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Appendix

Supplementary Table 1. Search strategy in multiple databases (last search date = 18 September 2020)

ggi‘mh MEDLINE EMBASE Global Health Web of Science
1 Exp malaria/ Exp malaria/ Exp malaria/ TS = malari*
2 Exp anopheles/ Exp Anopheles/ Exp anopheles/ TS = anophel*
3 Exp plasmodium/ Exp plasmodium/ Exp plasmodium/ TS = disease vector$
4 Malaria.tw. Malaria.tw. Malaria.ab. TS = mosquito*
5 Malari*.tw. Malari*.tw. Malari*.ab. TS = plasmodium
6 Anophel*.tw. Anophel*.tw. Anophel*.ab. lor2or3or4or5
7 Mosquito*.tw. Mosquito*.tw. Mosquito*.ab. TS =rice
8 Entomolog*.tw. Entomolog*.tw. Entomolg*.ab. TS = “rice field$”
9 Parasitemi*.tw. Parasitemi*.tw. Parasitemi*.ab. TS = “ricefield$”
10 Parasitaemi*.tw. Parasitaemi*.tw. Parasitaemi*.ab. TS = “rice cultivat*”
11 Plasmodium.tw. Plasmodium.tw. Plasmodium.ab. TS = “rice grow*”
12 lor2or3 lor2or3 lor2or3 TS = “rice padd*”
13 4orS5or6or7or8or9or | 4or5or6or7or8or9or | 4or5or6or7or8or9or TS = “rice irrigat*”
10or11 10or11 10or11
14 120r13 120r13 120r13 7or9origoritorizor
15 Exp oryza/ Exp rice/ Exp rice/ 6 and 15
16 Exp agriculture/ Exp agriculture/ Exp oryza/
17 Rice.tw. ngl;cglrtl:lgfet)lon Exp agriculture/
18 Rice field$.tw. Rice.tw. Rice.ab.
19 Ricefield$.tw. Rice field$.tw. Rice field$.ab.
20 Rice cultivat*.tw. Ricefield$.tw. Ricefield$.ab.
21 Rice grow*.tw. Rice adj4 cultivat™.tw. Rice adj4 cultivat*.ab.
22 Rice padd*.tw. Rice adj4 grow*.tw. Rice adj4 grow*.tw.
23 Irrigat™®.tw. Rice adj4 practice$.tw. Rice adj4 practice$.ab.
24 150r 16 Rice adj4 technique$.tw. Rice adj4 technique$.ab.
25 é:zozr (1)?20:; 190r200r21 Rice adj2 padd*.tw. Rice adj2 padd*.ab.
26 24 0or 25 Rice adj2 irrigat*.tw. Rice adj2 irrigat*.ab.
27 14 or 26 150r 16 or 17 150r 16 or 17
28 18 or 19 or 20 or 21 or 22 18 or 19 or 20 or 21 or 22
or 23 or 24 or 25 or 26 or 23 or 24 or 25 or 26
29 27 or 28 27 0r 28
30 14 and 29 14 and 29




Supplementary Table 2. Characteristics of observational studies included in the quantitative, semi-quantitative and qualitative* analyses (n=53).

Transmissi

QOutcomes included

Setting - Control
R . on/LLIN Recruitment of
(irrigatio Primary Study . Age L group(s) Follow Entomological Epidemiological
Study Country | Year n vectors covleéaége / design Study size group E?:T:g:slgﬁﬂféol\lf:;{}g?l (distance from -up g p g
scheme) coverage rice) HBR? SR? EIR? PR? MI2
Chandler
Yes*
et al. 1975¢ An. 7-22 - Grassland
Kenya 1971 (RAL\Jrzglro) gambiae - Cohort catches per | N/A gul;g d(;r)15|de and country rlnzonths
ﬁhé}nfé% , s.l. (3) village (10 km) Yes*
etal.
: Repeated . .
Qu;:'ti%r;m Cameroon 1979 | Rural - - Cross- 4611 2-9 332?;? selection of Nr%r\l\;ir:]ce N/A Yes
' sectional g ]
- - 9 * 3
Carnevale Burkina Rurall An. Cohort N/A Savannah (10 months Yes Yes | Yes
& Robert 1980 | (Vallée gambiae -
1987¢ Feso duKou) | sl. Cross- 2322 2.9 |- km) NIA Yes
sectional
4-5 trap- - Market
- HLC (inside and ;
An. ) nights per N/A : gardening, other | N/A Yes*
eCto;seln;g‘rll? Burundi 1981 ?R:JL:?ilzi) gambiae - scerc(ﬁ;n al (9) village outside) crops e.g.
' s.l. cotton, banana, N
- 0-20 | - maize, yams N/A Yes
. An. o
COUp”% et Cameroon 1981 | Rural gambiae 55% Cro§s- 924 2-9 - NEXt to I.ake., no | n/a Yes
al. 1985 sl prevalence sectional rice cultivation
8-19 houses 12
c Rural An. Cohort per (2) N/A HLC (inside) Cott months Yes*
oosemans . ural . ) village otton
19857 Burundi 1982 (Rusizi) g?mblae g (15 km)
- Cross- 3692 0-5 |- NIA Yes
sectional
Robert et Burkina Rural An. . iZStures - Savannah (20 12
o 1983 | (Vallée gambiae - Cohort N/A HLC (inside) Yes* Yes | Yes*
al. 1985 Faso du Kou) sl across 4 km) months
" villages
. An. 2 houses . .
Mukiama . . Based on permission Periphery of
& Mwangi | Kenya 1984 (R'\L/jlﬂa) STm&bIZi - Cohort foerrtrgghtly N/A of owner / PSC, rice area rlnzon ths Yes*
1989° " " P CDCLT and exit traps | (5 km)
pharoensis village
An. . .
Josse et al. . ) Cross- Sampling random Non-rice
108710 Cameroon 1985 | Rural Sallmblae sectional 2375 2-9 clusters growing area N/A Yes




