Assessing the trends of ITN use among children attending for malaria
diagnosis in the main sentinel site for malaria surveillance of Gabon

Abstract

Aim: The aim of this study was to assess the trends of ITN use among children attending
formalariadiagnosis inthe mainsentinel siteformalariasurveillance ofGabon

Methodology:DatawerecollectedfromSeptember2023toOctober2023atthemalariasentinelsite
for malaria survey of the Regional Hospital of Melen in Gabon. Data from 2010 to
2020,including age, gender, years of screening and ITN use the night before the consultation
werereportedona dedicatedform.

Results: Data from 13687 children were analyzed, the rate of ITN use was 57.7% (n=7902).
Thetrend of ITN use decreased significantly from 76.2% in 2011 to 41.9% in 2017, with a
slightincreaseuntil2019(54.9%).Accordingtoage,useofITNwasmorefrequentlyreportedininfants(6
4.1%) and children aged between 2 to less than 5 years (57.1%) compared to older
children(53.1%) and adolescents (51.2%) (P<0.01). The rate of mosquito net use significantly
decreasedinalltheagegroups(P<0.01).

Conclusion: The ITN coverage is still insufficient in Libreville. Effort should be done to be able
toreduce malaria transmissioninGabon.
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Introduction

Malaria remains a major public health problem in many developing countries. In 2021,
anestimated247millioncasesofmalariaoccurredinworldwide,with63000deathsduetomalaria:high
mortalityrates(76%)amongchildrenagedunder5intheWHOAfricanregionwasreported[1]. Among
preventive measures, insecticide-treated nets (ITNs) are one of the proven cost-effective
components of malaria prevention through vector control approach [2]. In WesternKenya, ITNs
were associated with a reduction in the incidence of malaria parasitemia [3]. ITNshave been
shown to reduce the number of infective mosquito bites by 70 to 90% in variousgeographical
settings [4]. Moreover, the percentage of the population sleeping under an ITNincreased
considerably between 2000 and 2021, for the whole population (from 2% to 47%),
forchildrenaged under5years andfor pregnant women(from3%to53%)[1].

In Gabon, changes in malaria morbidity were observed between 2008 and 2020; data from
theMalaria National Control Program (MNCP) highlighted prevalence ranging from 13% in 2008
to40% in children under five years with a mortality rate of 120 per 1,000 inhabitants in 2020
[5].ITN use is recommended since 2003 in Gabon and distribution campaigns are performed by
theMNCP or private donors in the 56 departments of the country. Although, coverage of 48%
and64% to 75% are noticed in urban in rural areas respectively, the prevalence of malaria does
notfollow the same trends. Indeed, it is significantly lower in urban regions (20-36%) compared
toruralsettlementswhereitcanreach75%[6,7].Moreover,ITNownershipdoesnotoftencorrespondt
olTN use[5;8].

Data on ITN use are scarce in the country. Through sentinelle sites for malaria surveillance,
dataonbed net ownershipandusecanbeassessed.

The aim of this study was to assess the trends of ITN use among children attending the
mainsentinelsite formalaria surveillance ofGabon.

Methods

DatawerecollectedfromSeptember 2023 to October 2023
atthemalariasentinelsiteformalariasurveillance of the Regional Hospital of Melen (RHM) in
Gabon. The main activity of the

sentinelsiteconsistsofthescreeningfebrilepatientsformalariaperformedbytheteamoftheOperatio
nal and Clinical Research Unit (ORCU). Thus, age, gender, day of screening and ITN usethe night
before the attendance at the sentinel site are regularly collected using the register ofthe
sentinel site.Datafrom2010to02020werereportedonadedicatedform.

Statisticalanalysis:AlldatawereanalyzedusingStatview5.0software.Thequalitativeonessuchasfreq
uencywereusedandcomparedwiththebivariateChi-
SquareorFisherExacttests.Pvaluebelow0.05wasconsidered statistically significant.

Results



Data from 13687 children were analyzed. Their median age was 36[14-84] months. The sex
ratiowas:1.1.Themajority(62.4%;n=8536/13678)ofthechildrenwereagedbelow5yearsold.Moreth
an40%(n=5505)consultedafter 2017(Table 1).

Tablel:Generalcharacteristicsofincludedchildren

Variables N %

Age(N=13678)

< 2years 4690 34.3
[2-5[years 3846 28.1
[5-10] years 3447 25.2
[11-18]years 1690 12.4

Gender(N=12438)
Female 5998 48.2
Male 6440 51.8
Years(N=13687)

2010 447 3.3
2011 1052 7.7
2012 769 5.5
2013 1076 7.9
2014 1245 9.1
2015 2058 15.0
2016 862 6.3
2017 683 5.0
2018 1841 134
2019 1724 12.6
2020 1940 14.2

Globally,thelTNuseprevalencewas57.7%(n=7902/13687),itsignificantlydecreasedfrom2011(76.2
%)t02017(41.9%);thenitslightly increaseduntil2020(51.5%)(Figurel).



Accordingtoage,childrenwhosleptunderanITNweresignificantlyyounger(36[12-
72]months)thanthosewhodidnot(42[18-96]months(P<0.01).

