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Bockground The world is witnessing the emergence cf infections Vonsmitted by AeCes mosquitoes. However,
preventing [orge outbreoks choltenges the heotth systems of endemic countries. Torgeting infected oduLt Aedes
mosquitoes moy be o better meons for resource-constroined heolth systems where integroted vector control
moy be less feosible. We reviewed the evidence ofthe effectjveness ofstond-olone odult mosquito controlmeo-
sures ogoinst Aedes mosquito-borne diseoses in this scoping review ond meto onol)6is.

Methods: The MEDLINE, Embose, Scopus ond Cochrone Librory (Cochrone Dotobose of Systemotic Reviews,
Cochrone Centrol Register of Contrclled Triols [CENTRAL] ond Cochrone Methodology Register) electronic bibli-
ogrophic dotoboses for rondomised controlled triols {rondomised for individuol or cluster of houses), blinded ot
ony level or openlobel, conducted onywhere in the wortd during the period 1 December 2012 to 31 November
2022 ond published in the English longuoge. The seorch terms included only terms reloting to or describing the
intervention, combined with the Cochrone/l\4EDLtNE fitter for the eligible studies. The seorches were rerun just
before the finot onolyses ond further studies were retrieved for inclusion. A norrotive synthesis of the findings
from the included studies wos provided. Risk of bios (quolity) ossessment wos done using Cochrone's risk ofbios
ossessment tool. Summories of the interventron effects for eoch study were provided by colculolng the odds
rotios for dichotomous outcomes ond stondordised meon differences for continuous outcomes Doto onolysis
wos done using Review l'lonoger version 5.4. Heterogeneity wos ossessed using the Cochrone x: test, i] stotistic
ond rr test. Potentjol publicotion bios wos evoluoted ond iltustroted using funnet ptots. The doto were pooled
using o fixed/rondom effects meto-onolysis ond the effect meosures, their 95% confldence intervols (Cls) ond
two sided p votues for eoch outcome. Subgroup onolyses were used os the sensitivity onolysis. Results were
plotted using forest plots for oll outcome voriobles in the study.

Results: The stondordised meon reduction in the number of indoor odutt Aedes oegyptl mosquitoes wos 1.81
(95% CI 0.76 to 2.86) becouse of on! odult interuentions. The reduction in the incidence of dengue in houses
deploying meosures ogoinst odult A. oegypt, mosquitoes wos 28%, but stotisticolly not signiflcont (pooted odds
rotio lMontel-Hoenszet, rondoml) wos 0.72 l95o/o Cl0.28 to 1.86). However, the effect meosure could be influ-
enced by co-interventions Like decreosed insecticide octions ond tock of community engogement. Subgroup
onotysis reveol€d thot oll the meosures torgeting odult Aedes mosquitoes ore effective in reducing A. oegypti
obundonce.

Conclusionr tnterventions torgeting odult Aedes mosquitoes ore signiflcontty reducing the indoor odult A.

oegypti obundonce ond hence the risk ofAedes-borne infections. However, the effect could decreose over time
ond core shoutd b€ exercised in the sustoinobiLity of such interventions. More evidence should be generoted for
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epidemiologicoloutcomes such os o reduction in infections rother thon entomologicotoutcomes such os lorvol
indices ond vector obundonce.

Keywords: odult mosquito control, Aedes control, Aeoes nrosquito-borne di5eose contro[, qnti odult mosquito control, meto-onotysis,
scopinq review

Introduction
Culicine mosquitoes, speciticolty Aedes aegypti ond Aedes
olbopictus, ore the principol vectors of emerging orbovirol infec-
tions, dengue, chikungunyo, yellow fever ond Ziko.' The gtobol
burden of Aedes-borne infections hos increosed dromoticotly in
recentdecodes.l Severe dengue is o tife-threotening medicolcon-
dition, white chikungunyo is o chronic, debititoting diseose.r I The
emergence of Ziko infection wos declored o public heolth emer-
gency ofinternotionol concern by the World Heolth orgonizotion
(WHO) foltowing o lorge outbreok in Brozil thot resulted in on epi
demic of microcepholy in newborns in 2015.2 6 Indio is experienc-
ing o hiqh burden from the mojor vectors ofotlAedes bomernfec-
tions, A. oegypti ond A. albopictus, ond is endemic for oll these
diseoses except yellow fever.T