Setting -cr):\aPIS_TIISI\SII ~eoruitment of Control Outcomes included
Study Country | Year (wngatlo 'T/gé?:g coverage / get;d% Study size ':‘g: participants / Method ( disg]t;%lire)(f?om F?HOW Entomological Epidemiological
IRS 9 group 1 o mosquito collection - P
scheme) coverage rice) HBR? SR? EIR? PR? MI2
. . Rural An.
Boudin et Burkina . . Cross- S
al. 19921 Faso 1985 ((i\SaIESS) gzlamblae - sectional 2120 0-14 | Voluntary participation | Savannah N/A Yes
. 3 houses L
Githeko et Rural An. ) HLC (inside and Sugar belt 13 - -
al. 19932 Kenya 1989 (Ahero) arabiensis Cohort \('g’e\ll(ilﬁ'agzr NIA outside) (6 km) months | Y& Yes I
. An. 2-3 houses
Githeko et Rural - ) Sugar belt 13 -
al. 19962 Kenya 1989 (Ahero) g?mblae Cohort E;Jrsltir;llglgzer N/A PSC (6 km) months Yes
Faye etal 2 houses HLC (inside and 17
4 o An. - Cohort monthly per | N/A : Traditional Yes*
1993a . i outside) ! months
Senegal 1990 | Rural gambiae (3) village agriculture
s.l. 5 km
Faye et al. ) Cross- 1149 0_9 ) (& km) N/A Yes
1993b* sectional
. . Undeveloped
Gbalgma Sierra 1991 | Rural Not - Cross- 1106 Al Voluntary participation | swamps N/A Yes
1994 Leone reported sectional ages (5 km)
1 house 7
Cohort weekly per | N/A PSC and exit traps months Yes* Yes | Yes*
16) village
Thomson | 1. An. (16) villag Non-rice
etal. Gambia 1991 | Rural gambiae - Compounds randomly rowin
1994+ s.l. Cross- selected, up to 30 9 g
. 1465 1-4 . ' . N/A Yes
sectional children recruited
from each 10 villages
156-168 HLC (inside and » 26 " "
Faye et al. An. Cohort trap-nights | 020 | outside) Traditional months | Yes© | YeS
199518 Senegal 1992 | Rural gambiae - agriculture
s.l. . 5 km
Cross 985 0-10 | - (& km) NIA Yes
sectional
. An.
Githeko et Rural . ) 41-65 trap- Sugar belt ) -
al. 199419 Kenya 1993 (Ahero) g:limblae Cohort nights N/A CDCLT (6 km) Yes
ljumba et . Rural An. ?orr]t?::;isﬂy (s; m)n :Ed 12
% | Tanzania 1994 | (Lower gambiae - Cohort N/A CDCLT Yes* Yes | Yes*
al. 2002a Moshi) sl per (3) sugarcane months
" village irrigation




