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ABSTRACT
Background: Dengue vector control plays an important role in reducing the burden of dengue infection. This study aimed to 
summarise the evidence of published systematic reviews on the efficacy of dengue vector control interventions.
Methods: Systematic reviews of cluster randomised controlled trials and randomised controlled trials in populations/people 
exposed to the risk of dengue infection in the presence of the vector were included. All dengue vector control, all comparators 
and any outcomes were considered in this review. Electronic databases and reference lists were searched. Screening, full-text 
reviews, data extractions and quality assessments were conducted independently by two reviewers with resolution by a third 
reviewer.
Results: A total of 15 systematic reviews were included in this study, but narrative synthesis was performed for only 3 reviews 
that reviewed cluster randomised controlled trials or randomised controlled trials. Community mobilisation and insecticide-
treated materials were weakly effective interventions reported by two systematic reviews that have acceptable methodological 
quality. However, the non-overlapping of randomised controlled trials and cluster randomised controlled trials included in their 
respective reviews may affect the findings.
Conclusion: There is insufficient evidence to recommend a method of dengue vector control management. Novel dengue vector 
control methods are highly encouraged for urgent trials. Until then, the current respective local governments' vector control 
management may still play a vital role in controlling the mosquito's propagation and transmission of dengue infection.

1   |   Introduction

The World Health Organization (WHO) documented over five 
million cases of dengue infection across 129 countries in 2019, 
with 5000 reported dengue-related deaths in early 2023 [1]. 
Dengue fever is transmitted by a mosquito vector, Aedes aegypti, 
which is also the vector for yellow fever, chikungunya and Zika 

viruses [2]. Therefore, dengue vector control plays an important 
role in reducing the burden of dengue infection.

The World Health Assembly called on its Member States to de-
velop or adapt national vector control strategies and operational 
plans. As a result of this, resolution WHA 70.16: an integrated 
approach for the control of vector-borne diseases was adopted 
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in May 2017 [3]. The goal of this strategy is to reduce the case 
incidence and mortality due to vector-borne diseases by 2030. 
The WHO guideline recommends employing locally adapted 
sustainable vector controls either alone or in combination with 
environmental management, chemical control, individual and 
household protection and biological control [4].

Systematic reviews and meta-analyses on the effectiveness of 
dengue vector controls have been useful in informing public 
health practitioners on the choice of suitable vector controls. 
However, the recommendations of these systematic reviews are 
too specific to a geographical location [5, 6], only focused on 
household-level protection [7] or on educational messages [8]. 
Furthermore, high-quality systematic reviews that examined 
randomised controlled trials (RCTs) have yielded varying find-
ings and conclusions [9–11]. The different findings among the 
systematic reviews make it challenging to be adopted for dengue 
vector control implementation [12]. Public health practitioners 
need timely information for rapid disease control. Hence, this 
study aimed to summarise the evidence of published systematic 
reviews on the efficacy of dengue vector control interventions.

2   |   Methods

This meta-review (overview of systematic review) was conducted 
in accordance with the Cochrane method for overview of sys-
tematic reviews [13]. We have followed the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
2020 checklist for this review [14]. This study was registered in 
OSF registry: https://​osf.​io/​g5qxt​.

2.1   |   Criteria for Considering Reviews 
for Inclusion

We have included systematic reviews of cluster randomised con-
trolled trials (cRCTs) and RCTs, with or without meta-analysis. 
Their methodological quality has been assessed in our review. 
For a better-quality trial design, we decided to include reviews 
that reported results of RCTs or cRCTs. The participants in the 
included reviews were population/people exposed to the risk of 
dengue infection in the presence of the vector. All interventions 
on dengue vector control (prevention) and all comparators were 
considered in this review. Outcomes measured for the included 
reviews considered were entomological indices such as the 
Breteau index (BI), house, and pupae per person (PPI), house-
hold index (HI), container index (CI), tank positivity, number 
of mosquito adults; dengue incidence (any reported case data, 
clinical, lab-confirmed or serologically positive cases); and any 
other outcome measures reported in the eligible systematic re-
view were also included.

2.1.1   |   Search Methods for Identification of Reviews

An electronic search was performed using PubMed, OVID (all 
EBM Reviews) and Cochrane Library. The search was performed 
on 2nd May 2024. No language restriction or date of publication 
was imposed. An additional search through the reference list of 
included reviews was performed.

The keywords ‘vecto’, ‘contro’ and ‘mosquit’ were combined 
with the Boolean operator OR, which was then combined with 
‘dengue,’ using Boolean operator AND. Since the MeSH term of 
‘mosquit’ includes ‘Aede’, we omitted this term in our Boolean 
combinations. A filter was employed to limit the search to only 
‘systematic review’ and ‘meta-analysis’ in PubMed; ‘human’, 
‘systematic review’ and removal of preprint records in OVID; 
and limited to only ‘Cochrane Reviews’ in the Cochrane Library. 
Additionally, due to the default setting of OVID search for all 
EBM Reviews, we manually removed publications derived 
from Cochrane Clinical Answers, Cochrane Central Register of 
Controlled Trials and Cochrane Methodology Register.

2.2   |   Data Collection and Analysis

2.2.1   |   Selection of Reviews

Duplicates were removed by matching the DOIs and titles using 
R version 4.4.0. Additional duplicates identified during the 
screening process were removed manually. Titles were then 
screened independently by two reviewers. Any disagreement 
was resolved by a third reviewer. Subsequently, full texts were 
retrieved for review independently by the two reviewers with a 
resolution by a third reviewer if there was disagreement.

2.3   |   Data Extraction and Management

A pre-piloted data extraction form was used to extract the data. 
The data were extracted and cross-checked for any discrepan-
cies by the independent reviewers. The discrepancies were re-
solved by a third reviewer.

2.4   |   Assessment of Methodological Quality 
of Included Reviews

The AMSTAR 2: a critical appraisal tool for systematic re-
views that include randomised or non-randomised studies of 
healthcare interventions, was used to assess the quality of the 
reviews by two independent reviewers, with a third reviewer to 
resolve any discrepancies [15]. Additionally, the percentage of 
scores was calculated for each of the reviews by the sum of ‘yes’ 
as 1 and ‘partial yes’ as 0.5, over a total of applicable questions.

2.5   |   Data Synthesis

A narrative synthesis was performed along with a table to sum-
marise each of the systematic reviews' characteristics, a sum-
mary of the quality of evidence within individual systematic 
reviews, and a conclusion of the individual reviews. We were un-
able to isolate and assess specific conclusions on RCT and cRCT 
in 12 studies with mixed primary studies. These were narrated 
in Section 3, but Sections 4 and 5 were based on systematic re-
views that only included RCTs and cRCTs to ensure the quality 
of this meta-review. No quantitative data analysis was conducted. 
R version 4.4.0 and package ccaR were used for calculating the 
Corrected Covered Area (CCA) % to assess the degree of over-
lapping primary studies among the included systematic reviews 
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[16, 17]. High overlap can introduce bias in the synthesis by over-
representing certain studies, while low overlap suggests more 
independent evidence sources. CCA % values lower than five in-
dicate slight overlap and values greater than or equal to 15 indi-
cate high overlap. CCA % was calculated by the formula:

where N is the total number of included publications (including 
double counting) in evidence synthesis; r is the number of rows 
(number of index publications); and c is the number of columns 
(number of reviews). CCA is then expressed as a percentage.

3   |   Results

A total of 15 systematic reviews were included in this study. A 
PRISMA 2020 flow diagram of the article retrieval process and 
reasons for exclusion is provided in Figure 1. The excluded stud-
ies after full-text review are listed in Table S1.

Among the 15 studies, three systematic reviews focused 
solely on RCTs and cRCTs alone [10, 11, 18], and 12 included 
other types of study designs as well, such as non-RCTs, quasi-
experimental and observational studies [5, 7, 9, 19–27]. The 
studies were published between 2009 and 2023. Among the 
three studies that reviewed only cRCTs and RCTs, two as-
sessed the quality of the included articles using the Cochrane 
risk of bias tool, and one used the Consolidated Standards of 
Reporting Trials (CONSORT) to evaluate the adequacy of re-
porting. Among the 12 that have mixed designs in their reviews, 
four used the Cochrane tool, two used CONSORT, two did not 
mention what was used to assess the quality and four did not 
assess at all. The study characteristics are tabulated in Table 1.

Overall CCA was 10.2%. Twenty-eight of the pairwise com-
parisons of included studies have more than 15% of CCA 
(26/106 pairs). Figure  2 displays the heatmap for the CCA % 
of all paired comparisons. The pairwise comparisons of CCA 
of all included studies are tabulated in Table  S3. Alvarado-
Castro et al. overlapped 42.9% and 48% of CCA with Horstick 
and Runge-Ranzinger and Buhler et al., respectively. The CCA 

CCA =
N − r

(r × c) − r

FIGURE 1    |    PRISMA 2020 flow diagram.

Records identified from:
PUBMED (n =255)
Cochrane Database of 
Systematic Reviews (n =20) 

OVID (n =40)

Records removed before 
screening: 

Duplicate records 
removed (n =21)

Records screened
(n =294)

Records excluded
(n =274)

Reviews sought for 
retrieval
(n =22)

Reviews assessed for 
eligibility
(n =22)

Studies included in review
(n = 15)

Id
en

tif
ic

at
io

n
S

cr
ee

ni
ng

In
cl

ud
ed

Records excluded

� No randomised 
controlled trial 
included in the 
review (n =7)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4 Tropical Medicine & International Health, 2025

T
A

B
L

E
 1

    
|    

T
he

 st
ud

y 
ch

ar
ac

te
ri

st
ic

s o
f i

nc
lu

de
d 

sy
st

em
at

ic
 re

vi
ew

s (
co

nd
en

se
d 

ve
rs

io
n,

 se
e 

Ta
bl

e 
S2

 fo
r e

xp
an

de
d 

ve
rs

io
n)

.

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

A
lv

ar
ad

o-
C

as
tr

o 
20

17
A

ss
es

si
ng

 th
e 

ef
fe

ct
s 

of
 in

te
rv

en
tio

ns
 fo

r 
A

ed
es

 a
eg

yp
ti 

co
nt

ro
l: 

sy
st

em
at

ic
 re

vi
ew

 
an

d 
m

et
a-

an
al

ys
is

 o
f 

cl
us

te
r r

an
do

m
is

ed
 

co
nt

ro
lle

d 
tr

ia
ls

Ja
nu

ar
y 

20
03

 a
nd

 Ju
ne

 
20

13
 (u

pd
at

ed
 th

e 
se

ar
ch

 
in

 N
ov

em
be

r 2
01

6 
to

 c
ov

er
 

ar
tic

le
s p

ub
lis

he
d 

up
 to

 
th

e 
en

d 
of

 O
ct

ob
er

 2
01

6)

18
 st

ud
ie

s (
24

6 
in

te
rv

en
tio

n 
cl

us
te

rs
, 4

8,
13

1 
in

te
rv

en
tio

n 
ho

us
eh

ol
ds

) a
nd

 2
88

 c
on

tr
ol

 
cl

us
te

rs
 (6

9,
43

0 
co

nt
ro

l h
ou

se
ho

ld
s)

 
in

 1
3 

co
un

tr
ie

s

St
ud

ie
s c

on
ce

rn
ed

 d
ir

ec
tly

 
w

ith
 th

e 
im

pa
ct

 o
f c

he
m

ic
al

 
co

nt
ro

l, 
bi

ol
og

ic
al

 c
on

tr
ol

 
or

 c
om

m
un

ity
 m

ob
ili

sa
tio

n,
 

al
on

e 
or

 in
 c

om
bi

na
tio

n,
 o

n 
de

ng
ue

 v
ec

to
r p

ar
am

et
er

s;
 

st
ud

ie
s t

ha
t w

er
e 

cR
C

Ts
; 

an
d 

st
ud

ie
s t

ha
t p

ro
vi

de
d 

in
fo

rm
at

io
n 

ab
ou

t a
t l

ea
st

 
on

e 
of

 th
e 

th
re

e 
st

an
da

rd
 

A
e.

 a
eg

yp
ti 

in
di

ce
s: 

H
I—

ho
us

eh
ol

ds
 w

ith
 la

rv
ae

 
or

 p
up

ae
 a

s a
 p

ro
po

rt
io

n 
of

 h
ou

se
ho

ld
s e

xa
m

in
ed

; 
C

I—
co

nt
ai

ne
rs

 w
ith

 la
rv

ae
 

or
 p

up
ae

 a
s a

 p
ro

po
rt

io
n 

of
 

co
nt

ai
ne

rs
 e

xa
m

in
ed

; a
nd

 
BI

—
co

nt
ai

ne
rs

 w
ith

 la
rv

ae
 

or
 p

up
ae

 a
s a

 p
ro

po
rt

io
n 

of
 

ho
us

eh
ol

ds
 e

xa
m

in
ed

C
he

m
ic

al
 c

on
tr

ol
 in

te
rv

en
tio

ns
1.

 1
%

 te
m

ep
ho

s a
pp

lie
d 

to
 

ho
us

eh
ol

d'
s w

at
er

 c
on

ta
in

er
s 3

 
m

on
th

ly
. C

om
m

un
ity

 re
m

ov
al

 
of

 ‘r
em

ov
ab

le
’ w

at
er

 c
on

ta
in

er
s 

ve
rs

us
 c

om
m

un
ity

 re
m

ov
al

 o
f 

‘re
m

ov
ab

le
’ w

at
er

 c
on

ta
in

er
s

2.
 W

in
do

w
 c

ur
ta

in
s w

ith
 

la
m

bd
ac

yh
al

ot
hr

in
 a

nd
 

py
ri

pr
ox

yf
en

 c
hi

ps
 in

 w
at

er
 

(h
ou

se
ho

ld
s t

oo
k 

ou
t c

hi
ps

; n
ot

 
co

ns
id

er
ed

 fu
rt

he
r)

 v
er

su
s c

on
tr

ol
 

cl
us

te
rs

 re
ce

iv
ed

 n
o 

in
te

rv
en

tio
ns

3.
 I

ns
ec

tic
id

e 
(p

er
m

et
hr

in
) t

re
at

ed
 

be
dn

et
s (

IT
N

s)
 su

pp
lie

d 
to

 
ho

us
eh

ol
ds

 v
er

su
s n

o 
tr

ea
tm

en
t 

fo
r 5

 m
on

th
s;

 re
ce

iv
ed

 IT
N

s a
ft

er
 

6 m
on

th
s

4.
 …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

1.
 B

I, 
C

I m
ea

su
re

d 
m

on
th

ly
 

fo
r 1

0 m
 in

 3
00

 h
ou

se
ho

ld
s 

ra
nd

om
ly

 se
le

ct
ed

 in
 b

ot
h 

in
te

rv
en

tio
n 

an
d 

co
nt

ro
l 

cl
us

te
rs

2.
 H

I, 
C

I, 
BI

 a
nd

 P
PI

 m
ea

su
re

d 
at

 b
as

el
in

e,
 4

 w
ee

ks
, 

4,
 1

2 
(M

ex
ic

o)
 a

nd
 9

 m
 

(V
en

ez
ue

la
).