Trsits like octivity during the doytime, sensitivity to move-
ments of the host, muttiple host tropism, survivol of desic-
cotedidry eggs ond obility to domesticote moke Aedes wetl-
odopted for survivol neor humon dweltings ond increose the
vectoriol copocity of the mosquito.r 8 e A. oegypti preferentiolly
feeds on humons even in the presence of other hosts.' The
tronsition towords o hot ond humid ctimote, intermittent roinfolt
ond tropicotizotion of temperote locotions becouse of climote
chonge witt increose the burden of Aedes-borne diseoses in the
coming yeors.5

Integroted vector monogement {lVM) incorporotes overor-
ching strotegies combining ontilorvol ond onti-odult meosures,
envlronmentol modificotions ond personol protective methods.6
Antilorvol meosures stobitize the mosquito populotion even
before the stort of the outbreok ond onti-odutt meosures sup-
press the number of infected mosquitoes omid outbreoks. AnU-
lorvo[ meosures like source reduction ore time-tested strote
gies to otteviote the burden of the mosquito poputotion during
interepidemic periods.T 1r However, onti-odult meosures thot ore
oimed ot olreody infected odult mosquitoes moy be more effec-
tive ot the peok cf on ongoing outbreok. These meosures serve
os o powerful outbreok response strotegy to yietd ropid results.
There ore multiple methods, including fixing nets on doors ond
windows to deny mosquitoes entry to living spoces, indoor resid-
uol sproying, instolLotion of outocidolgrovid mosquito trops, fog-
ging ond ultrolow-volume sproying using insecticides. But these
techniques con hove unwonted side effects, such os environmen
tol contominotion or the kitting of other insects (e.9. in the cose
of ultro-low-volume sproying).u

Field triols thotmeosure the effectiveness ofstond-olone onti-
odult meosures hove provided conflicting results.s A recent study
by Morrison et ol.ro reported thot spotioL repellents ore effec
tiv€ ogoinst Aedes-borne infections. In controst, Lenhort et ol.lr
observed thot insecticide impregnoted nets do not resutt in long
term protection ogoinst dengue. As diverse onti-odult interven-

tions ore ovoitoble, the effect size con vory ocross different triols,
so o proper synthesis ofevidence is necessory for informed policy
mokrng. We reviewed the evidence of the effectiveness of stond
olone odult mosquito controlmeosures ogoinst Aedes-borne dis-
eoses in this scoping review ond meto-onolysis.

Methods
Seqr€h strotegy ond selection criterio
The study fottowed the Preferred Reporting ttems for Sys-
temotic Reviews ond Meto-Anolysis (PRISMA) guidelines
(https://www.prismo-stotement.orgiscoping). The proposol
wos registered in PROSPERO (CRD42022340160), on interno-
iionol prospective register for sysLemotic reviews. The elecLronic
bibliogrophic dotoboses seorched were MEDLINE, Embose, Sco-
pus ond the Cochrone Librory (Cochrone Dotobose of s)stemotic
Reviews, Cochrone Centrol Register ofControlled Trio{s (CENTRAL)

ond Cochrone Methodology Register). In tubMed, seorch terms
connected by Booleon operotors were used for o generol seorch
(URL: https://pubmed.ncbi.ntm.nih.gov/fterm=o/o28trop+OR+
sproying+OR+fog9in9+Oe+ULV+OR+IRS+CR-l5S+o,/o2 9+Al'.lD+
%28dengue+OR+chikungunlo+OR+ziko+Qp+ygllsw+fevero/o29).
Along with the primory seorch, we used oll possible combinotions
of infection' (dengue, chikungunyo, Ziko ond yellow fever) ond
'onti odult mosquito control meosure' (trop, sproying, fogging,
ULV, IRs/indoor residuot sproy ond lSS/indoor spoce sproy) poirs
in the odvonced seorch function of fubN4ed. The seorches were
independentty conducted by two investigotors (TSA ond JV).
Eoch study identified in the seorch wos evollroted ogoinst the
foltowing predetermined criterio:

P o ft i ci p s nts / p op u I oti on

People inhobitrng oreos prone to oengue, chrkungunyo, Ziko or
yellow fever ond ony stond-olone onti-odult meosures used
ogoinst Aedes.