Setting -cr):\a/n ETIISI\SII Recruitment of Control Outcomes Influded
Study Country | Year (irrigatio | Primary coverage / Study Study size Age participants / Method _group(s) Follow Entomological Epidemiological
n vectors IRS design group | i¢ mosquito collection (distance from -up
scheme) coverage rice) HBR? SR? EIR? PR? MI2
ljumba et Cross- ) (15 km)
al. 2002b2 sectional 2951 1-4 All children enrolled N/A Yes Yes
Marrama :Paibiensis 8-16
Madagas- ) captures HLC (inside and Natural sub-arid | 12 —36 -
St al 29 car 1994 | Rural & An.' Cohort monthly per N/A outside), PSC, CDCLT | ecosystem months U Yes S
004 gambiae (3) village
S.S. 9
An 4 houses Selection based on
Doannioet | Cote . ) (10-22 group of dwellings / Humid wooded | 10 -
al. 2006% d’Ivoire 1994 | Rural g?mblae Cohort captures per NIA HLC (inside and savannah months e
" village) outside)
2 houses -
zD&;zzft al. Cohort per (6) N/A HLC d(|n5|de and 30 h Yes* Yes | Yes*
An. village outside) Savannah (10 - months
Mali 1995 | Rural gambiae - - k
Sissoko et sl Cross- All children of 15 km)
2% - 9134 0-14 | appropriate age Yes Yes*
al. 2004 sectional interviewed
. N An. Every 6 - Inland valley
2856355 tal. ((i:’(;te i 1996 | Rural gambiae - Cohort weeks per N/A ?ulzg d(é;]S'de and without rice rlnzonths Yes*
vore s.l. (13) village cultivation
Repeated Rand lection of
. An. 4% used Cross- 36217 andom selection o Lowlands with | N/A Yes
Henryet | Cote 1997 | Rural gambiae mosquito sectional All compounds within dense
al. 2003 d’Ivoire sl nets ages randomly selected vegetation
- Cohort 42818 villages n— Yes
Betsi et al Cote Sct)%((j:gms 3 houses HLC (inside and Lowlands with 12 Ve Yes SN
PR Ry 1998 | Rural - Cohort per (3) N/A - dense (AF (AF | (AF,
2003 d’Ivoire An. : outside) . months
f village vegetation only) only) | AG)
unestus
3 houses .
. N An. - Lowlands with
Betsietal. | Cote . ) every 6 HLC (inside and 13 -
2012% d’Ivoire 1998 | Rural gallmblae Cohort weeks per NIA outside) sgnZteati on months | Y&
o+ (6) village g
Repeated 20330 All .
. R An. Cross- a . Inland valley N/A Yes
. ; ges ] .
Assi 3eot al. C,ote ' 1998 | Rural gambiae ) sectional Random selection of without rice
2013 d’Ivoire villages -
s.l. H 33678 All cultivation 12 .
Cohort ages months &




. Transmissi Outcomes included
(isrﬁggt?o Primary on/LLIN Study : Age Recruitment of ;'g:tpr((;l) Follow i idemiologi
Study Country | Year coverage / - Study size participants / Method . Entomological Epidemiological
n vectors design group . - (distance from -up
h IRS of mosquito collection .
scheme) coverage rice) HBR? SR? EIR? PR? MI2
. Rural An. 4 houses
Elalzdggagtl E:srcljma 1999 | (Vallee gambiae - Cohort monthly per | N/A HLC (inside) Savannah #Zon ths Yes* Yes*
' du Kou) s.l. (3) village
Study 4 houses
Dabire Szt Burkina 2000 | Rural concerns ) Cohort weekly per | N/A HLC_ (inside and Savannah (50 5 Yes* Yes | Yes*
al. 2007 Faso An. (3) village outside) km) months
funestus 9
12 houses i
Cohort monthly per | N/A HLC (inside and 12 Yes*
(4) village outside) months
Mutero et Rural An. - Non-irrigated
al.2004% | Kemva 2001 | (Mwea) | arabiensis | - Al households with | (16 m)
Cross- children <10 years of
- 206 0-9 age identified and N/A Yes
sectional -
proportionately
sampled
Amusan et An. 4 houses Rll;ﬁltjaetric;&n o 12
3 Nigeria 2001 | Rural gambiae - Cohort weekly per | N/A CDCLT plant Yes*
al. 2005 sl ) village within lowland months
" g forest
An. 4 houses - -
Okoye . ) HLC (inside and Non-irrigated 6 " -
2003% Ghana 2002 | Rural gambiae Cohort mont.hly per | N/A outside) and PSC (10 km) months Yes Yes | Yes
s.l. (2) village
Koudou et Repeated All children randomly
al. 2009% cross- 3212 0-15 | selected from primary | Sybsistence Yes
' Cote An. 12% slept | sectional schools agriculture / 36
& Ivoire 2002 | Rural gambiae under a 4 houses intensive months
Koudou et s.l. bednet every 2 HLC (inside and vegetable years
al. 2010*" Cohort months per NIA outside) farming e WS VS
(2) village
Manoukis An. 2 houses - Non-irrigated
etal. Mali 2004 | Rural gambiae - gercot?(s);]al per (3) N/A oHuI;g d(;;mde and area N/A Yes
2006% s.l. village (10 km)
Muturi et
a1, 2006 Equal numbers of Other crops e.g. Yes*
' Rural An. 30 houses houses were selected maize, beans, 12
Muturi et Kenya 2004 (Mwea) arabiensis | Cohort fortnightly NIA from ﬁ entr/e and bananas months
- periphery / HLC (15 km) Yes Yes | Yes
al. 2008 (inside and outside)