A
du

lt 
de

ng
ue

 Ig
M

 se
ro

lo
gy

 
at

 b
as

el
in

e 
an

d 
8 m

 in
 

Ve
ne

zu
el

a 
in

 a
pp

ro
x 

65
0 

ho
us

eh
ol

ds
3.

 …
 (s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

C
oc

hr
an

e 
ap

pr
oa

ch
: s

ix
 st

ud
ie

s 
in

 th
e 

m
et

a-
an

al
ys

is
 a

s h
av

in
g 

a 
‘lo

w
 ri

sk
 o

f b
ia

s’ 
an

d 
fo

ur
 a

s 
ha

vi
ng

 a
n 

‘u
nc

le
ar

 ri
sk

 o
f b

ia
s’

Bl
in

di
ng

 o
f p

ar
tic

ip
an

ts
 a

nd
 

pe
rs

on
ne

l: 
18

 lo
w

 ri
sk

 o
f b

ia
s

Bl
in

di
ng

 o
f o

ut
co

m
e 

as
se

ss
m

en
t: 

17
 u

nc
le

ar
 ri

sk
 

of
 b

ia
s,

 1
 lo

w
 ri

sk
 o

f b
ia

s
In

co
m

pl
et

e 
ou

tc
om

e 
da

ta
: 1

0 
un

cl
ea

r r
is

k 
of

 
bi

as
, 8

 lo
w

 ri
sk

 o
f b

ia
s

Se
le

ct
iv

e 
re

po
rt

in
g:

 3
 u

nc
le

ar
 

ri
sk

 o
f b

ia
s,

 1
5 

lo
w

 ri
sk

 o
f b

ia
s

O
th

er
 so

ur
ce

s o
f b

ia
s: 

18
 

un
cl

ea
r r

is
k 

of
 b

ia
s

Bu
hl

er
 2

01
9

En
vi

ro
nm

en
ta

l 
m

et
ho

ds
 fo

r d
en

gu
e 

ve
ct

or
 c

on
tr

ol
—

A
 

sy
st

em
at

ic
 re

vi
ew

 
an

d 
m

et
a-

an
al

ys
is

Th
e 

lit
er

at
ur

e 
se

ar
ch

 
w

as
 p

er
fo

rm
ed

 u
nt

il 
30

th
 M

ay
 2

01
7

19
 fo

r q
ua

lit
at

iv
e 

sy
nt

he
si

s a
nd

 1
6 

fo
r m

et
a-

an
al

ys
is

E
xc

ep
t o

ne
 R

C
T,

 a
ll 

st
ud

ie
s w

er
e 

de
si

gn
ed

 a
s c

R
C

Ts
G

eo
gr

ap
hi

ca
lly

, m
os

t s
tu

di
es

 w
er

e 
co

nd
uc

te
d 

in
 S

ou
th

 A
m

er
ic

a 
(4

2%
) 

an
d 

C
en

tr
al

 A
m

er
ic

a 
(4

2%
), 

w
ith

 
th

e 
re

m
ai

nd
er

 in
 S

ou
th

 A
si

a 
(1

8%
) 

an
d 

So
ut

he
as

t A
si

a 
(2

1%
) …

 (s
ee

 
Ta

bl
e 

S2
 fo

r m
or

e 
de

ta
ils

)

Th
e 

el
ig

ib
ili

ty
 c

ri
te

ri
a 

fo
r t

he
 

as
se

ss
ed

 li
te

ra
tu

re
 w

er
e:

 (i
) 

ra
nd

om
is

ed
 c

on
tr

ol
le

d 
tr

ia
ls

 
(R

C
Ts

) o
r c

lu
st

er
 ra

nd
om

is
ed

 
co

nt
ro

lle
d 

tr
ia

ls
 (c

R
C

Ts
) w

ith
 

th
e 

fo
llo

w
in

g 
en

vi
ro

nm
en

ta
l 

ve
ct

or
 c

on
tr

ol
 m

et
ho

ds
: (

a)
 

co
nt

ai
ne

r c
ov

er
s w

ith
ou

t 
in

se
ct

ic
id

es
, (

b)
 c

on
ta

in
er

 
co

ve
rs

 w
ith

 in
se

ct
ic

id
es

, (
c)

 
w

as
te

 m
an

ag
em

en
t w

ith
 

di
re

ct
 g

ar
ba

ge
 c

ol
le

ct
io

n,
 (d

) 
w

as
te

 m
an

ag
em

en
t w

ith
ou

t 
di

re
ct

 g
ar

ba
ge

 c
ol

le
ct

io
n 

an
d 

(e
) e

lim
in

at
io

n 
of

 b
re

ed
in

g 
pl

ac
es

, (
ii)

 o
ut

co
m

e 
m

ea
su

re
s 

fo
r p

up
al

 o
r l

ar
va

l i
nd

ic
es

, (
iii

) 
fie

ld
 st

ud
ie

s c
on

du
ct

ed
 w

he
re

 
de

ng
ue

 v
ec

to
rs

 n
at

ur
al

ly
 

oc
cu

r

1.
 T

w
el

ve
 st

ud
ie

s c
om

bi
ne

d 
tw

o 
or

 
m

or
e 

ve
ct

or
 c

on
tr

ol
 m

et
ho

ds
. 

C
on

ta
in

er
 c

ov
er

s w
ith

ou
t 

in
se

ct
ic

id
es

 w
er

e 
im

pl
em

en
te

d 
in

 
ei

gh
t s

tu
di

es
, m

or
e 

sp
ec

if
ic

al
ly

 
al

l t
he

se
 st

ud
ie

s u
se

d 
lid

s o
r n

et
s 

on
 w

at
er

 st
or

ag
e 

co
nt

ai
ne

rs
. I

n 
si

x 
st

ud
ie

s,
 c

on
ta

in
er

 c
ov

er
s w

er
e 

im
pl

em
en

te
d 

in
 p

ar
al

le
l w

ith
 

w
as

te
 m

an
ag

em
en

t c
am

pa
ig

ns
2.

 F
ou

r s
tu

di
es

 in
st

al
le

d 
co

nt
ai

ne
r 

co
ve

rs
 w

ith
 in

se
ct

ic
id

es
. K

ro
eg

er
 

et
 a

l. 
ap

pl
ie

d 
la

m
bd

ac
yh

al
ot

hr
in

 
to

 c
ur

ta
in

s i
n 

M
ex

ic
o,

 w
he

re
as

 
th

e 
ot

he
r s

tu
dy

 b
y 

K
ro

eg
er

 
et

 a
l. 

in
 V

en
ez

ue
la

 u
se

d 
fi

rs
tly

 
de

lta
m

et
hr

in
 a

nd
 a

ft
er

 5
 m

on
th

s 
ad

di
tio

na
lly

 la
m

bd
ac

yh
al

ot
hr

in
 

w
as

 a
pp

lie
d.

 T
w

o 
st

ud
ie

s t
re

at
ed

 
w

at
er

 w
ith

 T
em

ep
ho

s a
nd

 
py

ri
pr

ox
yf

en
 c

hi
ps

3.
 T

he
 w

as
te

 m
an

ag
em

en
t 

ca
te

go
ry

 w
as

 d
iv

id
ed

 in
to

 tw
o 

su
bc

at
eg

or
ie

s,
 w

ith
 d

ir
ec

t g
ar

ba
ge

 
co

lle
ct

io
n 

(e
ig

ht
 st

ud
ie

s)
 a

nd
 n

o 
ga

rb
ag

e 
co

lle
ct

io
n 

(f
iv

e 
st

ud
ie

s)
4.

 …
 (s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

A
 to

ta
l o

f 1
7 

st
ud

ie
s r

ep
or

te
d 

BI
, 1

5 
st

ud
ie

s r
ep

or
te

d 
H

I, 
13

 
st

ud
ie

s r
ep

or
te

d 
C

I, 
15

 st
ud

ie
s 

re
po

rt
ed

 P
PI

 a
nd

 fi
ve

 st
ud

ie
s 

re
po

rt
ed

 th
e 

nu
m

be
r o

f p
os

iti
ve

 
co

nt
ai

ne
rs

. O
nl

y 
th

e 
st

ud
y 

by
 

O
ve

rg
aa

rd
 e

t a
l. 

re
po

rt
ed

 th
e 

nu
m

be
r o

f m
os

qu
ito

es
 p

er
 h

ou
r 

in
si

de
 sc

ho
ol

s c
ol

le
ct

ed
 w

ith
 

a 
Pr

ok
op

ac
k 

as
pi

ra
to

r. 
Th

re
e 

st
ud

ie
s r

ep
or

te
d 

m
ea

su
re

s 
fo

r h
um

an
 tr

an
sm

is
si

on
 a

s 
th

e 
nu

m
be

r o
f p

up
il 

ab
se

nc
e 

pe
ri

od
s a

t s
ch

oo
l, 

cl
us

te
r 

sp
ec

if
ic

 ra
te

s o
f d

en
gu

e 
vi

ru
s 

in
fe

ct
io

n 
in

 p
ai

re
d 

sa
liv

a 
sa

m
pl

es
 fr

om
 c

hi
ld

re
n 

an
d 

th
e 

nu
m

be
r o

f r
ep

or
te

d 
de

ng
ue

 
ca

se
s a

nd
 Ig

M
 se

ro
lo

gy

C
O

N
SO

R
T 

on
 re

po
rt

in
g 

st
ru

ct
ur

e.
 N

o 
ov

er
al

l c
on

cl
us

io
n

(C
on

tin
ue

s)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



5

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

H
or

st
ic

k 
20

18
Pr

ot
ec

tio
n 

of
 th

e 
ho

us
e 

ag
ai

ns
t C

ha
ga

s d
is

ea
se

, 
de

ng
ue

, l
ei

sh
m

an
ia

si
s,

 
an

d 
ly

m
ph

at
ic

 fi
la

ri
as

is
: 

a 
sy

st
em

at
ic

 re
vi

ew

19
80

–2
01

7
12

 o
ut

 o
f 3

2 
st

ud
ie

s w
er

e 
de

ng
ue

 
st

ud
ie

s:
N

um
be

r o
f s

tu
di

es
: 1

2
N

um
be

r o
f h

ou
se

ho
ld

s a
ss

es
se

d:
 

Be
tw

ee
n 

18
7 

an
d 

18
,8

38
D

ur
at

io
n 

of
 fo

llo
w

-u
p:

 B
et

w
ee

n 
4 w

ee
ks

 a
nd

 2
4 m

on
th

s

Ty
pe

s o
f d

is
ea

se
s i

nc
lu

de
d 

ve
ct

or
-b

or
ne

 N
TD

s s
uc

h 
as

 C
ha

ga
s d

is
ea

se
, d

en
gu

e,
 

le
is

hm
an

ia
si

s (
bo

th
 c

ut
an

eo
us

 
an

d 
vi

sc
er

al
) a

nd
 ly

m
ph

at
ic

 
fi

la
ri

as
is

. F
ur

th
er

m
or

e,
 v

ec
to

r 
co

nt
ro

l o
pe

ra
tio

ns
 a

re
 a

pp
lie

d 
in

 a
nd

 a
ro

un
d 

ho
us

eh
ol

ds
. 

Ty
pe

s o
f s

tu
di

es
 w

er
e 

R
C

Ts
 

an
d 

cR
C

Ts
. T

he
 ty

pe
s o

f 
in

te
rv

en
tio

ns
 in

cl
ud

ed
 a

ny
 

in
te

rv
en

tio
n 

th
at

 a
im

ed
 to

 
re

du
ce

 d
is

ea
se

 in
ci

de
nc

e 
th

ro
ug

h 
ve

ct
or

 o
r …

 (s
ee

 
Ta

bl
e 

S2
 fo

r m
or

e 
de

ta
ils

)

1.
 T

he
 c

om
bi

na
tio

n 
of

 in
do

or
 

m
al

at
hi

on
 u

ltr
a-

lo
w

 v
ol

um
e 

sp
ra

yi
ng

 w
ith

 a
n 

ed
uc

at
io

na
l 

ca
m

pa
ig

n
2.

 I
ns

ec
tic

id
e-

tr
ea

te
d 

cu
rt

ai
ns

3.
 I

ns
ec

tic
id

e-
tr

ea
te

d 
cu

rt
ai

ns
 in

 
op

en
 h

ou
si

ng
 st

ru
ct

ur
es

4.
 I

ns
ec

tic
id

e 
tr

ea
te

d-
sc

re
en

s i
n 

co
m

bi
na

tio
n 

w
ith

 S
pi

no
sa

d 
(a

 
ty

pe
 o

f i
ns

ec
tic

id
e)

5.
 P

er
m

an
en

tly
 m

ou
nt

ed
, i

ns
ec

tic
id

e 
tr

ea
te

d-
sc

re
en

s f
itt

ed
 to

 th
e 

do
or

s a
nd

 w
in

do
w

s o
f r

es
id

en
tia

l 
ho

us
es

.
6.

 I
ns

ec
tic

id
e-

tr
ea

te
d 

cu
rt

ai
ns

 
(w

in
do

w
s o

r d
oo

rs
) a

lo
ne

 o
r i

n 
co

m
bi

na
tio

n 
w

ith
 in

se
ct

ic
id

e-


tr
ea

te
d 

w
at

er
 c

on
ta

in
er

 c
ov

er
s

7.
 …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

La
rv

ae
-p

os
iti

ve
 c

on
ta

in
er

s i
n 

ho
us

eh
ol

ds
, P

PI
, H

I, 
C

I a
nd

 B
I, 

Ig
M

 se
ro

pr
ev

al
en

ce
 (m

ea
su

re
d 

in
 a

 h
ou

se
-t

o-
ho

us
e 

se
ro

su
rv

ey
 

in
 T

ru
jil

lo
) a

du
lt 

de
ns

ity

C
oc

hr
an

e 
C

ol
la

bo
ra

tio
n'

s 
to

ol
 fo

r a
ss

es
si

ng
 ri

sk
 o

f 
bi

as
 a

nd
 w

er
e 

sc
or

ed
Sp

ec
if

ic
al

ly
 fo

r d
en

gu
e 

co
nt

ro
l:

3 
lo

w
 q

ua
lit

y 
w

as
 e

xc
lu

de
d

11
 st

ud
ie

s w
er

e 
de

em
ed

 
m

ed
iu

m
 q

ua
lit

y 
an

d 
1 

st
ud

y 
as

 h
ig

h 
qu

al
ity

Ba
lle

ng
er

-B
ro

w
ni

ng
 

20
09

M
ul

ti-
m

od
al

 A
e.

 a
eg

yp
ti 

m
os

qu
ito

 re
du

ct
io

n 
in

te
rv

en
tio

ns
 a

nd
 

de
ng

ue
 fe

ve
r p

re
ve

nt
io

n

Se
ar

ch
es

 in
 P

ub
M

ed
, S

ci
en

ce
 

D
ir

ec
t, 

G
oo

gl
e 

Sc
ho

la
r, 

an
d 

C
ab

 D
ir

ec
t d

at
ab

as
es

 
w

er
e 

co
nd

uc
te

d 
fr

om
 Ju

ly
 

20
07

 to
 Ja

nu
ar

y 
20

08

5 
re

le
va

nt
 st

ud
ie

s (
R

C
T/

cR
C

T)
.