Inte N e nti ons / e x posures

lnterventions were ony stond-olone onti-odult meosures for con-
trolting Aedes mosquito-borne diseoses, which couid be vector
trops (grovitrops or sentineltrops, not ovitrops) or torgeted insec-
ticide oppticotion (oppticotion of insecticides to surfoces like bed
nets, cloths ond wotls or in spoces inside or outside of buildings)
or generol opplicotion of insecticides like fogging or ultro-low-
volume sproying.

Integroted vector monoqement (lVM) techniques thot com-
bine ontilorvot methods with onti-odult meosures were excluded,
os it becomes impossible to meosure the stond-otone impoat
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Figurc 1. PRISMA flow cl-rort cf the revie\., process

of the onti-odutt meosures. Onty the use of insecticides ogoinst
odult Aedes mosquitoes wos considered. Techniques tike Wol-
bochio or sterile msles were not considered, even if they were
opplied to odults, becouse their effect is mointy on lorvol
density.

Comporotors/contrcls

People inhobiting oreos prone to dengue, chikung[nyo, Ziko or
yellow fever ond where cny onti-odutt meosures ore not used
ogoinst Aedes were used os comporotors/controls.

Types of studies included in the eview

We exomined rondomised controlled triots (RCTS; individuol ron-
domizotion or cluster rondomizotion) in o field setting conducted
onywhere oround the world during the period 1 December 2012
[o 31 November 2022. We chose this orbitrory time frome to
include recent evidence thot could help us onswer our reseorch
question. Open lobetor studies blinded ot ony [evel were included.
Onty publicotions in English were considered. Grey literoture,
including conference prcceedings ond unpublished reports, wos
not included in this review.

Primory outcomes

The incidence of dengue, meosured os o chonge in seroprevo-
lence or detection of o new infection. wos the primory outcome.
There were no triots testing the effectiveness ofodultAedes con-
trol meosures ogoinst chikungunyo, Ziko or yellow fever. Some
triots meosured the direct impoct of the intervention on indoor

A. oegypti obundonce. Hence the two primory outcomes of the
study were seroconversion/incidence of dengue ond indoor A.
oeqlpti obundonce.

Setondory outcome

Lorvol indices con be indicotive of the effect of onti-mosquito
octivities. The Breteou Index {BI), colcutoted for the tocotions of
anterventions compored with the comporotor, yros ccnsidered os
o secondory outcome for this onolysis. We included lorvol indices
os o secondory outcome becouse on indirect effect on lorvol
indices is onticipoted when onti-odult meosures ore employed.
Lorvot indices ore olso widely used os proxies for vector surveil-
lonce ond vector control progrom monitoring.

Doto extroctlon ond quolity ossessments
Figure 1 depicts the doto extrortion process. Titles of studies
retrieved using the seorch strotegy ond those from odditionol
sources were screened independentty by two review outhors.
Studies thot potentiolly met the inclusion criterio were identi-
fled. lhe obstrocts of the setected studies were ossessed by the
reviewers in the second stoge ond independent lists of eligible
studies were preporeC. The two reviewers were blinded An odju
dicotor checked the list ofstudies prepored by eoch reviewer ond
decided upon the compteteness of reviews ot this stoge. The full
text ofthe potentiolly etigible studies wos retrieved ond indepen-
dently ossessed for etigibitity ot the third stoge ofthe review pro-
cess. Any disogreement between the teom members over the eli-
gibitity ofony study lvos re discussion. A stondord
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studies for ossessment of study quolity ond evidence synthesis.
The extrocted informotion included study settinq, study populo
tion ond porticipont demogrophics ond bosetine chorocteristics,
detoits ofthe intervention ond control conditions, study method
ology, recruitment ond study compietion rotes, outcomes ond
times of meosurement, indicotors of occeptotility to users, sug-
gested mechonisms of intervention oction ond informotion for
ossessment of the risk of bios.

The risk of bios wos ossessed independently by two review
outhors using Cochrone's risk of bios ossessment tool.

Disogreements between the review outhors over the risk of
bios in porticulor studies were resolved by discussion, with the
involvement of o third review outhor where necessory. The over-
otl risk ofbios for oli included studies wos quolitotively evoluoted
ond provided in o colour-coded risk ofbios motrix.

Ethics
As this study is o scoping rcvicw of publishcd litcroturc ond
does not involve humon porticiponts or unpublished personol
doto, ethicot opprovol wos not required. However, the Institu-
tionol Reseorch Committee ofGovernment Medicol Cotlege, Mon-

ieri. scrutinised the study proposol ond exempted it from review
by the Humon Ethics committee.