ThefrequencyoflITNusewas64.1%ininfants(rangingfrom84.7%in2010t061.8%in2020(p<0.01)),57.1
%inpatientsagedbetween2and4years(from68.5%in2010t042.5%in2020
(P<0,01)),53.1%inthe5-10 yearsoldones(from71.7% in2010 t050.7% in2020 (P<0.01)),and

51.2 %amongtheadolescents(from65.8%in2010t041.2%t02020(P<0.01))(P<0.01)(figure

1).

INTusewasequallyperformed forgirls(57.2%;n=3431)andboys(57.7%;n=3714)(P=0.61)
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Figurel:Trendofbednetuseamongchildrenaccordingtoage

Discussion

This study assessed the trends in ITN use over a period of 11 years in patients attending in
asentinel site for a malaria surveillance in Gabon. This is the first largest report of the
countrywhich included data from more than 13.000 children, the most vulnerable populations
affectedby malaria. Our results show that the rate of ITN use was 57.7%, this is far from the
MNCP goalwhich is a coverage of 80% [9].The rates found are lower than those reported in
DemocraticRepublic of Congo (78,4%), Eastern Ethiopia (62,4%) [10,11]. Data from rural areas
highlight
ahigherutilizationofITN(73.3%)in2018,whileitwas43.9%inthemainsentinelsiteofthecapitalcity[6].
Theslightdecreaseobservedin2020wasprobablyduetothelockdownduringtheacutephase of the
COVID-19pandemicwhichhas stronglyreducedITNs distribution.

There has been a considerable decline in ITN use over the years.Such data are rarely reportedin
children. In Ethiopia, bed net use significantly decreased among pregnant woman from
2010(83.6%) to 2016 (36.5%) [12]. Interestingly, the same trend was noticed in our study site
duringthe same period, where INT use frequency decreased from 75.4% in 2010 to 41.9% in to
2017.After,theAbujaMeetingin2000andduetotheGlobalFundsupport,mostoftheAfrican



endemiccountriesimplementedthelTNthroughfreedistributioncampaigns.Fivetosevenyearsafter,
awarenesscampaignsandITNdistributionsignificantlydecreasedwhenthissupportended. This was
the case in Gabon.The government did not immediately take over from theglobal fund. Indeed,
the country submission to Global Fund performed in 2014 and 2015 wereunsuccessful. Some
campaigns of ITN distribution were organized by local actors notably, fromprivate sectors. In
2018, the country benefited from the Global Fund support and the number
ofcampaignsincreased.In BurkinaFaso,the governmenthasseta nationalgoalto
increaseownership,access,anduseofbednets,andhascarriedouttwolarge-
scalefreemassdistributioncampaigns [13]. The authors report a significant increase in net
ownership per household, from5.6% in 2003 to 89.9% in 2014 [13]. This strategy of free ITN
mass distribution has been shownto rapidly extend the ITN ownership in low-coverage areas
and to reduce social
inequalities[14,15].However,thesecampaignsshouldnotbetheonlymechanismbywhichITNaredist
ributedinthecommunity.Freedistributionduringprenatalconsultationsforpregnantwomen and at
vaccination centers for children would also help to increase household coverageof bed nets.
These strategies have been used in Gabon. ITNs could also be sold in stores
atreducedprices,makingthemavailabletoall.
ThesestrategieswouldmakeitpossibletoincreasethelTNaccessinourcountry.Moreover,thegovern
mentshouldbettersupporttheMNCPinthiseffort.Other alternative strategies could be the
distribution of ITNs nets in schools and theintegrationof communityhealthworkerintoMNCP
teamsneedtobe promoted [16].

As expected, young children were more frequent at sleeping under mosquito nets than
olderchildren.SleepingunderanITNissystematicfornewbornsandinfants;indeed,mothers’benefitfr
om a free ITN when they go to antennal care visit and if they don’t sleep with their baby,
theypurchase an ITN that is placed on their cribs until they are 2 to 3 years old. Moreover, prior
t02015,onlychildrenundertheageoffiveandpregnantwomenbenefitedfromthefreedistributionof
bed netsinGabon.

Bednetcoveragewasgenerallymorethan45%inolderchildren,whoareknownmorefrequentlyinfect
ed by P.falciparumcompared to the youngest in the country [17]. One explanation is
thattheycontinuetousetheonestheyreceivedwhentheywereyounger,giventhateverypregnantwo
man receives a bed net every time she becomes pregnant. The second explanation would bethe
application of the national decision on universal coverage in ITN, regardless of age,
from2014,sothatsome olderchildrenwouldhavebenefitedfromthis decision.

Conclusion

The ITN coverage, which is a key component of strategies for malaria control and prevention,
isstill insufficient in Libreville. Effort should be done to increase ITN ownership and use to
achieveasignificant reduction malaria transmissioninGabon.

Limitationofstudy

Thisstudyhasonelimit.ITNownershipandthenumberofinhabitantsinthechildrenhousewerenot
recorded. These information are essential to adjust strategies to achieve effective coverageand
protection against mosquitoes and a reduction in malaria transmission. However,
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obtaininginformationontheactualuseoflTNsisanimportantperformanceindicatorfortheMNCP,whi
ch



will be able to adapt its strategies according to the distribution rate of bed net. A
prospectivehouseholdsurveyassessingtheseinformationwouldcompleteour data.

Ethicalapproval

This study was carried out at the sentinel site of malaria survey, which works with the
MalariaNational Control Program (MNCP) and the Ministry of Health. The study team received
theapproval of the MNCP director and the Medical Director of the RHM for data use. All
participantdatawereanonymized.
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