R
C

T;
 n

 =
 18

7 
ho

us
es

 (4
5 

co
nt

ro
ls

)
R

C
T;

 T
1:

 n
 =

 6
4 

pe
ri

do
m

es
tic

 
dr

um
s 3

6 
w

ith
 ro

ut
in

e 
w

at
er

 u
se

, 
18

 w
ith

 n
o 

w
at

er
 u

se
 (1

0 
co

nt
ro

ls
); 

T2
: n

 =
 28

 ti
re

s (
10

 c
on

tr
ol

s)
; T

3:
 

n 
=

 68
 fl

ow
er

 v
as

es
 a

t c
em

et
er

y 
(2

3 
co

nt
ro

ls
) …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

A
rt

ic
le

s w
er

e 
in

cl
ud

ed
 if

 a
n 

in
te

rv
en

tio
n 

w
as

 im
pl

em
en

te
d 

an
d 

qu
an

tit
at

iv
e 

pr
e/

po
st

-d
at

a 
on

 la
rv

al
 o

r a
du

lt 
in

di
ce

s w
as

 
re

po
rt

ed
. S

tu
di

es
 m

ea
su

ri
ng

 
m

os
qu

ito
es

 o
th

er
 th

an
 A

e.
 

ae
gy

pt
i o

r A
ed

es
 a

lb
op

ic
tu

s 
w

er
e 

ex
cl

ud
ed

T3
: e

du
ca

tio
na

l c
am

pa
ig

n 
on

ly
, C

: 
no

 tr
ea

tm
en

t; 
T1

: m
al

at
hi

on
 U

LV
 

sp
ra

yi
ng

, T
2:

 m
al

at
hi

on
 sp

ra
yi

ng
 

an
d 

ed
uc

at
io

na
l c

am
pa

ig
n,

 C
: n

o 
tr

ea
tm

en
t

T:
 d

oo
r-

to
-d

oo
r e

du
ca

tio
n 

ca
m

pa
ig

n;
 

C
: n

o 
tr

ea
tm

en
t

T1
: i

ns
ec

tic
id

e-
tr

ea
te

d 
ne

t c
ur

ta
in

s 
an

d 
py

ri
pr

ox
yf

en
 in

 w
at

er
 c

on
ta

in
er

s,
 

C
1:

 u
nt

re
at

ed
 n

ei
gh

bo
ur

ho
od

; 
T2

: P
er

m
aN

et
 in

se
ct

ic
id

e-


tr
ea

te
d 

cu
rt

ai
ns

 a
nd

 c
ov

er
ed

 
w

at
er

 c
on

ta
in

er
s,

 C
2:

 u
nt

re
at

ed
 

ne
ig

hb
ou

rh
oo

d
T1

: o
vi

tr
ap

 w
ith

 d
el

ta
m

et
hr

in
 

in
se

ct
ic

id
e,

 C
1:

 u
nt

re
at

ed
 

ne
ig

hb
ou

rh
oo

d,
 T

2:
 sa

m
e 

as
 T

1,
 C

2:
 

sa
m

e 
as

 C
1

Bi
ol

og
ic

al
: M

es
oc

yc
lo

ps
 lo

ng
is

et
us

 
co

pe
po

ds
: T

1:
 p

er
id

om
es

tic
 d

ru
m

s 
36

 w
ith

 ro
ut

in
e 

w
at

er
 u

se
, 1

8 
w

ith
 n

o 
w

at
er

 u
se

. T
2:

 ti
re

s.
 T

3:
 fl

ow
er

 v
as

es
 

at
 c

em
et

er
y

BI
 a

nd
 K

A
P

C
I

BI
, H

I, 
PP

I a
nd

 se
ro

lo
gi

ca
l 

te
st

in
g

BI
 a

nd
 H

I
C

I, 
A

du
lt 

D
en

si
ty

 In
de

x

N
ot

 d
on

e

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 Tropical Medicine & International Health, 2025

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

Ba
rd

ac
h 

20
19

In
te

rv
en

tio
ns

 fo
r t

he
 

co
nt

ro
l o

f A
e.

 a
eg

yp
ti 

in
 L

at
in

 A
m

er
ic

a 
an

d 
th

e 
C

ar
ib

be
an

: 
sy

st
em

at
ic

 re
vi

ew
 

an
d 

m
et

a-
an

al
ys

is

Ja
nu

ar
y 

20
00

 to
 

Se
pt

em
be

r 2
01

6
1.

 A
 to

ta
l n

um
be

r o
f n

in
e 

cl
us

te
r 

ra
nd

om
is

ed
 c

on
tr

ol
le

d 
tr

ia
ls

 
(R

C
Ts

), 
of

 1
5 

re
le

va
nt

 tr
ia

ls
, 

co
ul

d 
be

 m
et

a-
an

al
ys

ed
. (

ou
t o

f 
75

 in
cl

ud
ed

 st
ud

ie
s)

32
 c

lu
st

er
s c

on
si

st
in

g 
of

 5
00

 
ho

us
es

 a
nd

 2
00

0 
in

ha
bi

ta
nt

s i
n 

G
ua

nt
an

am
o

2.
 C

os
ta

re
na

 c
ity

, t
w

o 
ne

ig
hb

ou
rh

oo
ds

3.
 C

ity
 o

f M
an

au
s.

 1
2 

cl
us

te
rs

. 1
48

7 
ho

us
es

4.
 G

ua
nt

an
am

o.
12

 c
lu

st
er

s (
50

0 
ho

m
es

 a
pp

ro
xi

m
at

el
y)

5.
 L

a 
Li

sa
, H

av
an

a.
 1

6 
in

te
rv

en
tio

n 
cl

us
te

rs
 (3

89
 h

ou
se

s)
6.

 …
 (s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

E
xp

er
im

en
ta

l, 
qu

as
i-

ex
pe

ri
m

en
ta

l a
nd

 
ob

se
rv

at
io

na
l s

tu
di

es
, 

ec
on

om
ic

 a
ss

es
sm

en
ts

 a
nd

 
qu

al
ita

tiv
e 

st
ud

ie
s r

el
at

ed
 

to
 c

on
tr

ol
 in

te
rv

en
tio

ns
 o

n 
di

se
as

es
 tr

an
sm

itt
ed

 b
y 

th
e 

A
e.

 a
eg

yp
ti 

m
os

qu
ito

, s
uc

h 
as

 
de

ng
ue

, z
ik

a,
 c

hi
ku

ng
un

ya
 

an
d 

ye
llo

w
 fe

ve
r w

er
e 

co
ns

id
er

ed
. S

tu
di

es
 c

on
du

ct
ed

 
si

nc
e 

19
95

, a
ss

es
si

ng
 th

e 
co

nt
ro

l s
tr

at
eg

ie
s

A
ny

 e
pi

de
m

io
lo

gi
ca

l d
es

ig
n,

 
fr

om
 L

A
C

 c
ou

nt
ri

es
, r

ep
or

tin
g 

ab
ou

t t
he

 e
ff

ec
tiv

en
es

s o
r 

de
gr

ee
 o

f i
m

pl
em

en
ta

tio
n 

of
 

ve
ct

or
 c

on
tr

ol
 in

te
rv

en
tio

ns
 

of
 a

ny
 k

in
d

Th
e 

ou
tc

om
es

 u
nd

er
 

co
ns

id
er

at
io

n 
w

er
e:

 in
ci

de
nc

e 
an

d 
m

or
bi

m
or

ta
lit

y 
of

 A
e.

 
ae

gy
pt

i-r
el

at
ed

 d
is

ea
se

s,
 la

rv
al

 
in

di
ce

s f
or

 …
 (s

ee
 T

ab
le

 S
2 

fo
r 

m
or

e 
de

ta
ils

)

	
1.

 B
io

ge
nt

s S
en

tin
el

tr
ap

s (
BG

S)
	

2.
 A

du
lti

ci
de

s a
nd

 la
rv

ic
id

es
 in

 
th

e 
fie

ld
	

3.
 C

om
m

un
ity

 e
ng

ag
em

en
t

	
4.

 I
ns

ec
tic

id
e-

tr
ea

te
d 

be
d 

ne
ts

 
an

d 
cu

rt
ai

ns
	

5.
 E

nt
om

ol
og

ic
al

 su
rv

ei
lla

nc
e 

as
 p

ar
t o

f a
 c

on
tr

ol
 p

ro
gr

am
m

e
	

6.
 I

ns
ec

tic
id

e-
tr

ea
te

d 
be

dn
et

s 
an

d 
cu

rt
ai

ns
	

7.
 E

nt
om

ol
og

ic
al

 su
rv

ei
lla

nc
e 

as
 p

ar
t o

f a
 c

on
tr

ol
 p

ro
gr

am
m

e
	

8.
 U

se
 o

f i
ns

ec
tic

id
es

 (l
ar

va
e 

an
d 

ad
ul

ts
) i

n 
th

e 
fie

ld
	

9.
 C

ur
ta

in
s a

nd
 tu

lle
 sc

re
en

s 
so

ak
ed

 in
 in

se
ct

ic
id

e
	

10
. 

C
ur

ta
in

s a
nd

 tu
lle

 sc
re

en
s 

so
ak

ed
 in

 in
se

ct
ic

id
e

	
11

. 
C

om
m

un
ity

 e
ng

ag
em

en
t

	
12

. 
In

se
ct

ic
id

e-
tr

ea
te

d 
be

dn
et

s 
an

d 
cu

rt
ai

ns
	

13
. 

C
om

m
un

ity
 e

ng
ag

em
en

t—
re

du
ct

io
n 

in
 re

se
rv

oi
rs

	
14

. 
In

se
ct

ic
id

es
 fo

r i
nd

oo
r u

se
, 

re
du

ct
io

n 
in

 re
se

rv
oi

rs
, h

ea
lth

 
te

am
 tr

ai
ni

ng

A
e.

 a
eg

yp
ti 

po
pu

la
tio

n 
de

ns
ity

 b
y 

qu
es

tio
nn

ai
re

 to
 

in
ha

bi
ta

nt
s.

 S
er

ol
og

ic
al

 su
rv

ey
M

or
ta

lit
y 

of
 a

du
lt 

m
os

qu
ito

es
BI

, H
I e

ng
ag

em
en

t, 
kn

ow
le

dg
e,

 
pe

rc
ep

tio
n 

an
d 

be
ha

vi
ou

r
N

um
be

r o
f p

os
iti

ve
 c

on
ta

in
er

s 
pe

r h
ou

se
R

es
er

vo
ir

 In
de

x
In

fe
st

at
io

n 
in

de
x

O
ve

rd
is

pe
rs

io
n 

in
de

x
Sp

ec
if

ic
 d

en
gu

e 
in

fe
ct

io
n 

ra
te

 
(s

al
iv

a 
sa

m
pl

es
) i

n 
ch

ild
re

n 
ag

ed
 3

–9
 ye

ar
s

C
I, 

PP
I

C
oc

hr
an

e 
H

an
db

oo
k:

R
C

Ts
 a

re
 o

f m
od

er
at

e 
or

 lo
w

 
m

et
ho

do
lo

gi
ca

l q
ua

lit
y 

in
 m

os
t 

do
m

ai
ns

 e
xp

lo
re

d,
 e

xc
ep

t f
or

 
th

e 
do

m
ai

n 
re

la
te

d 
to

 b
lin

di
ng

 
of

 e
va

lu
at

or
s,

 w
he

re
 th

e 
ri

sk
 

of
 b

ia
s w

as
 g

en
er

al
ly

 lo
w

Bo
w

m
an

 2
01

6
Is

 d
en

gu
e 

ve
ct

or
 

co
nt

ro
l d

ef
ic

ie
nt

 
in

 e
ff

ec
tiv

en
es

s 
or

 e
vi

de
nc

e?
: 

Sy
st

em
at

ic
 re

vi
ew

 
an

d 
m

et
a-

an
al

ys
is

Pu
bl

ic
at

io
n 

da
te

s: 
19

86
 to

 2
01

4
M

ed
ia

n 
ye

ar
 o

f 
pu

bl
ic

at
io

n:
 2

00
9

41
 st

ud
ie

s
St

ud
y 

de
si

gn
s:

R
C

Ts
: 9

 (i
nc

lu
di

ng
 7

 c
R

C
Ts

 a
nd

 
2 

R
C

Ts
)

N
on

-r
an

do
m

is
ed

 st
ud

ie
s: 

32
D

ur
at

io
n 

of
 st

ud
ie

s: 
5 m

on
th

s t
o 

10
 ye

ar
s

Le
ss

 th
an

 1
 ye

ar
: 1

6 
st

ud
ie

s
1 

to
 3

 ye
ar

s: 
12

 st
ud

ie
s

8 
or

 m
or

e 
ye

ar
s: 

7 
st

ud
ie

s

St
ud

y 
de

si
gn

: S
tu

di
es

 o
f a

ny
 

de
si

gn
 p

ub
lis

he
d 

si
nc

e 
19

80
 

w
er

e 
in

cl
ud

ed
Ta

rg
et

 v
ec

to
rs

: S
tu

di
es

 h
ad

 to
 

ev
al

ua
te

 m
et

ho
ds

 ta
rg

et
in

g 
A

e.
 a

eg
yp

ti 
or

 A
e.

 a
lb

op
ic

tu
s

D
ur

at
io

n:
 T

he
 st

ud
ie

s n
ee

de
d 

to
 h

av
e 

a 
du

ra
tio

n 
of

 a
t l

ea
st

 
3 m

on
th

s
O

ut
co

m
es

: A
ny

 st
ud

y 
w

ith
 

em
pi

ri
ca

l d
at

a 
re

po
rt

in
g 

de
ng

ue
 in

ci
de

nt
 d

at
a 

an
d/

or
 e

nt
om

ol
og

ic
al

 in
di

ce
s 

m
on

ito
re

d 
lo

ng
itu

di
na

lly
 

fo
r t

he
 d

ur
at

io
n 

of
 th

e 
in

te
rv

en
tio

n.
 D

en
gu

e 
ca

se
s 

re
po

rt
ed

 e
ith

er
 b

y 
th

e 
st

ud
y 

or
 o

bt
ai

ne
d 

fr
om

 e
xt

er
na

l 
in

st
itu

tio
ns

 (e
.g

., 
ho

sp
ita

l 
re

co
rd

s)

1.
 C

om
m

un
ity

-b
as

ed
 a

dv
oc

ac
y,

 
aw

ar
en

es
s C

W
G

s,
 c

le
an

 u
p,

 
co

nt
ai

ne
r c

ov
er

s,
 e

du
ca

tio
n 

(o
n 

us
e 

of
 la

rv
ic

id
e)

, h
ou

se
 

in
sp

ec
tio

ns
, w

at
er

 p
ip

e 
re

pa
ir

2.
 W

at
er

 ta
nk

 c
ov

er
s

3.
 C

W
G

s f
or

 c
ov

er
in

g 
of

 w
at

er
 

so
ur

ce
s;

 n
ot

 p
ro

te
ct

in
g 

ar
ti

fic
ia

l 
co

nt
ai

ne
rs

; n
ot

 re
m

ov
in

g 
ab

at
e 

fr
om

 d
ri

nk
in

g 
w

at
er

4.
 C

om
m

un
ity

-b
as

ed
 e

nv
ir

on
m

en
ta

l 
m

an
ag

em
en

t a
nd

 w
at

er
 c

ov
er

s
5.