Results
The 1L studies setected for the systemotic review ond meto
onolysis ore presented in Toble 1. Condidote studies were
conducted in North Americo (Mexico),south Americo (Brozit,

Peru ond Venezuelo) ond Asio (Thoitond ond Indonesio). There
were no studies reported from Afiico. Indion studies were olso
obsent.

Design, interventions ond outcomes

Houses were the sompling units for oll the studies. Atl except
onero were cluster RCTS. Supplementory File Port 1, loble 51

detoils the clusters used in eoch study. The ontFodult meo
sures used were house screening with insecticide screening

nets,'2 "'e), oreol ultro-low-volume insecticide opplicotionl r,

moss tropping with Bc-Sentinel trops,-'r' insecticide treoted
curtoinsll 17rd ond insecticide-bosed spoce repellentlo 20. Five
sLudies ossessed infection-reloted ouLcome meosures. Two
studiesi':! used ocute infection evidenced by tmmunoglobulin
M (lgM) enzyme-Linked irnmunosorbent ossoy (ELISA) positivity
for dengue. The others1f.1l 16 used indirect lgc ontibody-bosed
seroconversion.

Eight studies recorded the impoct on odult A. oegypti obun-
donce using odult indoor resting Aedes mosquitoes cotlected
from oll rooms with Prokopock ospirotors for 30 min. Three
studiesrl 1' Ii used the torvol BI, the overoge number of breed
ing sites per 100 houses.

We used BI onty os o secondory outcome meosure becouse we
were more interested in the impoct on potentiolty infected odult
mosquitoes ond the reduction in infection.

0ne ofthe studiesr" hod more thon two orms, so the compor
ison between the onti odult meosure (insecticide'impregnoied
curtoin) ond plocebo wos used in the onolysis.

Att the studies except one were open-lobet triols. The opproisot
of the risk of bios bosed on Cochrone's risk of bios ossessment
checklist wos detoiled in port 2 of the Supptementory Fite ond
summorised in Figurcs 51 ond 52.

Effectiveness of onti-odult meosures to prevent dengue
infection or to retord seroconversion (primory outcome)
Figure 2 is o forest plot depicting the effectiveness of onti-odult
meosures ogoinst Aedes mosquitos to prevent dengue infection
or to retord seroconversion (primory outcome). A rondom effects
meto-onolysis wos used, os there is siqnificont heteroqeneity
(l =95o./o, :i=0.79 ond Ccchron's Q is significcnt with p<0.05).
The studies with moximum weight, 29.4olorr ond 29.3olo,10 hod
conflicting resutts. The pooted OR (Montel-Hoenszel, rondom)
wos 0.72 (95olo CI 0.28 to 1.86). The point estimote of the pooled
0R showed 2 8olo protection ogoinst new dengue infections in
houses deploying onti odult meosures ogoinst Aedes, but the
effectiveness wos not stotisticolly significont.

Effectiveness of onti-odult meosures to reduce indoor
odult A, oegypti obundonce (primory outcomel
Figure 3 is o forest ptot depictinq the effectiveness of onti-odutt
meosures ogoinst lndoor odult A. oegypti obundonce (primory
outcome). A rondom effects meto-onolysis wos used {lr:1000/6,
rr=2 56 ond Cochron's Q is significont with p<0.05) to ossimi
lote stondordised meon differences of the primory outcome. The
A. oegypti obundonce wos lower thon thot of the comporotor
houces in oll the studies ond the pooled effect meosure (-1.81
[95% CI -2.86 to -.0.76]) v,'os stotisticolty signiflcont.

Effectiveness of onti-odult meosures to reduce the BI
(secondory outcome)
The results ore presented in the Supplementory File Fgure 53
is o fo!.est plot depicting the effectiveness of onti-odult meo-
sures oqoinst Aedes
stondordised meon
wos negligible.

mosquito
difference

the BI. The pooted
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Dotq synthesis

Doto onolysis wos done using Review Monoger version 5.4
(Cochrone Cotloborotion, London, UK). Quontitotive doto were
extrocted from ott the condidote studies. Summories ofthe inter-
vention effects for eoch study were provided by colculoting odds
rotios (ORs) for dichotomous outcomes (seroconversion/infection
os the outcome) ond stondordised meon differences for continu-
ous outcomes (indoor A. oegypti obundonce ond the BI). Hetero-
geneity wos ossessed using the CochrJne,( test, I stotistic orrd
.r test. PotentioI publicotion bios wos evoluoted ond illustroted
using o funnel plot. After checking for heterogeneity, the doto
were pooled using o fixed/rondom effects meto-onolysis ond the
effect meosures, their 9501, contidence intervots (CIs) ond two'
sided p volues for eoch outcome. Subgroup onolyses were used
os the sensitivity onofysis. Results were plotted using forest plots
for oll outcome voriobles in the study.

