 
of an under-5, age and gender, and relationship to house-
hold heads (30). It was also noted that during free distri-
bution and owning a radio was associated with higher 
LLIN access (25).

Caregivers’ knowledge influenced utilization of ITN 
in under‑5
Perceived malaria risk and awareness of the benefits of 
ITN were essential determinants of ownership and uti-
lization (23–25, 28, 31). Poor knowledge of the trans-
mission mechanisms, symptoms of malaria, and vector 
control measures adversely influenced the use of ITN 
(21). The odds of ITN use correctly (i.e., to sleep under) 
after adjusting for potential confounders were signifi-
cantly lower for those obtained free (28, 32). Caregivers’ 
inadequate knowledge of the causes of malaria (22) and 
the lack of knowledge that ITN prevents malaria (21) sig-
nificantly influenced the use in under-5. Caregiver expo-
sure to ITN- related malaria messages (32, 33) and social 
behavior change communication messages (32) improved 
the use of ITNs among under-5. Also, Awareness crea-
tion made through the mass media increased the likeli-
hood of using the ITN for under-5 (22). A high literacy 
of ITN was associated with increased use (25). Significant 
sources of information on ITN use were radio, television 
(25, 31), and healthcare workers (31). Mass distribution 

of LLIN led to its utilization (29, 31). A moderate propor-
tion of ITN was out of the use or in poor repair (21).

Barriers to ITN use in under‑5
Some factors that hindered the utilization of the ITN 
included hot weather (22, 26, 31), absence of visible mos-
quitoes (22), cost, and unaffordability (22, 31). Other fac-
tors were the ITN inappropriate to room shape and size 
(22), poor attitude to use (18) and lack of ownership (22, 
25), negligence, suffocation, and seasonal use (22). The 
specific ITN related factors that hindered utilization 
were ITN color (31), shape and quantity (22), unpleas-
ant odor (41.3%) (31), and reaction to chemicals (75.5%) 
(31). Other factors include time since the last campaign, 
the number of residents in the household and sleeping 
space, and the socio-economic status of household heads 
(30, 33). As travel time to health facilities increased, uti-
lization of the ITN reduced (27, 30). The ITN related fac-
tors that hinder utilization included torn and worn-out 
nets (26). Others indicated the ITN was washed and not 
hanged, expired, or complained of seasonal weather vari-
ations that made it difficult to use (26). Others indicated 
the ITN was not beneficial (26). Most households used 
the ITNs for unintended purposes or inappropriately, like 
wrapping over mattresses to protect from bugs, carrying 
grain and fruit, and fishing (22).

Discussion
Malaria is endemic in the poorest areas of Africa, pre-
dominantly the African sub of the Sahara. This scoping 
review identified 13 studies that described the factors 
associated with the use of the ITN in under-5 children 
in Sub-Saharan Africa. Several factors were synthesized, 
and the main themes that emerged were prevalence of 
ownership and utilization, household and caregiver fac-
tors that influence utilization, caregiver knowledge, and 
barriers to ITN utilization among under-5. This demon-
strates the varied factors that influence the utilization 
of this key malaria prevention tool among vulnerable 
populations. The studies were geographically limited 
to a few countries, including Ethiopia, Nigeria, Malawi, 
and Rwanda, and were published from 2016 to 2021. 
This emphasizes the need to tailor research to identify 
factors that influence the use of the ITN as a malaria 
prevention tool as cultural, socio-economic, and policy 
discrepancies in each country. Identifying this intricacy 
is instructive in the fight. Many of the studies identi-
fied the socio-demographic, policy, economic, and cul-
tural factors associated with the use and ownership of 
the ITN, especially among families with under-5. These 
factors interact in a way that continues to hinder the 
effective use of the ITN in these vulnerable populations 
(8, 9, 34). The interaction of these factors was similar 
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in Asia, where the predictors for participation in two 
malaria interventions programs were assessed (35). It 
is increasingly imperative to eliminate malaria, includ-
ing severe anemia in children. Hence, governments, 
malaria control authorities, health care providers, and 
community leaders must institute measures that tackle 
and address socio-demographic factors responsible for 
the increasing spread of the disease (7). Some of these 
typical demographic factors include income levels, for-
mal education, knowledge level, occupation, number of 
people within a household and in a living area, and ele-
ments that border on the empowerment of community 
members.