 I
ns

ec
tic

id
e-

tr
ea

te
d 

cu
rt

ai
ns

 (×
3)

6.
 B

G
S 

tr
ap

s
7.

 C
om

m
un

ity
 p

ar
tic

ip
at

io
n 

to
 

su
pp

or
t e

xi
st

in
g 

ca
m

pa
ig

ns

C
I, 

H
I, 

BI
, P

PI
. D

en
gu

e 
in

ci
de

nc
e 

an
d 

de
ng

ue
 c

as
es

C
oc

hr
an

e 
ri

sk
 o

f b
ia

s 
to

ol
 fo

r R
C

Ts
:

O
nl

y 
9 

ou
t o

f 4
1 

st
ud

ie
s 

w
er

e 
R

C
Ts

, i
nd

ic
at

in
g 

a 
lim

ite
d 

re
pr

es
en

ta
tio

n 
of

 
hi

gh
-q

ua
lit

y 
ev

id
en

ce
M

os
t R

C
Ts

 e
xh

ib
ite

d 
a 

hi
gh

 
ri

sk
 o

f b
ia

s,
 p

ar
tic

ul
ar

ly
 d

ue
 

to
 in

ad
eq

ua
te

 b
lin

di
ng

Se
le

ct
iv

e 
ou

tc
om

e 
re

po
rt

in
g 

w
as

 lo
w

 ri
sk

 in
 9

 st
ud

ie
s,

 w
hi

le
 

in
co

m
pl

et
e 

ou
tc

om
e 

da
ta

 h
ad

 
a 

lo
w

 ri
sk

 in
 7

 st
ud

ie
s,

 w
ith

 
on

e 
st

ud
y 

at
 m

ed
iu

m
 ri

sk
 a

nd
 

an
ot

he
r a

t h
ig

h 
ri

sk
 …

 (s
ee

 
Ta

bl
e 

S2
 fo

r m
or

e 
de

ta
ils

)

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



7

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

Bo
yc

e 
20

13
B.

 th
ur

in
gi

en
si

s 
is

ra
el

en
si

s (
Bt

i) 
fo

r 
th

e 
co

nt
ro

l o
f d

en
gu

e 
ve

ct
or

s: 
sy

st
em

at
ic

 
lit

er
at

ur
e 

re
vi

ew

Th
e 

lit
er

at
ur

e 
se

ar
ch

 
an

d 
an

al
ys

is
 w

as
 

de
ve

lo
pe

d 
an

d 
ca

rr
ie

d 
ou

t 
th

ro
ug

h 
M

ar
ch

 2
01

2

4 
ou

t o
f 1

4 
w

ith
 3

 c
R

C
Ts

 a
nd

 1
 R

C
T

14
 st

ud
ie

s (
36

8 
in

te
rv

en
tio

na
l 

ho
us

eh
ol

ds
, 4

 in
te

rv
en

tio
na

l 
gr

ou
ps

, 5
66

 in
te

rv
en

tio
na

l 
co

nt
ai

ne
rs

, 3
1 

in
te

rv
en

tio
n 

co
ns

tr
uc

tio
n 

si
te

s)
 a

nd
 (9

2 
co

nt
ro

l 
ho

us
es

, 5
 re

si
de

nt
ia

l c
on

tr
ol

 
ar

ea
s,

 2
27

 c
on

tr
ol

 c
on

ta
in

er
s)

 in
 8

 
co

un
tr

ie
s

1.
 R

es
ea

rc
h 

w
ith

 a
n 

ex
pe

ri
m

en
ta

l d
es

ig
n 

pr
od

uc
in

g 
pr

im
ar

y 
qu

an
tit

at
iv

e 
da

ta
2.

 R
es

ea
rc

h 
co

nd
uc

te
d 

in
 th

e 
fie

ld
, d

ef
in

ed
 

as
 a

ny
 c

om
m

un
ity

 o
r 

en
vi

ro
nm

en
t w

he
re

 
de

ng
ue

 v
ec

to
rs

 n
at

ur
al

ly
 

oc
cu

r
3.

 T
he

 u
se

 o
f B

ti 
as

 a
 si

ng
le

 
ag

en
t t

o 
co

nt
ro

l d
en

gu
e 

ve
ct

or
s

4.
 C

le
ar

 in
fo

rm
at

io
n 

on
 B

ti 
fo

rm
ul

at
io

n 
an

d 
do

si
ng

5.
 …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

Sp
ec

if
ic

 o
bj

ec
tiv

e 
of

 th
e 

fo
ur

 st
ud

ie
s:

1.
 C

ha
ra

ct
er

is
e 

th
e 

re
si

st
an

ce
 

st
at

us
 o

f A
e.

 a
eg

yp
ti 

la
rv

ae
 fr

om
 

M
ar

tin
iq

ue
 to

 c
on

ve
nt

io
na

l a
nd

 
al

te
rn

at
iv

e 
in

se
ct

ic
id

es
 a

nd
 to

 
as

se
ss

 th
e 

ef
fic

ac
y 

an
d 

re
si

du
al

 
ac

tiv
ity

 u
nd

er
 si

m
ul

at
ed

 a
nd

 fi
el

d 
co

nd
iti

on
s

2.
 C

om
pa

re
 th

e 
ef

fic
ac

y 
of

 A
ba

te
 

(te
m

ep
ho

s)
 a

nd
 V

ec
to

ba
c 

G
 a

ga
in

st
 A

e.
 a

lb
op

ic
tu

s i
n 

br
om

el
ia

ds
 in

 th
e 

fie
ld

3.
 E

va
lu

at
e 

tw
o 

co
nt

ro
l m

et
ho

ds
 fo

r 
A

e.
 a

eg
yp

ti 
th

at
 c

an
 b

e 
us

ed
 b

y 
th

e 
co

m
m

un
ity

: l
et

ha
l o

vi
tr

ap
s a

nd
 

Bt
i b

ri
qu

et
te

s
4.

 D
et

er
m

in
e 

th
e 

in
fl

ue
nc

e 
of

 
cl

im
at

e 
an

d 
of

 e
nv

ir
on

m
en

ta
l 

ve
ct

or
 c

on
tr

ol
 w

ith
 o

r w
ith

ou
t 

in
se

ct
ic

id
e 

on
 A

e.
 a

eg
yp

ti 
la

rv
al

 
in

di
ce

s a
nd

 p
up

al
 d

en
si

ty

La
rv

a 
de

ns
ity

 a
t 2

, 4
 a

nd
 

6 w
ee

ks
 p

os
t i

nt
er

ve
nt

io
n 

ve
rs

us
 c

on
tr

ol
 g

ro
up

 (w
ith

ou
t 

Bt
i i

nt
er

ve
nt

io
n)

Le
ng

th
 o

f t
im

e 
un

til
 ta

nk
 

re
in

fe
st

ed
 fo

r t
re

at
ed

 v
er

su
s 

un
tr

ea
te

d 
ta

nk
Le

ng
th

 o
f t

im
e 

un
til

 ta
nk

 
re

in
fe

st
ed

 fo
r t

an
k 

tr
ea

te
d 

w
ith

 
di

ff
er

en
t c

on
ce

nt
ra

tio
n 

of
 B

ti.
 

H
i, 

C
I, 

O
I m

ea
su

re
d 

at
 fi

rs
t, 

se
co

nd
 a

nd
 th

ir
d 

m
on

th
. H

I, 
BI

, C
I m

ea
su

re
d 

an
d 

co
m

pa
re

 
be

tw
ee

n 
in

te
rv

en
tio

na
l a

nd
 

co
nt

ro
l g

ro
up

s

C
O

N
SO

R
T 

20
10

 c
he

ck
lis

t: 
no

 ri
sk

 o
f b

ia
s a

ss
es

se
d

E
su

 2
01

0
E

ff
ec

tiv
en

es
s 

of
 p

er
id

om
es

tic
 

sp
ac

e 
sp

ra
yi

ng
 

w
ith

 in
se

ct
ic

id
e 

on
 

de
ng

ue
 tr

an
sm

is
si

on
; 

sy
st

em
at

ic
 re

vi
ew

Se
ar

ch
 c

on
du

ct
ed

 Ju
ly

 2
00

8
1 

cR
C

T 
st

ud
y 

ou
t o

f 1
5 

st
ud

ie
s 

in
cl

ud
ed

, f
ro

m
 1

0 
co

un
tr

ie
s.

 
(1

94
9 

in
te

rv
en

tio
n 

ho
us

eh
ol

d)
. 

(4
5 

co
nt

ro
l h

ou
se

ho
ld

). 
5 

st
ud

ie
s 

w
ith

ou
t c

on
tr

ol
 g

ro
up

. 6
 st

ud
ie

s 
di

d 
no

t c
le

ar
ly

 st
at

e 
th

e 
nu

m
be

r o
f 

in
te

rv
en

tio
ns

 h
ou

se
ho

ld
 o

r c
lu

st
er

 
or

 c
on

ta
in

er
s i

nv
ol

ve
d

1 
cR

C
T:

 R
an

do
m

ly
 se

le
ct

ed
 h

ou
se

s 
dr

aw
n 

fr
om

 a
pp

ro
xi

m
at

el
y 

70
00

 
ho

us
es

 w
er

e 
as

si
gn

ed
 to

 1
 o

f 4
 

po
ss

ib
le

 st
ud

y 
ar

m
s …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

Pe
er

-r
ev

ie
w

ed
 p

ub
lic

at
io

ns
 

th
at

 p
re

se
nt

ed
 o

ri
gi

na
l d

at
a 

fr
om

 fi
el

d 
st

ud
ie

s e
va

lu
at

in
g 

th
e 

ef
fe

ct
 o

f p
er

id
om

es
tic

 
sp

ac
e 

sp
ra

yi
ng

 o
n 

re
du

ci
ng

 
w

ild
 A

ed
es

 v
ec

to
r p

op
ul

at
io

ns
 

an
d 

in
te

rr
up

tin
g 

de
ng

ue
 

tr
an

sm
is

si
on

. R
C

Ts
, c

R
C

Ts
, 

qu
as

i-r
an

do
m

is
ed

 c
on

tr
ol

le
d 

tr
ia

ls
, c

on
tr

ol
le

d 
be

fo
re

 a
nd

 
af

te
r s

tu
di

es
 a

nd
 in

te
rr

up
te

d 
tim

e 
se

ri
es

 st
ud

ie
s.

 …
 (s

ee
 

Ta
bl

e 
S2

 fo
r m

or
e 

de
ta

ils
)

C
lu

st
er

 ra
nd

om
is

ed
 tr

ia
l:

E
va

lu
at

io
n 

of
 a

n 
ed

uc
at

io
na

l 
ca

m
pa

ig
n 

fo
r t

he
 e

lim
in

at
io

n 
of

 
A

e.
 a

eg
yp

ti 
br

ee
di

ng
 si

te
s b

as
ed

 o
n 

co
m

m
un

ity
 p

ar
tic

ip
at

io
n,

 c
om

pa
re

d 
w

ith
 U

LV
 in

se
ct

ic
id

e 
sp

ra
yi

ng
 (a

lo
ne

 
or

 in
 c

om
bi

na
tio

n 
w

ith
 c

om
m

un
ity

 
pa

rt
ic

ip
at

io
n)

.

BI
N

o 
as

se
ss

m
en

t c
on

du
ct

ed

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



8 Tropical Medicine & International Health, 2025

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

G
eo

rg
e 

20
15

C
om

m
un

ity
-

ef
fe

ct
iv

en
es

s o
f 

te
m

ep
ho

s f
or

 d
en

gu
e 

ve
ct

or
 c

on
tr

ol
: 

A
 s

ys
te

m
at

ic
 

lit
er

at
ur

e 
re

vi
ew

Se
ar

ch
es

 u
p 

to
 1

5 
Ju

ne
 2

01
3

3 
re

le
va

nt
 st

ud
ie

s (
R

C
T/

cR
C

T)
:

C
lu

st
er

 R
C

T:
 2

0 
cl

us
te

rs
 (1

83
5 

ho
us

es
); 

18
 m

on
th

s
R

an
do

m
is

ed
 c

on
tr

ol
 tr

ia
l 

ex
pe

ri
m

en
ta

l a
re

a:
 1

7,
99

4 
ho

us
es

 
(6

65
 b

lo
ck

s)
; c

on
tr

ol
 a

re
a:

 3
7,

95
5 

ho
us

es
 (1

77
5 

bl
oc

ks
); 

10
 m

on
th

s …
 

(s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

1.
 S

tu
di

es
 o

r p
ro

gr
am

m
es

 
co

nd
uc

te
d 

w
ith

 a
im

 to
 

pr
ev

en
t/

co
nt

ro
l d

en
gu

e
2.

 S
tu

di
es

 w
ith

 q
ua

nt
ita

tiv
e 

ou
tc

om
es

 su
ch

 a
s B

I, 
C

I, 
H

I, 
la

rv
al

 m
or

ta
lit

y 
in

di
ca

te
d 

by
 p

up
al

 sk
in

s,
 

av
er

ag
e 

nu
m

be
r o

f p
os

iti
ve

 
co

nt
ai

ne
rs

 p
er

 h
ou

se
, 

pu
pa

l i
nd

ex
, i

nd
oo

r r
es

tin
g 

de
ns

ity
, o

vi
tr

ap
 in

de
x 

or
 

de
ng

ue
 in

ci
de

nc
e

3.
 C

om
m

un
ity

 e
ff

ec
tiv

en
es

s 
st

ud
ie

s
4.