Sensitivity onotyses were performed to identify interventions
thot ore more likety to influence the pooled effect meosures.
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Toblc 1- Chorocteristics of the induded studies.

Study Country/continent liesign lntetverltron Ortcolne (sr

Che-Medozo et cl. 201812 lvlexico/North Amenco Cluster RCT cf houses House screening v;ith
ins-".ttcide-treoted
screening nets

Aeriol ultro-lo\,! volLrme

insectrcide opplcotion

Nldss trupprig wrtlr tlre
BG Sentinel Lrop

f4oss tropping with the
BG Sentrnel trop

4. ceqlptr obundonce

A oegyptr obundonceCorreo-l\4oroles et ol.

201813

Deger rer et u1.20141-

Lenhort et ol 201117

Lenhort et ot 202011

A. deqypt, uLurdur rce orrd
denque virus IgM
ontibody dete.tioo

A. oegyptr abundqnce ond
denque virus I9l,'!

ontiho.ly dete.tion

A. oegypt, obundonceHou<e screenrng wth
rnse.trcrde trPoted
screenlng nets

Inaedrcrde-treoted curtoins

Insecticide-treoted curtdins

IUexicc/North Amenco Cluster RCT of houses

Bruziu5outlr Arreri(d (lulter RCT ofiruuJe>

Degener et ol. 201515 Brozrl/south Ameri.o Cluste. RCT ofhoules

RCT of tndrviduol
houses

Monrique Soide et ol
20211e

Publicotion bios

Funnel plots (Figures 4 ond 5, Figure 54) depict the effect meo
sures of individuol studies oround the pooled estimotes. No
morked publicotion bios wos noted for the outcomes of dengue
rntectron/seroconversron (Frgure 4) ond Bl (lrgure 54). For rndoor
odult A. oegypti obundonce {Figure 5), the tunnel hos mitd toper
in9 on the right-hond side, indicoting o void of studies u/ith high
effect sizes.

Subgroup qnqlysis

Effectiveness of cnti-odult meosules to prevent
dengue infection or to retqrd seroconv€rsion excluding
insecticide-impregnoted curtoins
Controry to other studies, Lenhort et ol.1r found 0 signiflcontly
increosed risk of dengue infection in the intervention group. The
study orgued thot the effect of impregnotion of curtoins with
insecticides moy wone over time ond peopte residing in those
houses moy neglect other modes of mosquito control becouse ot

ClLr5-ter RCT ofhouses

l,lorrieon et dt. 202210 Peru,/south Arierico aluster RCT cfhou5e!

Permono et ol. 202220 lndonesio/Asio aluster RCT ofhouses

Holrse screening with
insecticide-treoted
screening nets

Inrecticide-bcsed spoce
repellent

BI

BI ond denguevirus
setocollvelslon

BI ond Cengue virus

seroconversicrn

A oegypti obundonce

Insecticrde bosed spoce
rep3llent

A. oegypti rbunConce ond

dengue vkus
seroconversion

A. oegypti obundonce

o folse sense of security. Thus we conducted o 5ubgroup onolysis
excluding the studies reporting insecticide impregnotion of cur
toins (Figure S5). It showed interventions other thon insecticide
impregnoted curtoins (BG-Sentinet trop ond spotiol oppticotion of
insecti.ides) offered signiflcont protection fom dengue infection
(OR 0.47 [95o/o CI 0.39 to 0.57]).

Effectiveness of specific onti-odult meosures in the
reduction of indoor odult A. oegypti obundonce

Figures 5o-58 show the effectiveness oF insecticide-tr€oted
screenang nets, spotiol opplicotion of insecticides or repellents
ond BG Sentinet trops, respectiveLy, on rnCoor cCult A. oegypti
obundonce. All types of interventions significontty reduced
the number of indoor Aedes mosquitoes. The stondordised
meon difference of insecticide-treoted screenang nets, spo
tiol ooplirotion of insecticides or repeltents ond 8G Sentinel
trops wos 3.36 (95Y0 CI -'6.55 71 195%
CI -3.57 to 0.04) ond -0.35
respectivety.