The availability and utilization of the ITN in the house-
holds ranged from a minimum of 40.0% (28) to 82.8% 
(31). This demonstrates the countrywide and geographi-
cal discrepancies in the ownership and utilization of the 
ITN within Sub-Saharan Africa. The differences in the 
average availability of the ITN for the use of under-5 
children further emphasize the need for policymakers 
to identify and specifically target households for inter-
ventions including education (to increase awareness and 
knowledge), and distribution of the ITN, as free distri-
bution was determined to be associated with increased 
utilization (36). Knowledge of malaria transmission, ITN 
handling, and malaria treatment were correlated to utili-
zation among under-5. Increasingly tailored-based cam-
paigns were identified as influential in instituting and 
allowing an under -5 use ITN. Improving maternal lit-
eracy, family income levels, and empowerment of house-
hold heads was shown to depict a positive relationship 
for the likelihood of ownership and utilization of the ITN 
in children under -5. These views were emphasized in 
Asia for malaria controls in endemic communities (35). 
It is also worthwhile to note that the higher prevalence 
of ITN in families with at least an under-5 child could be 
attributed to the role of governments in ensuring the dis-
tribution of the ITN in ANC and post-natal clinics where 
under-5 children are targets.

One crucial factor associated with the endemicity of 
malaria was the lack of and incongruent knowledge on 
the use of the ITN. Some studies indicated improper use 
of the ITN, where some people used it for gardening with 
limited knowledge of use. This is identified in other stud-
ies where knowledge was seen as a significant barrier to 
malaria prevention (37). It was shown that knowledge 
levels were a significant barrier to access, utilization, 
and appropriate use of the ITN within the household. 
Also, the need to prioritize the vulnerable populations 
in instances where there is limited availability of the ITN 
for the entire household was only noted in a few studies. 
Knowledge issues have been a barrier identified in other 
systematic reviews of malaria prevention (7, 35).

The factors that influence the ownership and utiliza-
tion of the ITN among under-5 children are multiple 
and diverse. These factors range from individual house-
hold factors to systematic societal challenges associated 
with the net. Household and caregiver related factors 
that influenced utilization of the ITN were household 
heads having two or more sleeping places, a caregiver’s 
knowledge that ITN prevents malaria, the presence of 
hanging ITNs within the sleeping area, high literacy of 
ITN among household members and caregivers, hav-
ing living female-headed households, wide birth spacing 
among children, a child belonging to unmarried moth-
ers, and the mother having antenatal clinic attendance. 
Also, perceived malaria risk was a critical determinant 
of ITN ownership and utilization. Some factors that hin-
dered the use of the ITN included hotness of the weather, 
absence of visible mosquitoes, cost and unaffordability, 
inadequate number of ITN, incongruent rooms design, 
insufficient knowledge of causes of malaria and poor atti-
tude to use. Specific ITN factors that hindered use were 
color, chemicals, odor, and shape.

Strengths and limitations
This scoping review provides timely evidence from the 
literature on the factors associated with the ownership 
and utilization of the ITN among under-5 children. In the 
region, research appeared sporadic and uncoordinated, 
with an increasing need to have one-unit scholarly work 
that integrated all the factors associated with using the 
ITN. Understanding these essential influencing and pre-
dicting factors to ownership and utilization of the ITN 
in Sub-Saharan Africa will aid in developing and imple-
menting policies that can influence the fight towards the 
elimination of malaria. There are several limitations asso-
ciated with this review. There may be some data sublima-
tions as this study was more open in integrating all the 
various elements of the predictive factors for the useful-
ness of the ITN in children under-5. Also, other relevant 
publications might have been excluded because of the 
narrow scope of search and exclusion of non-English-
based articles. This study particularly identified and inte-
grated only the factors associated with the ownership and 
utilization of the ITN based on their clinical significance 
and did not lend credence to the level of statistical signifi-
cance associated with each predicting factor.

Conclusion
Several factors that range from demographic, socio-eco-
nomic, and knowledge gaps were identified as significant 
barriers to the access and utilization of the ITN among 
under-5. This creates the need to use integrated multi-
sectoral and multi-foci approaches in identifying and 
addressing issues related to access and utilization of the 
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ITN, especially with vulnerable populations. Also, the 
findings of this study call for using integrated approaches 
in research by assessing the various foci of the problems 
associated with ownership and utilization of the ITN 
within vulnerable populations as the malaria endemicity 
remains a keen challenge for eliminating and reducing 
under -5 mortality and morbidity. The use of culturally 
efficient means of distribution and encouraging use of the 
ITN for this specific population will serve as a panacea 
towards controlling malaria.
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