 …
 (s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

1.
 T

o 
te

st
 th

e 
ef

fic
ac

y,
 c

os
t a

nd
 

fe
as

ib
ili

ty
 o

f a
 c

om
bi

ne
d 

ap
pr

oa
ch

 
of

 in
se

ct
ic

id
e 

tr
ea

te
d 

m
at

er
ia

ls
 

al
on

e 
an

d 
in

 c
om

bi
na

tio
n 

w
ith

 ta
rg

et
ed

 b
re

ed
in

g 
si

te
 

in
te

rv
en

tio
ns

2.
 T

o 
ev

al
ua

te
 th

e 
ef

fic
ac

y 
of

 
te

m
ep

ho
s f

or
 th

e 
co

nt
ro

l o
f t

he
 A

e.
 

ae
gy

pt
i l

ar
va

e
3.

 T
o 

as
se

ss
 th

e 
ef

fe
ct

iv
en

es
s o

f a
n 

in
te

gr
at

ed
 c

om
m

un
ity

-b
as

ed
 

en
vi

ro
nm

en
ta

l m
an

ag
em

en
t 

st
ra

te
gy

 to
 c

on
tr

ol
 A

e.
 a

eg
yp

ti,
 

co
m

pa
re

d 
w

ith
 a

 ro
ut

in
e 

st
ra

te
gy

H
I, 

C
I a

nd
 B

I w
er

e 
us

ed
 to

 
m

ea
su

re
 th

e 
ou

tc
om

es
. P

PI
 a

nd
 

ad
ul

t m
os

qu
ito

 d
en

si
ty

 w
er

e 
al

so
 m

ea
su

re
d

To
ta

l p
ro

du
ct

io
n 

of
 A

ed
es

 
pu

pa
e

Pu
pa

e 
pe

r p
er

so
n

N
o 

as
se

ss
m

en
t c

on
du

ct
ed

H
ei

nt
ze

 2
01

7
W

ha
t d

o 
co

m
m

un
ity

-
ba

se
d 

de
ng

ue
 c

on
tr

ol
 

pr
og

ra
m

m
es

 a
ch

ie
ve

? 
A

 s
ys

te
m

at
ic

 re
vi

ew
 o

f 
pu

bl
is

he
d 

ev
al

ua
tio

ns

U
p 

to
 M

ar
ch

 2
00

5
N

um
be

r o
f s

tu
di

es
: 1

1 
(2

 R
C

Ts
)

C
ou

nt
ri

es
: T

he
 st

ud
ie

s w
er

e 
co

nd
uc

te
d 

in
 v

ar
io

us
 lo

ca
tio

ns
, 

w
ith

 fi
ve

 st
ud

ie
s i

n 
th

e 
A

m
er

ic
as

 
an

d 
si

x 
in

 A
si

a
H

ou
se

ho
ld

s: 
Th

e 
nu

m
be

r o
f 

ho
us

eh
ol

ds
 ta

rg
et

ed
 ra

ng
ed

 fr
om

 
59

13
 h

ou
se

s i
n 

on
e 

st
ud

y 
to

 1
00

,0
00

 
in

di
vi

du
al

s i
n 

an
ot

he
r

C
lu

st
er

s: 
Sp

ec
if

ic
 d

et
ai

ls
 o

n 
th

e 
nu

m
be

r o
f c

lu
st

er
s w

er
e 

no
t 

un
ifo

rm
ly

 re
po

rt
ed

 a
cr

os
s a

ll 
st

ud
ie

s,
 b

ut
 so

m
e 

st
ud

ie
s i

nv
ol

ve
d 

m
ul

tip
le

 c
om

m
un

es
 o

r v
ill

ag
es

O
ri

gi
na

l d
at

a:
 P

ub
lic

at
io

ns
 

m
us

t p
re

se
nt

 o
ri

gi
na

l d
at

a 
fr

om
 tr

ia
ls

 e
va

lu
at

in
g 

th
e 

ef
fe

ct
 o

f c
om

m
un

ity
-b

as
ed

 
de

ng
ue

 c
on

tr
ol

 in
te

rv
en

tio
ns

C
om

m
un

ity
-b

as
ed

 d
ef

in
iti

on
: 

Th
e 

in
te

rv
en

tio
n 

m
us

t t
ar

ge
t 

th
e 

co
m

m
un

ity
, m

ea
ni

ng
 

at
 le

as
t o

ne
 c

om
po

ne
nt

 
sh

ou
ld

 in
vo

lv
e 

co
m

m
un

ity
 

pa
rt

ic
ip

at
io

n 
(e

.g
., 

ed
uc

at
io

na
l 

m
ee

tin
gs

, i
nv

ol
ve

m
en

t o
f l

oc
al

 
le

ad
er

s)
A

im
 o

f t
he

 in
te

rv
en

tio
n:

 
Th

e 
pr

im
ar

y 
ai

m
 sh

ou
ld

 b
e 

to
 re

du
ce

 th
e 

in
ci

de
nc

e 
of

 
de

ng
ue

 d
is

ea
se

 o
r i

nf
es

ta
tio

n 
of

 th
e 

co
m

m
un

ity
 w

ith
 A

ed
es

 
m

os
qu

ito
es

, a
s m

ea
su

re
d 

by
 

an
y 

en
to

m
ol

og
ic

al
 in

de
x

St
ud

y 
de

si
gn

 q
ua

lit
y:

 …
 (s

ee
 

Ta
bl

e 
S2

 fo
r m

or
e 

de
ta

ils
)

1.
 E

xc
lu

si
ve

ly
 c

om
m

un
ity

-b
as

ed
 

de
ng

ue
 c

on
tr

ol
2.

 C
om

m
un

ity
-b

as
ed

 d
en

gu
e 

co
nt

ro
l 

in
 c

om
bi

na
tio

n 
w

ith
 c

he
m

ic
al

 
la

rv
ic

id
es

H
I, 

BI
, C

I
Th

e 
qu

al
ity

 o
f t

he
 st

ud
ie

s 
w

as
 sc

or
ed

 o
n 

a 
sc

al
e 

fr
om

 
0 

to
 8

, w
ith

 8
 in

di
ca

tin
g 

th
e 

hi
gh

es
t q

ua
lit

y
2 

R
C

Ts
 w

er
e 

ra
te

d 
as

 7

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



9

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

Ja
ff

al
 2

02
3

C
ur

re
nt

 e
vi

de
nc

es
 

of
 th

e 
ef

fic
ac

y 
of

 
m

os
qu

ito
 m

as
s-

tr
ap

pi
ng

 
in

te
rv

en
tio

ns
 to

 re
du

ce
 

A
e.

 a
eg

yp
ti 

an
d 

A
e.

 
al

bo
pi

ct
us

 p
op

ul
at

io
ns

 
an

d 
A

ed
es

-b
or

ne
 

vi
ru

s t
ra

ns
m

is
si

on

Se
ar

ch
es

 w
er

e 
co

nd
uc

te
d 

on
 2

5 
Fe

br
ua

ry
 2

02
1

7 
R

C
T 

ou
t o

f 1
9 

st
ud

ie
s

1.
 I

nt
er

ve
nt

io
n 

ar
ea

: G
ro

up
 o

f 
30

 h
ou

se
s w

ith
 L

O
 c

on
tr

ol
: A

 
gr

ou
p 

of
 3

0 
ho

us
es

 w
ith

ou
t L

O
s.

 
Bo

th
 a

re
as

 a
re

 lo
ca

te
d 

in
 th

e 
sa

m
e 

ne
ig

hb
ou

rh
oo

d:
 n

o 
bu

ff
er

 
zo

ne
 b

et
w

ee
n 

in
te

rv
en

tio
n 

an
d 

co
nt

ro
l h

ou
se

s
2.

 …
 (s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

Pe
er

-r
ev

ie
w

ed
 a

rt
ic

le
s 

pu
bl

is
he

d 
be

fo
re

 2
5 

Fe
br

ua
ry

 
20

21
Ta

rg
et

 p
op

ul
at

io
n:

 A
e.

 
al

bo
pi

ct
us

 o
r A

e.
 a

eg
yp

ti 
In

te
rv

en
tio

n:
 U

se
 o

f l
et

ha
l 

ov
itr

ap
s o

r h
os

t-s
ee

ki
ng

 
fe

m
al

e 
tr

ap
s t

o 
co

nt
ro

l 
m

os
qu

ito
 p

op
ul

at
io

ns
C

om
pa

ra
to

r: 
In

te
rv

en
tio

n 
si

te
 

co
m

pa
re

d 
to

 a
 c

on
tr

ol
 si

te
 o

r 
ba

se
lin

e 
da

ta
 o

bt
ai

ne
d 

at
 th

e 
sa

m
e 

si
te

O
ut

co
m

e:
 Q

ua
nt

if
ie

d 
en

to
m

ol
og

ic
al

 a
nd

/
or

 e
pi

de
m

io
lo

gi
ca

l a
nd

 
so

ci
ol

og
ic

al
 in

di
ca

to
rs

Fi
ve

 st
ud

ie
s: 

le
th

al
 o

vi
tr

ap
-b

as
ed

 
in

te
rv

en
tio

ns
 to

 c
on

tr
ol

 A
ed

es
 

po
pu

la
tio

ns
Tw

o 
st

ud
ie

s: 
ho

st
-s

ee
ki

ng
 fe

m
al

e 
tr

ap
-b

as
ed

 in
te

rv
en

tio
ns

 to
 c

on
tr

ol
 

A
ed

es
 p

op
ul

at
io

ns

Pe
rc

en
ta

ge
 o

f c
on

ta
in

er
s 

po
si

tiv
e 

fo
r l

ar
va

e 
an

d/
or

 
pu

pa
e

To
ta

l p
up

ae
/h

ou
se

N
um

be
r o

f A
ed

es
 fe

m
al

es
 

co
lle

ct
ed

 in
si

de
 h

ou
se

s u
si

ng
 

as
pi

ra
to

rs
.

M
ea

n 
nu

m
be

r o
f c

on
ta

in
er

s 
po

si
tiv

e 
fo

r A
e.

 a
eg

yp
ti 

la
rv

ae
 

an
d/

or
 p

up
ae

 …
 (s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

D
is

cu
ss

ed
 b

ut
 n

ot
 re

po
rt

ed

M
ah

m
ud

 2
02

3
Th

e 
ap

pl
ic

at
io

n 
of

 e
nv

ir
on

m
en

ta
l 

m
an

ag
em

en
t m

et
ho

ds
 

in
 c

om
ba

tin
g 

de
ng

ue
: 

a 
sy

st
em

at
ic

 re
vi

ew

U
nt

il 
Ja

nu
ar

y 
20

21
A

 to
ta

l o
f 1

6 
st

ud
ie

s
A

m
on

g 
th

es
e,

 th
er

e 
w

er
e 

7 
R

C
Ts

, 
w

hi
ch

 c
om

pr
is

ed
 3

 c
R

C
Ts

 a
nd

 4
 

in
di

vi
du

al
 R

C
Ts

. T
he

 re
m

ai
ni

ng
 9

 
ar

tic
le

s w
er

e 
ob

se
rv

at
io

na
l s

tu
di

es
, 

in
cl

ud
in

g 
8 

cr
os

s-
se

ct
io

na
l s

tu
di

es
 

an
d 

1 
ca

se
–c

on
tr

ol
 st

ud
y

Ty
pe

s o
f s

tu
di

es
:

C
ro

ss
-s

ec
tio

na
l s

tu
di

es
, c

as
e–

co
nt

ro
l s

tu
di

es
, R

C
Ts

, c
R

C
Ts

In
te

rv
en

tio
n(

s)
 o

f i
nt

er
es

t: 
En

vi
ro

nm
en

ta
l m

od
if

ic
at

io
n:

 
Lo

ng
-la

st
in

g 
ph

ys
ic

al
 

tr
an

sf
or

m
at

io
ns

 to
 re

du
ce

 
ve

ct
or

 la
rv

al
 h

ab
ita

t
En

vi
ro

nm
en

ta
l m

an
ip

ul
at

io
n:

 
… 

(s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

A
 to

ta
l o

f e
ig

ht
 st

ud
ie

s t
ha

t u
til

is
ed

 
no

n-
en

vi
ro

nm
en

ta
l m

an
ag

em
en

t 
m

et
ho

ds
 fo

r d
en

gu
e 

co
nt

ro
l. 

Th
es

e 
m

et
ho

ds
 in

cl
ud

ed
 c

he
m

ic
al

 c
on

tr
ol

, 
bi

ol
og

ic
al

 c
on

tr
ol

, o
r p

er
so

na
l 

pr
ot

ec
tio

n 
st

ra
te

gi
es

C
I, 

H
I, 

BI
, P

PI
. D

en
gu

e 
in

ci
de

nc
e 

an
d 

de
ng

ue
 c

as
es

R
C

Ts
 w

er
e 

ev
al

ua
te

d 
us

in
g 

th
e 

C
oc

hr
an

e 
R

is
k 

of
 B

ia
s t

oo
l (

no
 

su
m

m
ar

y 
re

po
rt

ed
). 

Ba
se

d 
on

 
th

e 
su

pp
le

m
en

ta
ry

 p
ro

vi
de

d:
 3

 
ou

t 7
 st

ud
ie

s h
ad

 u
nc

le
ar

 ri
sk

 o
f 

bi
as

 in
 ‘B

lin
di

ng
 o

f p
ar

tic
ip

an
ts

 
an

d 
pe

rs
on

ne
l (

pe
rf

or
m

an
ce

 
bi

as
)’ 

do
m

ai
n.