Lenhort et ol. 20221s

Thoilond/Asio

Peru/South Americ(l

Cluster RaT ofhouses

Cluster RCT ofhouses

Venozuelo/South

Ameriro

Mexico/North Americo

Cluster RCT ofhouses Inse.ticrdc treoted curtorn5

.t

0.22),

/,
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Figu.e 2. Forest plot depicLinq the eiiectrveness ol onh odult mcosures to prevent denque intection or retord seroconversron
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Figure 3. Foresl plot depicting the effectrveness of onti odult meosures lo reduce odult A. oeqyptr obLtndon.e

o

tor ettect meosunng new dengue rntec Figure 5. Funnel plot tbr effect meosuring indoor odult A. oeqyph obun
d<.rnce.

Aedes mosquito-borne diseoses by reducing the mosquito popu-
lotion, especiotty thot ofA. degyptl in indoor domestic spijces.rl
The number ond proportion of infected mosquitoes in this popu-
lotion during outbreoks is high, so o reduction in the indocr odult
A. aegypti poputotion is o surrogote meosure for its impoct on
Aedes-borne diseoses. However, studies thot meosure the direct
impoct of stond-olone onti-odult meosures on Aedes-borne dis-
eoses ore rore ond ore timited to dengue. We urqe reseorchers
to conduct more studies on the rote of onti-odutt meosures in
reducing dengue, chikung ond ziko becouse of

Figure 4. Funnel plol
tion/sero.r)nvf|rsit]n

Discussion
The review evoluoted the effect of stond-olone onti-odutt meo-
sures torgettng Aedes mcsquitoes on the mitigotion of dengue
infection ond the reduction in indoor A. oegypti obundonce. The
pooled effect on the reduction ofdenguewos 28olo, butonly o few
studies meosured it; there were conflicting results, ond the differ-
ence wos not stotisticolly significont However, the effect on the
indoor odutt A. oegyptipopulotion wos universol, substontiolond
stotisticotty significont. The interventions hod tittle impoct on the
lorvol indices. Anti-odutt meosures ochieve the goot of reducing
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Insecticide impregnoted window/door nets or BG-Sentinel
trops provided o 50 75o/o reduction in the incidence of dengue
infection.l0la One study reported o porodoxicotly high incidence
of dengue fever in houses where insecticide impregnoted cur'
toins were instotted. The oction of insecticides wones over time,
ond o folse sense of security might result in neglect of other
mosquito control meosures.ll The existence or development of
insecticide resistonce con otso contribute to the decreosed effect
ofthe intervention.2l Hence indoor residuol sproying with insecti-
cides ond insecticide impregnotion of curtoins moy not be pro-
tective in the long run 2r']r The flnding reinforces the impor-
tonce of community engogement in sustoining the effect ofthese
interventions.:r 2:

The reduction of indoor odutt A. oegypti obundonce ofter
the interventions wos found to be morked. Sensitivity onolysis
showed thot 0ll interventions torgeting odult Aedes mosquitoes
resutted in o significont reduction of this porometer. The pres-

ence of indoor odutt A. oegypti mosquitoes is o decisive foctor
rn spreoding Aedes-borne infections.:" The percentoge reduction
in the rondidote studies becouse of the interventions ronged
fro.rt 20o/o to 75ok of the totol indoor odult A. oegypti mosquitoes
per househotd (Figure 3). Alt types of interventions torgeting the
odult Aedes mosquitoes, including insecticide-treoted nets, spo-
tioI oppticotion of insecticades/repellents ond mosquito trops, sig-
nifrcontly reduced the burden ofindoor Aedes mosquitoes, result-
ing in tower diseose tronsnrission. Vy'e could not evotuote the spe
cific impoct of torgeted indoor residuol sproy os on intervention
becouse of the poucity of controlled triols fulfilting the eligibitity
criterio of our study. However, the evidence being occumuloted
fovours torgeted indoor residuo[ sproying, whi.h combines the
bionomics of indoor Aedes mosquitoes with the residuol noture
ofthe insecticide.:1