 A
ll 

ot
he

r 
do

m
ai

ns
 fo

r a
ll 

7 
st

ud
ie

s 
w

er
e 

de
em

ed
 a

s l
ow

 ri
sk

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



10 Tropical Medicine & International Health, 2025

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

M
ao

z 
20

17
C

om
m

un
ity

 
ef

fe
ct

iv
en

es
s o

f 
py

ri
pr

ox
yf

en
 a

s 
a 

de
ng

ue
 v

ec
to

r 
co

nt
ro

l m
et

ho
d:

 A
 

sy
st

em
at

ic
 re

vi
ew

Se
ar

ch
 u

nt
il 

1 
A

ug
us

t 2
01

6 
w

ith
 n

o 
st

ar
tin

g 
tim

e 
lim

it
3 

R
C

Ts
 a

nd
 1

 c
R

C
T 

ou
t o

f 1
7 

st
ud

ie
s

17
 st

ud
ie

s i
n 

10
 c

ou
nt

ri
es

 w
ith

 
(3

09
1 

in
te

rv
en

tio
n 

ho
us

eh
ol

d,
 

11
5 

in
te

rv
en

tio
n 

ta
nk

s)
 a

nd
 (2

89
9 

co
nt

ro
l h

ou
se

ho
ld

, 5
3 

co
nt

ro
l t

an
ks

)

1.
 S

tu
di

es
 p

ro
vi

di
ng

 o
ri

gi
na

l 
re

se
ar

ch
 d

ea
lin

g 
w

ith
 th

e 
co

m
m

un
ity

 e
ff

ec
tiv

en
es

s 
of

 p
yr

ip
ro

xy
fe

n-
al

on
e 

or
 

in
 c

om
bi

na
tio

n 
w

ith
 o

th
er

 
ch

em
ic

al
 v

ec
to

r c
on

tr
ol

 
pr

od
uc

ts
2.

 A
s f

or
 st

ud
y 

ty
pe

s,
 

in
cl

ud
ed

 w
er

e 
an

y 
cR

C
Ts

 
or

 R
C

T;
 n

on
-R

C
T 

on
ly

 
if 

th
ey

 w
er

e 
re

le
va

nt
 to

 
th

e 
re

se
ar

ch
 q

ue
st

io
n 

an
d 

us
in

g 
a 

co
nt

ro
l 3

. 
A

ny
 st

ud
y 

th
at

 a
pp

lie
d 

py
ri

pr
ox

yf
en

 in
 th

e 
fie

ld
-

de
fi

ne
d 

as
 a

ny
 c

om
m

un
ity

 
or

 e
nv

ir
on

m
en

t w
he

re
 

de
ng

ue
 v

ec
to

rs
 n

at
ur

al
ly

 
oc

cu
r—

w
as

 c
on

si
de

re
d 

co
m

m
un

ity
 e

ff
ec

tiv
en

es
s 

an
d 

in
cl

ud
ed

 in
 th

e 
an

al
ys

es

1.
 E

va
lu

at
io

n 
of

 p
yr

ip
ro

xy
fe

n-
tr

ea
te

d 
de

vi
ce

s o
n 

A
e.

 a
eg

yp
ti 

po
pu

la
tio

ns
 

w
ith

in
 a

 d
en

gu
e-

en
de

m
ic

 v
ill

ag
e

2.
 C

ha
ra

ct
er

is
e 

th
e 

re
si

st
an

ce
 

st
at

us
 o

f A
e.

 a
eg

yp
ti 

la
rv

ae
 fr

om
 

M
ar

tin
iq

ue
 to

 c
on

ve
nt

io
na

l a
nd

 
al

te
rn

at
iv

e 
in

se
ct

ic
id

es
 a

nd
 a

ss
es

s 
th

ei
r e

ff
ic

ac
y 

an
d 

re
si

du
al

 a
ct

iv
ity

 
in

 si
m

ul
at

ed
 a

nd
 fi

el
d 

co
nd

iti
on

s
3.

 E
va

lu
at

e 
th

e 
ef

fic
ac

y 
of

 a
n 

ex
pe

ri
m

en
ta

l f
um

ig
an

t 
fo

rm
ul

at
io

n 
ag

ai
ns

t A
e.

 a
eg

yp
ti 

in
 th

e 
fie

ld
, a

nd
 th

e 
re

si
de

nt
s' 

ac
ce

pt
an

ce
 o

f i
t t

og
et

he
r w

ith
 it

s 
ro

le
 in

 c
om

m
un

ity
 p

ar
tic

ip
at

io
n 

fo
r i

nd
oo

r c
on

tr
ol

 a
ct

iv
iti

es
4.

 T
o 

de
te

rm
in

e 
w

he
th

er
 c

ov
er

in
g 

th
e 

lid
s o

f d
om

es
tic

 w
at

er
 st

or
ag

e 
co

nt
ai

ne
rs

 w
ith

 O
ly

se
tW

 N
et

 
w

ou
ld

 h
el

p 
co

nt
ro

lli
ng

 A
e.

 
ae

gy
pt

i T
o 

te
st

 th
e 

ef
fe

ct
iv

en
es

s 
of

 a
pp

ly
in

g 
an

 IG
R

 in
 fl

ow
er

 
va

se
s a

nd
 a

nt
 tr

ap
s i

ns
id

e 
an

d 
ar

ou
nd

 h
ou

se
s.

 T
o 

ex
am

in
e 

th
e 

ab
un

da
nc

e 
of

 im
m

at
ur

e 
A

e.
 a

eg
yp

ti 
be

fo
re

 a
nd

 a
ft

er
 th

e 
in

te
rv

en
tio

n,
 a

nd
 a

ls
o 

co
m

pa
re

 
th

e 
ch

an
ge

 in
 a

bu
nd

an
ce

 b
et

w
ee

n 
th

e 
tr

ia
l a

nd
 c

on
tr

ol
 a

re
as

A
du

lt 
E

I (
90

%
) a

du
lt 

m
or

ta
lit

y 
(1

00
%

)
E

I%
; R

D
 =

 re
si

du
al

 d
en

si
ty

 o
f 

A
e.

 a
eg

yp
ti 

pr
e 

an
d 

po
st

O
nl

y 
BG

se
nt

in
el

 tr
ap

 c
ou

nt
 

w
as

 si
gn

if
ic

an
t: 

ad
ul

t d
en

si
ty

 
pa

ri
ty

 %
C

I; 
H

I p
up

ae
/c

on
ta

in
er

 a
nt

i 
D

en
gu

e 
Ig

M
 a

nd
 Ig

G

N
o 

as
se

ss
m

en
t c

on
du

ct
ed

M
on

te
ne

gr
o-

Q
ui

ño
ne

z 
20

23
In

te
rv

en
tio

ns
 a

ga
in

st
 

A
ed

es
/d

en
gu

e 
at

 th
e 

ho
us

eh
ol

d 
le

ve
l: 

a 
sy

st
em

at
ic

 re
vi

ew
 

an
d 

m
et

a-
an

al
ys

is

Fr
om

 M
ay

 to
 Ju

ly
 2

02
1,

 
w

ith
 a

n 
up

da
te

 d
on

e 
in

 F
eb

ru
ar

y 
20

23

R
C

T:
 2

9 
st

ud
ie

s
In

te
rv

en
tio

n 
w

ith
 c

on
tr

ol
: 2

2 
st

ud
ie

s
Th

e 
sy

st
em

at
ic

 re
vi

ew
 a

nd
 

m
et

a-
an

al
ys

is
 in

cl
ud

ed
 a

 to
ta

l o
f 

61
 st

ud
ie

s c
on

du
ct

ed
 a

cr
os

s 2
8 

co
un

tr
ie

s.
 T

he
se

 st
ud

ie
s f

oc
us

ed
 

on
 v

ar
io

us
 in

te
rv

en
tio

ns
 a

t t
he

 
ho

us
eh

ol
d 

le
ve

l a
ga

in
st

 A
ed

es
 

m
os

qu
ito

es
 a

nd
 d

en
gu

e,
 u

til
is

in
g 

ho
us

eh
ol

ds
 a

s t
he

 p
ri

m
ar

y 
un

it 
of

 
al

lo
ca

tio
n.

 N
o 

sp
ec

if
ic

 n
o 

of
 c

on
tr

ol
 

ho
us

eh
ol

ds

Th
e 

st
ud

y 
fo

cu
se

s o
n 

A
ed

es
 

m
os

qu
ito

es
 o

r d
en

gu
e 

as
 a

 
di

se
as

e
Fo

llo
w

 a
 c

le
ar

 m
et

ho
do

lo
gy

, 
in

cl
ud

in
g 

st
ud

ie
s c

on
ta

in
in

g 
at

 le
as

t o
ne

 c
on

tr
ol

 e
le

m
en

t 
(e

.g
., 

R
C

T,
 c

R
C

T,
 a

nd
 b

ef
or

e–
af

te
r s

tu
di

es
)

Fo
cu

s e
ith

er
 o

n 
st

ru
ct

ur
al

 
ho

us
in

g 
as

pe
ct

s o
r o

n 
in

te
rv

en
tio

ns
 in

 o
r a

ro
un

d 
th

e 
ho

us
e

C
on

si
de

r t
he

 h
ou

se
 a

s t
he

 
al

lo
ca

tio
n 

un
it,

 a
llo

w
in

g 
th

e 
ho

us
eh

ol
d 

m
em

be
rs

 to
 

ap
pl

y 
th

e 
in

te
rv

en
tio

n(
s)

 
au

to
no

m
ou

sl
y 

… 
(s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

Th
e 

sy
st

em
at

ic
 re

vi
ew

 c
at

eg
or

is
ed

 
th

e 
in

cl
ud

ed
 st

ud
ie

s b
as

ed
 o

n 
th

e 
ty

pe
 o

f v
ec

to
r i

nt
er

ve
nt

io
ns

 a
t t

he
 

ho
us

eh
ol

d 
le

ve
l. 

H
er

e's
 h

ow
 th

e 
in

te
rv

en
tio

ns
 w

er
e 

di
vi

de
d,

 a
lo

ng
 

w
ith

 th
e 

nu
m

be
r o

f s
tu

di
es

 fo
r e

ac
h 

ty
pe

:
In

te
rv

en
tio

ns
 a

ga
in

st
 im

m
at

ur
e 

m
os

qu
ito

 st
ag

es
 o

nl
y:

 2
1 

st
ud

ie
s

In
te

rv
en

tio
ns

 a
ga

in
st

 a
du

lt 
m

os
qu

ito
es

 o
nl

y:
 2

9 
st

ud
ie

s
C

om
bi

ne
d 

in
te

rv
en

tio
ns

 a
ga

in
st

 b
ot

h 
im

m
at

ur
e 

an
d 

ad
ul

t m
os

qu
ito

 st
ag

es
: 

11
 st

ud
ie

s

R
ep

or
tin

g 
by

 th
em

es
 u

si
ng

 
in

di
ce

s s
uc

h 
as

 C
I, 

BI
, H

I 
an

d 
PP

I

Pe
rc

en
ta

ge
 o

f m
ax

im
um

 sc
or

e:
 

Th
e 

st
ud

ie
s w

er
e 

sc
or

ed
 a

s a
 

pe
rc

en
ta

ge
 o

f t
he

 m
ax

im
um

 
po

ss
ib

le
 sc

or
e 

ac
co

rd
in

g 
to

 
th

e 
C

O
N

SO
R

T 
ch

ec
kl

is
t. 

Fo
r R

C
Ts

 a
ll 

25
 it

em
s o

f t
he

 
ch

ec
kl

is
t w

er
e 

ap
pl

ie
d,

 w
he

re
as

 
fo

r n
on

-R
C

Ts
, t

he
 c

he
ck

lis
t 

w
as

 re
du

ce
d 

to
 1

9 
ite

m
s,

 
ex

cl
ud

in
g 

th
os

e 
sp

ec
if

ic
al

ly
 

de
al

in
g 

w
ith

 ra
nd

om
is

at
io

n
G

en
er

al
 fi

nd
in

gs
:

N
ea

rl
y 

tw
o-

th
ir

ds
 o

f t
he

 
st

ud
ie

s s
co

re
d 

ab
ov

e 
65

%
 

on
 th

e 
C

O
N

SO
R

T 
qu

al
ity

 
an

al
ys

is
, i

nd
ic

at
in

g 
a 

re
la

tiv
el

y 
hi

gh
 q

ua
lit

y 
of

 d
at

a 
… 

(s
ee

 
Ta

bl
e 

S2
 fo

r m
or

e 
de

ta
ils

)

(C
on

tin
ue

s)

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



11

St
ud

y 
ID

R
ev

ie
w

 ti
tl

e
D

at
e 

of
 s

ea
rc

h

N
o.

 s
tu

di
es

 in
cl

ud
ed

 (n
o.

 
cl

u
st

er
s,

 h
ou

se
ho

ld
s 

or
 

co
u

nt
ri

es
 in

 in
cl

ud
ed

 s
tu

di
es

)
In

cl
u

si
on

 c
ri

te
ri

a
C

om
pa

ri
so

n 
in

te
rv

en
ti

on
s

O
ut

co
m

es
 fo

r 
w

h
ic

h 
da

ta
 

w
er

e 
re

po
rt

ed
 th

at
 c

ou
ld

 
be

 in
cl

ud
ed

 in
 a

n 
an

al
ys

is

Su
m

m
ar

y 
of

 q
u

al
it

y 
of

 e
vi

de
nc

e 
in

 r
ev

ie
w

s 
(r

is
k 

of
 b

ia
s)

To
rt

os
a-

La
 O

sa
 2

02
2

E
ff

ec
tiv

en
es

s o
f 

en
vi

ro
nm

en
ta

l 
in

te
rv

en
tio

ns
 to

 re
du

ce
 

en
to

m
ol

og
ic

al
 in

di
ce

s 
of

 d
en

gu
e,

 Z
ik

a 
an

d 
ch

ik
un

gu
ny

a 
ve

ct
or

Pu
bl

is
he

d 
be

tw
ee

n 
20

10
 a

nd
 2

02
0

Si
x 

st
ud

ie
s w

er
e 

cR
C

T 
am

on
g 

th
e 

7 
st

ud
ie

s i
nc

lu
de

d:
1.