Temporol ond spotiol distribution of included 3tudies

The timetine ofpublicotions ronged fiom 2013 to 2022, but most
of the Inctuded studres {6/11) were published in 2020-2022. Stud-
ies done in Africon ond tndion settings were obsent. Accordinq
to the WHO, the Americos, Southeost Asio ond Western Poci''rc

regions ore the most seriously offected by Aedes-borne infection,
with Asio representing oround 70% ofthe globol burden.27 A sero
survey suggested thot the infections ore underreported in mony
countries in the Globol South.r8 Such poucity of informotion is

seen in the spotioi distribution of the countries of origin of the
condidote studies. The voriotions in the heolth system priorities,

ovoilobility ofreseorch funding, lock ofinvestment in reseorch ond
high pubticotion costs coutd be reosons for the underrepresento-
tion of reseorch from Africo ond Indio.r2

Heterogeneity
The l: stotistics showed morked heterogeneity between the stud
ies. we used rondom effects meto-onolysis to occommodote the
stotistico[ heterogeneity. Mony foctors might hove contributed to
the torge differences in the effect. The studies come from differ-
ent countries ond the epademiotogicot situotion moy be different
in different qeoqrophicol settings, influencing the effect of inter-
ventions. The time of odministrotion of interventions, whether it
wos during on outcome or not, con olso couse heterogeneity." ru

Voriotions in the meosurement of exposure ond outcomes in
different studies contributed to methodotogicol heterogeneity.
For exomple, most of the studies quontified the incidence of
new dengue infection os o chonge in seroprevoLence, but one
omong them reported new fevers with on lgM ELISA positive
for dengue. Cluster rondomizotion wos used in oll studies except
Devine et o1.,16 which used rondomizotion ot the individuol levet.
The overoge number ofpeopte per cluster in the inctuded studies
ronged between 30 ond 250,17 contributing to differences in intr-
ocluster correlotions ond hence to the precision of the outcome
meosures.ll

strengths ond weoknesres

The current scoping review ond meto-onolysis is the first meto-
onolysis study exploring the effectiveness of stond-olone inter-
ventions torgetinq odult Aedes mosquitoes. The current onoly
sis uses direct impocts of the control octivities, like indoor odult
A. oegypti obundonce ond diseose occurrence os the outcome;
most of the comporobte previous studies used non-specific ond
indirect outcomes tike chonges in lorvol indices of Aedes. Vori-
otions in the mode of interventions, high risk of bios, method
ologicol heterogeneity, stotisticot heterogeneity ond presence of
co-interventions were the limitotions. Very few studies reported
diseose-specific outcomes, which might hove reduced the power
of the onolysis. only subgroup onolysis wos used to exploin het-
erogeneity. We used onty controlled kiols with specific outcomes
for the current onolysis. It ensured the quotity of input doto ond
mode the pooting of doto eosier. However, such on opprooch is
prone to selection bios os most of the studies in the literoture
ore field triols without o control group ond observotionol stud-
aes usinq o muttitude of outcome voriobies. Recent publicotions
might otso hove been missed becouse the time fiome of the tit-
eroture seorch wos through 2022. The A. oegypti obundonce indi-
cotors were the common outcome meosures cited in most of
the studies included in the review. Hence this review could not
specrtrcolly rnvestrgote the eltects of ontr-odult interventions on
A. olbopictus. Our literoture reseorch did not yield studies from
Indio or Africo, which might impoct the genelotizobitity of the
review findings.

Conclusions ond recommendotions
The current scoping review ond meto-onolysis opproised the
effectiveness of interventions torgeting Aedes odults in reduc-
ing the burden of Aedes-borne diseoses. It concluded thot such
interventions witt significontly reduce the number of indoor odutt
A. oegypti mosquitoes, which ore instrumentol in the spreod of
Aedes-br.rrne infections. Sensitivity onolysis showed th{.tt there is

o signiflcont reduction in the number of indoor odult mosquitoes
irrespective of the type of intervention. There wos o morked
reduction in the incidence of dengue in houses thot deployed
the meosures ogoinst odultAedes mosquitoes, butthe effect size

wos not stotisticolly significont. The reduction in the incidence of
dengue os meosured by the chonge in seroprevolence become
more morked when the studies with more risk of bios were
removed from the modet. Thus we for more robust field
triols, keeping volid meosures
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os the outcomes. This meto onolysis oLso noted thot there is o
poucity of triols from high priority oreos like lndio ond Africo.
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