 T
w

en
ty

 c
lu

st
er

s (
ne

ig
hb

ou
rh

oo
ds

 
w

ith
 a

pp
ro

xi
m

at
el

y 
20

0 
ho

us
es

) 
w

ith
 2

 d
if

fe
re

nt
 tr

an
sm

is
si

on
 

pa
tt

er
ns

 w
er

e 
se

le
ct

ed
: 1

0 
w

ith
 

hi
gh

 e
nd

em
is

m
 a

nd
 1

0 
w

ith
 lo

w
 

en
de

m
is

m
. 4

 h
ig

h 
an

d 
4 

lo
w

 
w

er
e 

ra
nd

om
ly

 se
le

ct
ed

 a
nd

 
ra

nd
om

ly
 a

ss
ig

ne
d 

by
 b

lo
ck

s (
2 

hi
gh

 a
nd

 2
 lo

w
) t

o 
th

e 
co

nt
ro

l 
an

d 
in

te
rv

en
tio

n 
gr

ou
p

2.
 …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

Th
e 

in
cl

us
io

n 
cr

ite
ri

a 
w

er
e:

– 
Ty

pe
 o

f s
tu

dy
: e

xp
er

im
en

ta
l 

st
ud

ie
s (

ra
nd

om
is

ed
 o

r 
qu

as
i-e

xp
er

im
en

ta
l t

ri
al

s)
, 

pu
bl

is
he

d 
be

tw
ee

n 
20

10
 a

nd
 

20
20

 in
 S

pa
ni

sh
, E

ng
lis

h 
or

 
Po

rt
ug

ue
se

– 
In

te
rv

en
tio

ns
: 

en
vi

ro
nm

en
ta

l m
an

ag
em

en
t 

in
te

rv
en

tio
ns

 (m
od

if
ic

at
io

n,
 

m
an

ip
ul

at
io

n 
or

 st
ru

ct
ur

al
 

ch
an

ge
s i

n 
ho

us
in

g 
an

d 
be

ha
vi

ou
r)

 fo
r d

en
gu

e,
 Z

ik
a 

an
d 

ch
ik

un
gu

ny
a 

co
nt

ro
l–

 
O

ut
co

m
e 

m
ea

su
re

s: 
in

di
ca

to
rs

 
m

ea
su

ri
ng

 th
e 

bu
rd

en
 o

f 
di

se
as

e,
 su

ch
 a

s p
re

va
le

nc
e,

 
in

ci
de

nc
e,

 m
or

ta
lit

y 
an

d 
en

to
m

ol
og

ic
al

 in
di

ca
to

rs
 …

 
(s

ee
 T

ab
le

 S
2 

fo
r m

or
e 

de
ta

ils
)

1.
 E

xt
er

na
l c

le
an

in
g 

ca
m

pa
ig

ns
– 

C
om

po
st

in
g 

an
d 

ga
rb

ag
e 

se
pa

ra
tio

n
– 

Se
le

ct
io

n 
of

 h
ou

se
ho

ld
 

re
pr

es
en

ta
tiv

es
 a

s v
ol

un
te

er
s a

nd
 

fo
cu

s g
ro

up
 d

is
cu

ss
io

ns
– 

A
w

ar
en

es
s i

n 
sc

ho
ol

s
– 

Ta
lk

 a
bo

ut
 so

lid
 w

as
te

 m
an

ag
em

en
t 

an
d 

co
m

po
st

in
g

– 
C

oo
rd

in
at

io
n 

w
ith

 a
ut

ho
ri

tie
s f

or
 

ga
rb

ag
e 

co
lle

ct
io

n
2.

 M
ee

tin
gs

 w
ith

 c
om

m
un

ity
 

gr
ou

ps
, s

el
ec

tio
n 

of
 w

om
en

 fr
om

 
se

lf-
he

lp
 g

ro
up

s t
o 

m
ob

ili
se

 
th

e 
co

m
m

un
ity

, f
oc

us
 g

ro
up

 
di

sc
us

si
on

s a
nd

 in
te

rv
ie

w
s w

ith
 

ke
y 

in
fo

rm
an

ts
– 

D
is

tr
ib

ut
io

n 
of

 e
du

ca
tio

na
l a

nd
 

co
m

m
un

ic
at

io
n 

m
at

er
ia

l
– 

M
es

he
s i

n 
th

e 
w

at
er

 ta
nk

s
– 

D
is

po
sa

l a
nd

 re
cy

cl
in

g 
of

 
co

nt
ai

ne
rs

– 
C

le
an

in
g-

up
 c

am
pa

ig
ns

3.
 T

yr
e 

di
sp

os
al

– 
H

ol
es

 d
ri

lli
ng

 in
 tr

as
h 

ca
ns

– 
A

ct
iv

e 
ed

uc
at

io
n 

in
 th

e 
co

m
m

un
ity

4.
 …

 (s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

PP
P 

re
du

ct
io

n 
av

er
ag

e,
 P

PI
, B

I, 
C

I, 
pu

pa
e 

pe
r h

ec
ta

re
 in

de
x,

 H
I

‘C
he

ck
lis

t f
or

 ra
nd

om
is

ed
 

co
nt

ro
lle

d 
tr

ia
ls

’ r
ec

om
m

en
de

d 
by

 th
e 

C
oc

hr
an

e 
co

lla
bo

ra
tio

n 
an

d 
‘c

he
ck

lis
t f

or
 q

ua
si

-
ex

pe
ri

m
en

ta
l s

tu
di

es
’ p

ub
lis

he
d 

by
 Jo

an
na

 B
ri

gg
s i

n 
ge

ne
ra

l, 
a 

m
od

er
at

e-
to

-lo
w

 ri
sk

 o
f b

ia
s,

 
be

in
g 

th
e 

ite
m

 re
la

te
d 

to
 th

e 
bl

in
di

ng
 o

f p
ar

tic
ip

an
ts

 a
nd

 
pe

rs
on

ne
l w

he
re

 th
e 

gr
ea

te
st

 
ri

sk
 w

as
 d

et
ec

te
d,

 w
hi

ch
 c

ou
ld

, 
in

 c
er

ta
in

 w
ay

, b
e 

re
la

te
d 

to
 th

e 
ch

ar
ac

te
ri

st
ic

s o
f t

he
 

in
te

rv
en

tio
ns

 c
ar

ri
ed

 o
ut

. …
 

(s
ee

 T
ab

le
 S

2 
fo

r m
or

e 
de

ta
ils

)

A
bb

re
vi

at
io

ns
: B

I, 
Br

et
ea

u 
in

de
x;

 C
, c

on
tr

ol
; C

I, 
co

nt
ai

ne
r i

nd
ex

; c
RC

T,
 c

lu
st

er
 ra

nd
om

is
ed

 c
on

tr
ol

le
d 

tr
ia

ls
; E

I%
, p

er
ce

nt
 a

du
lt 

em
er

ge
nc

e 
in

hi
bi

tio
n;

 H
I, 

ho
us

e 
in

de
x;

 K
A

P,
 k

no
w

le
dg

e,
 a

tt
itu

de
 a

nd
 p

ra
ct

is
es

; P
I, 

pu
pa

e 
in

de
x;

 P
PI

, 
pu

pa
e 

pe
r p

er
so

n 
in

de
x;

 P
PP

, p
up

ae
 p

er
 1

00
 p

er
so

ns
 in

de
x;

 T
, t

re
at

m
en

t.

T
A

B
L

E
 1

    
|    


(C

on
tin

ue
d)

 13653156, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/tm

i.70018 by SA
M

 FR
O

Z
E

 JIE
E

 - N
ational Institutes O

f H
ealth M

alaysia , W
iley O

nline L
ibrary on [21/08/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



12 Tropical Medicine & International Health, 2025

was 29.2% between Horstick and Runge-Ranzinger and Buhler 
et al. Buhler et al. have 7 out of 19 primary studies that were not 
reviewed in Alvarado-Castro et  al. and Horstick and Runge-
Ranzinger. Figure 3 is a heatmap of the CCA % among the three 
systematic reviews. The overlap matrix of primary studies in 
each of the systematic reviews included is displayed in Table S4.

Alvarado-Castro et  al. and Horstick and Runge-Ranzinger had 
more than 80% score indicating a good quality assessment in 
AMSTAR 2. However, Buhler et  al. achieved 40.6% score in the 
quality assessment. All other reviews' assessments were tabulated 
in Table S5.

3.1   |   The Outcome Reported by Three Included 
Systematic Reviews Which Included RCTs 
and cRCTs Only as Primary Studies

Alvarado-Castro et al. summarised the findings under three types 
of intervention: chemical control interventions, biological control 
interventions, and community participation and community mo-
bilisation interventions. In their meta-analysis, community mo-
bilisation was concluded as consistently effective with an overall 
intervention effectiveness of −0.10 (95% confidence interval [CI] 

−0.20 to 0.00) for HI, −0.03 (−0.05 to −0.01) for CI, and −0.13 
(−0.22 to −0.05) for BI. However, chemical control interventions 
were not significant: the overall effectiveness was −0.01 (−0.05 to 
0.03) for HI, 0.01 (−0.01 to 0.02) for CI, and 0.01 (−0.03 to 0.05) for 
BI. Only a single study represents the biological control interven-
tion with an effectiveness of −0.02 (−0.07 to 0.03) for HI, −0.02 
(−0.04 to −0.01) for CI and −0.08 (−0.15 to −0.01) for BI.

Horstick and Runge-Ranzinger concluded that single interven-
tions that are well delivered have been effective in controlling 
vectors, but there is insufficient evidence in controlling trans-
mission effectively. This is due to the lack of transmission mea-
sures reported as the study outcome in the design. Horstick and 
Runge-Ranzinger found that indoor spraying has a weak effect 
in controlling vectors, but insecticide-treated materials (i.e., cur-
tains and screens) seem to have a sizeable effect on the vector, 
depending on the housing structure. The management of larval 
habitats with biological and chemical methods is useful, but en-
vironmental management and clean-up campaigns can only be 
recommended because they are environmentally justifiable.

Buhler et  al. concluded that both systematic review and meta-
analysis showed a weak effect of the environmental dengue vec-
tor control interventions (container coves, waste management 

FIGURE 2    |    Heatmap for the Corrected Covered Area (CCA) % of all paired comparisons.
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and elimination of breeding places) on larval populations, with 
no obvious differences between the results of each method. 
Buhler et al. used difference-in-differences (DID) and difference-
of-endlines (DOE) as the outcome measures in their meta-
analysis. The authors found that both container covers without 
insecticides (BI: DID −7.9, DOE −5) and waste management with 
direct garbage collection (BI: DID −8.83, DOE −6.2) achieved the 
strongest reductions for the BI, whereas the PPI results were al-
most opposite, with container covers with insecticides (PPI: DID 
−0.83, DOE 0.09) and elimination of breeding places (PPI: DID 
−0.95, DOE −0.83) showing the strongest effects. The summary 
findings of all other systematic reviews are tabulated in Table 2.

3.2   |   The Outcome Reported by 12 Included 
Systematic Reviews Which Included Non-RCTs as 
Primary Studies

Among the 12 included systematic reviews, four reported low 
certainty of evidence regarding the effectiveness of various in-
terventions, including mosquito abatement programmes, health 
education, community engagement, insecticide-treated materi-
als, indoor residual spraying, container management, ovitraps 
or larvitraps, integrated epidemiological surveillance, and per-
idomestic space spraying [5, 23–25]. The remaining nine system-
atic reviews presented mixed findings.

Bowman et al. reported house screening, along with the com-
bination of community-based environmental management and 
water-container covers, significantly reduced dengue incidence 
(odds ratio [OR] = 0.22, p < 0.0001). However, interventions such 
as indoor residual spraying, skin repellents, insecticide-treated 

bed nets or traps did not impact significantly on dengue inci-
dence (p > 0.5). Interestingly, insecticide aerosols (OR 2.03; 95% 
CI: 1.44 to 2.86) and mosquito coils (OR 1.44; 95% CI: 1.09 to 
1.91) were associated with higher dengue incidence (p = 0.01) [9].

Boyce et  al. reported that 12 out of 14 primary studies on 
Bacillus thuringiensis israelensis (Bti) demonstrated reductions 
in entomological indices with an average duration of control of 
2–4 weeks. The two studies that did not report significant en-
tomological reductions were both cluster-randomised study de-
signs [22].

George et  al. reviewed 11 single intervention studies that 
demonstrated the use of temephos was effective in reducing en-
tomological indices. However, this effect was not observed when 
temephos was applied in combination with other interventions. 
The review also concluded that there is no evidence to suggest 
that the use of temephos is associated with reductions in dengue 
transmission [26].

Jaffal et al. reported that various studies support the efficacy 
of mass trapping when combined with classical integrated 
vector control in reducing Aedes density [27]. Mahmud et al. 
found that environmental management was effective in low-
ering entomological indices [19]. Maoz et  al. reported that 
pyriproxyfen can be effective in reducing the numbers of im-
mature Aedes spp., and that combining pyriproxyfen with a 
second product enhances efficacy and/or persistence of the in-
tervention, potentially slowing the development of insecticide 
resistance. However, evidence is lacking for the effectiveness 
of area-wide ultra-low volume treatment with pyriproxyfen. 
While all included studies measured entomological endpoints, 

FIGURE 3    |    Heatmap of the CCA % among Alvarado-Castro et al., Horstick and Runge-Ranzinger and Buhler et al.
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TABLE 2    |    Summary of findings/conclusions for each of the included systematic reviews.

Study ID Findings/conclusion

Alvarado-Castro 2017 Community mobilisation (four studies) was consistently effective, with an overall intervention 
effectiveness estimate of −0.10 (95% CI −0.20 to 0.00) for HI, −0.03 (95% CI −0.05 to −0.01) for 

container index, and −0.13 (95% CI −0.22 to −0.05) for BI. The single cRCT of biological control had 
effectiveness of −0.02 (95% CI −0.07 to 0.03) for HI, −0.02 (95% CI −0.04 to −0.01) for container 

index and −0.08 (95% CI −0.15 to −0.01) for BI. The five studies of chemical control did not show 
a significant impact on indices: the overall effectiveness was −0.01 (95% CI −0.05 to 0.03) for 

HI, 0.01 (95% CI −0.01 to 0.02) for container index, and 0.01 (95% CI −0.03 to 0.05) for BI.

Buhler 2019 Both, systematic review and meta-analysis, showed a weak effect of the interventions on 
larval populations, with no obvious differences between the results of each individual 

method. For the meta-analysis, both, container covers without insecticides (BI: DID −7.9, 
DOE −5) and waste management with direct garbage collection (BI: DID −8.83, DOE 

−6.2) achieved the strongest reductions for the BI, whereas for the PPI results were almost 
opposite, with container covers with insecticides (PPI: DID −0.83, DOE 0.09) and elimination 

of breeding places (PPI: DID −0.95, DOE −0.83) showing the strongest effects.

Horstick 2018 (Dengue 
specific conclusion)

Global control of dengue remains difficult.
The reason for the failure of vector control of dengue is highlighted by the results in this systematic 

review. Although single interventions that are well delivered have been effective in controlling 
vectors, they have been ineffective in controlling transmission because of the study design since 
transmission measures are mostly not included. It can be summarised that indoor spraying has 
a weak effect; however, insecticide-treated materials (i.e., curtains and screens) seems to have a 

sizeable effect on the vector, depending on the housing structure. The management of larval habitats 
with biological and chemical methods is useful, but environmental management and clean-up 
campaigns can only be recommended because they are environmentally justifiable. However, 

reductions in vector indices alone are not sufficient to predict a reduction in transmission.

Ballenger-Browning 
2009

Overall, the results of this review have demonstrated that little concrete evidence exists to support the 
efficacy of mosquito abatement programmes on reducing the incidence of dengue fever. Weak study 

designs, incongruent indices and poorly reported statistics contribute to the questionable results.

Bardach 2019 We did not identify any intervention supported by a high certainty of evidence. In consistency 
with qualitative evidence, health education and community engagement probably reduces the 

entomological indices, as do the use of insecticide-treated materials, indoor residual spraying and 
the management of containers. There is low certainty of evidence supporting the use of ovitraps or 
larvitraps, and the integrated epidemiological surveillance strategy to improve indices and reduce 

the incidence of dengue. The reported degree of implementation of these vector control interventions 
was variable and most did not extend to whole cities and were not sustained beyond 2 years.

Bowman 2016 Based on meta-analyses, house screening significantly reduced dengue risk, OR 0.22 (95% CI 
0.05–0.93, p = 0.04), as did combining community-based environmental management and water 

container covers, OR 0.22 (95% CI 0.15–0.32, p < 0.0001). Indoor residual spraying (IRS) did 
not impact significantly on infection risk (OR 0.67; 95% CI 0.22–2.11; p = 0.50). Skin repellents, 

insecticide-treated bed nets or traps had no effect (p > 0.5), but insecticide aerosols (OR 2.03; 95% 
CI 1.44–2.86) and mosquito coils (OR 1.44; 95% CI 1.09–1.91) were associated with higher dengue 

risk (p = 0.01). Although 23/41 studies examined the impact of insecticide-based tools, only 9 
evaluated the insecticide susceptibility status of the target vector population during the study.

Boyce 2013 Six studies were classified as effectiveness studies, and the remaining eight examined the efficacy 
of Bti in more controlled settings. Twelve (all eight efficacy studies and 4 of 6 effectiveness 
studies) reported reductions in entomological indices with an average duration of control 
of 2–4 weeks. The two effectiveness studies that did not report significant entomological 
reductions were both cluster-randomised study designs that utilised basic interventions 

such as environmental management or general education on environment control practises 
in their respective control groups. Only one study described a reduction in entomological 
indices together with epidemiological data, reporting one dengue case in the treated area 

compared to 15 dengue cases in the untreated area during the observed study period.

(Continues)
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Study ID Findings/conclusion

Esu 2010 Thirteen studies showed reductions in immature entomological indices that were not 
sustained for long periods. The remainder showed space spray interventions to be ineffective 
at reducing adult and/or immature entomological indices. Only one study measured human 

disease indicators, but its outcomes could not be directly attributed to space sprays alone.
Although peridomestic space spraying is commonly applied by national dengue 

control programmes, there are very few studies evaluating the effectiveness of this 
intervention. There is no clear evidence for recommending peridomestic space spraying 

as a single, effective control intervention. Thus, peridomestic space spraying is more 
likely best applied as part of an integrated vector management strategy.

George 2015 All 11 single intervention studies showed consistently that using temephos led to a reduction in 
entomological indices. Although 11 of the 16 combined intervention studies showed that temephos 

application together with other chemical vector control methods also reduced entomological indices, 
this was either not sustained over time or–as in the five remaining studies—failed to reduce the 

immature stages. The community-effectiveness of temephos was found to be dependent on factors 
such as quality of delivery, water turnover rate, type of water, and environmental factors such as 
organic debris, temperature and exposure to sunlight. Timing of temephos deployment and its 
need for reapplication, along with behavioural factors such as the reluctance of its application 
to drinking water, and operational aspects such as cost, supplies, time and labour were further 

limitations identified in this review. In conclusion, when applied as a single intervention, temephos 
was found to be effective at suppressing entomological indices, however, the same effect has not 
been observed when temephos was applied in combination with other interventions. There is no 

evidence to suggest that temephos use is associated with reductions in dengue transmission.

Heintze 2017 Evidence that community-based dengue control programmes alone and in combination with 
other control activities can enhance the effectiveness of dengue control programmes is weak.

Jaffal 2023 Among the 19 selected papers, lethal ovitraps were used in 16 studies, host-seeking female traps 
in 3 studies. Furthermore, 16 studies focused on the control of Ae. aegypti. Our review showed 

great heterogeneity in the indicators used to assess trap efficacy: for example, the number of host-
seeking females, the number of gravid females, the proportion of positive containers, the viral 

infection rate in female mosquitoes or serological studies in residents. Regardless of the type of 
studied traps, the results of various studies support the efficacy of mass trapping in combination 

with classical integrated vector control in reducing Aedes density. More studies with standardised 
methodology, and indicators are urgently needed to provide more accurate estimates of their efficacy.

Mahmud 2023 This review also revealed that implementation of environmental management to 
control dengue is imperative whether combined or alone that has shown feasible, 

economical and effective to reduce mainly the entomological indices.

Maoz 2017 The results show that pyriproxyfen can be effective in reducing the numbers of Aedes spp. 
immatures with different methods of application when targeting their main breeding sites. 
However, the combination of pyriproxyfen with a second product increases efficacy and/or 

persistence of the intervention and may also slow down the development of insecticide resistance. 
Open questions concern concentration and frequency of application in the various treatments. 
Area-wide ultra-low volume treatment with pyriproxyfen currently lacks evidence and cannot 

be recommended. Community participation and acceptance has not consistently been successful 
and needs to be further assessed. While all studies measured entomological endpoints, only 

two studies measured the reduction in human dengue cases, with inconclusive results.

Montenegro-Quiñonez 
2023

Interventions at the household level against the immature mosquito stages (21 studies, 34%) 
showed positive or mixed results in entomological and epidemiological outcomes (86% and 

75% respectively). Combined interventions against immature and adult stages (11 studies, 18%) 
performed similarly (91% and 67%) while those against the adult mosquitoes (29 studies, 48%) 
performed less well (79%, 22%). A meta-analysis on seroconversion outcomes showed a non-

statistically significant reduction for interventions (log odds ratio: −0.18 [95% CI −0.51 to 0.14]).

(Continues)

TABLE 2    |    (Continued)
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only two assessed reductions in human dengue cases, and 
their results were inconclusive [21].

Montenegro-Quiñonez et al. reported that household-level inter-
ventions targeting immature mosquito stages showed positive 
or mixed results in both entomological and epidemiological out-
comes. Combined interventions targeting both immature and 
adult stages performed similarly, while those targeting only adult 
mosquitoes were less effective. A meta-analysis on seroconversion 
outcomes showed a non-statistically significant reduction for these 
interventions (log odds ratio: −0.18 [95% CI: −0.51 to 0.14]) [7].

Tortosa-La Osa et  al. reported that four out of the six studies 
showed a statistically significant reduction in pupae indices, as-
sociated with the elimination of small containers, manipulation 
of large tanks, and cleaning of outdoor spaces. However, none 
of the included papers used disease indicators, which prevents 
conclusions about whether these environmental interventions 
contribute to reducing the disease burden [20].

4   |   Discussion

We have identified that community mobilisation and 
insecticide-treated materials are weakly effective interventions 
in reducing the population index of Aedes from two good qual-
ity reviews with RCTs and cRCTs as primary studies [10, 18]. 
However, the non-overlapping of RCTs and cRCTs included in 
their respective reviews may affect the findings. The ‘chemical 
control’ review performed by Alvarado-Castro et al. have two 
additional studies that Horstick and Runge-Ranzinger did not 
include and vice versa; one study was not included in Alvarado-
Castro et  al. If those studies were included in the review by 
Horstick and Runge-Ranzinger, the insecticide-treated materi-
als may not be effective, a similar finding to Alvarado-Castro 
et al. Furthermore, each study included in Horstick and Runge-
Ranzinger review had either mixed or negative results. Among 
reviews that included non-RCTs as primary studies, findings 
were mixed; though some dengue vector control interventions 
showed a tendency towards improved efficacy based on ento-
mological indices. Nevertheless, our conclusion was based on 
only three systematic reviews that included RCTs and cRCTs as 
primary studies, as we could not isolate findings based on RCTs 
alone in the other 12 reviews, which also included non-RCTs.

The weak effectiveness of dengue vector control found by Buhler 
et  al. on environmental methods might not be conclusive due 
to the unsatisfactory quality assessment [11]. Furthermore, the 
findings could not be validated in the other systematic review 
due to inconsistent grouping of overlapping studies between 
Alvarado-Castro et al. and Buhler et al. Specifically, the over-
lapping studies were not classified in a comparable way where 
Alvarado-Castro et al. grouped them under ‘chemical control’, 
whereas Buhler et al. included them as part of ‘environmental 
control’. Since these studies involved both types of interven-
tions, they could not be assessed solely as environmental con-
trol, limiting the ability to validate the findings.

Previous meta-reviews found that biological controls seem to 
achieve better entomological indices reduction than chemical 
control, while educational campaigns can reduce breeding habi-
tats [28]. Nevertheless, they found that the quality of evidence was 
mostly low to very low. This is due to the inclusion of systematic re-
views that also include non-randomised intervention studies. Our 
findings may not support the same conclusion due to various rea-
sons: (1) our study only includes systematic reviews that reviewed 
the highest quality of study design, that is, RCTs and cRCTs, (2) 
only a single cRCT on biological control was reviewed in one in-
cluded systematic review, requiring more evidence to substan-
tiate the effectiveness and (3) our study has included published 
systematic reviews on and after 2016 which the meta-review by 
Bouzid et al. would not have included at the time of publication. 
However, our findings that agree were the weak effectiveness of 
chemical controls and the efficacy that has dependencies on local 
settings, existing control methods and a combination of interven-
tions. Due to the integrated vector management concept, pooling 
results with similar interventions might have affected the meta-
analyses due to the heterogeneity in the intervention.

It is expected that Horstick and Runge-Ranzinger and Buhler et al. 
have a higher degree of CCA % overlap with Alvarado-Castro et al. 
because Alvarado-Castro et al. have a broader inclusion criterion 
which includes chemical control, biological control and commu-
nity mobilisation. Horstick and Runge-Ranzinger and Buhler et al. 
both have specific inclusion criteria that focus on the protection of 
houses and environmental control, respectively. In addition to that, 
Horstick and Runge-Ranzinger evaluated three other diseases 
vector control interventions along with dengue infection. Due to 
the differences in the objectives of the study, the search strategies 

Study ID Findings/conclusion

Tortosa-La Osa 2022 In 4 out of the 6 studies, there was a statistically significant reduction of the pupae indices 
related to the elimination of small containers, manipulation of large tanks and cleaning outdoor 
spaces. These interventions are easy to implement and involve little resources, which acquires 

special importance regarding areas with limited resources. Although it is assumed that a 
reduction of mosquitoes would lead to a reduction or the risk of transmission, a little evidence 

proving this has been published. It would be advisable that, in addition to entomological 
indicators, epidemiological, environmental and sociodemographic factors would be taken into 
consideration, bearing in mind that mosquito density is one of the many factors that influence 

the transmission of these viruses. None of the papers included used disease indicators, not 
allowing to demonstrate if environmental interventions contribute to reduce disease burden.

Abbreviations: BI, Breteau index; CI, confidence interval; cRCT, cluster randomised controlled trials; DID, difference-in-differences; DOE, difference-of-endlines; HI, 
house index; PPI, pupae per person index.

TABLE 2    |    (Continued)
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and outcomes reported among the three systematic reviews are 
expected to be different. Hence, despite the high degree of over-
lapping primary studies, it is also expected that these reviews con-
tain unique primary studies that do not overlap. The high degree 
of overlap, 48% between Buhler et al. and Alvarado-Castro et al., 
and 42.9% between Horstick and Runge-Ranzinger and Alvarado-
Castro et al., may introduce bias into our conclusions. To mitigate 
this, we carefully examined the findings of these systematic re-
views to avoid overestimating the effectiveness of vector control 
interventions. The year in which a systematic review is published 
can influence the CCA, as newer reviews may include more recent 
trials. However, this factor is unlikely to affect the CCA among the 
three main studies in our analysis, as they were published within 
a close timeframe over a span of 3 years, thus minimising the like-
lihood of excluding the latest trials.

The AMSTAR 2 assessment of the three systematic reviews on 
RCTs revealed that Buhler et al. have inadequate quality in the 
methodology. Buhler et al. did not have independent reviewers 
to select and extract the articles, no risk of bias assessment was 
performed and did not satisfactorily discuss the heterogeneity 
and risk of bias that could have affected the findings of the study. 
This affects the conclusion made and might explain the reason 
for having a higher number of unique primary studies that did 
not overlap with other reviews. To investigate selective report-
ing among the three reviews, we mapped and compared the out-
comes summarised for seven overlapped primary studies [29–35]. 
None of the reviews reported differently, and thus, it is unlikely 
that selective reporting is present in any of these three reviews.

The design of dengue vector control interventions is inherently 
complex, often involving a combination of chemical, biological 
and environmental strategies. Implementing these interven-
tions within a pragmatic controlled trial setting can be both lo-
gistically challenging and financially demanding. As a result, 
our meta-review, which was restricted to primary studies from 
RCTs and cRCTs, has a major limitation: it may have excluded 
high-quality non-randomised controlled studies. Such stud-
ies can offer valuable insights into intervention effectiveness 
in real-world settings. To address this gap, a separate meta-
review that includes quasi-experimental studies is currently 
underway and registered in PROSPERO (CRD42022323634).

We have identified another limitation of our review where the 
search strategy performed might not be comprehensive. Hence, 
we screened through the reference list of included reviews and 
found one additional study to be included. We investigated this 
occurrence and found that this article did not specify the ‘sys-
tematic review’ design in the title, thus excluded by the review-
ers at the screening stage. Nevertheless, we were able to include 
two reviews at the screening stage to the full-text review stage 
despite that both did not specify the study design in their title. It 
must be emphasised that study design should be included in the 
title as recommended by PRISMA checklist [14].

Our findings were dependent on two levels of analysis: at the 
systematic review level and primary studies level included in the 
systematic reviews. Due to the nature of meta-review, narrative 
synthesis is drawn from the findings and conclusions of the sys-
tematic reviews only. Hence, no verification is attempted to eval-
uate the authors of systematic reviews if they have performed 

rigorous assessment and analysis on the primary studies. 
However, our AMSTAR 2 and CCA assessment allowed us to 
indirectly assume that the primary studies have been reviewed 
thoroughly.

One of the difficulties we identified in all meta-analyses per-
formed among the included studies is the attempt to correctly 
group the intervention when it is heterogenous itself. In addi-
tion, the comparators in all primary studies also differed but 
were grouped as ‘control’. Due to the local setting and local 
government's vector management, heterogeneity in the ‘control’ 
cannot be disregarded unless it is examined in detail enough to 
be satisfactorily grouped for meta-analysis. Adding to this com-
plexity is the integrated vector management recommended by 
the WHO [36].

5   |   Conclusion

There is insufficient evidence to recommend a method of den-
gue vector control management. Novel dengue vector control 
methods are highly encouraged for urgent trials. Until then, the 
current respective local governments' vector control manage-
ment may still play a vital role in controlling mosquito propaga-
tion and transmission of dengue infection.
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