. Transmissi Outcomes included
(isrﬁtlgt?o Primar on/LLIN Stud Age Recruitment of (:'gztr(zl) Follow i idemiologi
Study Country | Year g Y coverage / ay Study size g participants / Method _group Entomological Epidemiological
n vectors IRS design group | i¢ mosquito collection (dlstar)ce from -up
scheme) coverage rice) HBR? SR? EIR? PR? MI2
An.
Atangana arabiensis 40 trap- - Market
etal. Cameroon 2004 | Rural & An. - Cohort nights per N/A EUI;S(;’ d(;?zlgg Sg‘é gardening (200 r2n40nths Yes* Yes | Yes*
20124 gambiae village km)
S.S.
50%P/ 75 —
. Sugar
Rumisha An. 85% slept . s
. . Cross- Primary schools within | (5 km) and
etal - Tanzania 2004 | Rural gambiae under a sectional 7888 6-15 selected villages savannah N/A Yes
2019 s.l. mosquito
(15 km)
net
An 3 houses House selection based Sugar
Mboera et . . on settlement patterns (5 km) and 12 - -
al. 2010% Tanzania 2004 | Rural g?mblae - Cohort Er;;;r:ltir;llg péer N/A (and similar savannah months Yes Yes | Yes
w 9 construction) / CDCLT | (15 km)
. Sugar
An. Schoolchildren (lower
Mboera et . . Cross- (5 km) and
al. 20114 Tanzania 2005 | Rural gambiae - sectional 578 0-15 clqsses 1-4) from 6 savannah N/A Yes
s.l. primary schools (15 km)
An.
Antonio- arabiensis, ﬁO-SO Other crops e.g.
Nkondjio c 2006 | Rural An. Coh fousgsh | N/A HLC (inside and maize, millet, 5 Ves* v Yes*
etal. ameroon ura gambiae ) ohort c;rrtr(még; tly outside) and PSC groundnut (20 months &s & &s
2008 s.5. & An. Pe km)
f village
unestus
An. 3 houses I
Ntonga et - ) . Rich in fish 12 . -
al. 2010 Cameroon 2006 | Rural gambiae Cohort mont.hly per | N/A HLC (inside) species months Yes Yes | Yes
s.l. (2) village
An Repeated 4 sites Non-irrigated /
Diakite et Cote . monthly HLC (inside and not developed 33 - -
al. 2015* d’Ivoire 2007 | Rural gambiae ) cross- per (5) NIA outside) rice cultivation | months | Y€ Yes
s.l. sectional .
village yet
40%"°/
82% Cross- 1145 Random selection of N/A Yes
An children sectional households. Dry area where
Toure et . . below 10 All children aged 6 ground water
al. 2016% Mali 2010 | Rural STmb'ae slept under 05-9 | nonths to 9 years pools depend on
- LLIN night | onort 549 enrolled to cohort rainfall 12 Yes
prior study months
survey




. Transmissi Outcomes included
(isrﬁtlgt?o Primar on/LLIN Stud Age Recruitment of (:'gztr(zl) Follow ; ; loai
Study Country | Year g Y coverage / ay Study size g participants / Method _group Entomological Epidemiological
n vectors design group (distance from -up
h IRS of mosquito collection .
scheme) coverage rice) HBR? SrR: | EIR® PR? MI2
Hakiziman An. 3 houses - .
aetal. Rwanda 2010 | Rural gambiae - Cohort monthly per | N/A ?ulzg d(:;S'de and L\IuOItR/Caetion §140nths Yes* Yes | Yes*
2018* s.l. (21) village
3 houses
Miboera ot An. Over 83% per (5) N/A | cDCLT Dry / vt NIA Yes* | Yes*
' Tanzania 2012 | Rural gambiae ﬁ];u seholds Sercot?csjh al village savannah
Mboera et sl had ITN Schoolchildren were | (5-10 km)
al. 2015b> 1019 0-15 | recruited NIA T
. . Rural An. . Subsistence
Hien et al. Burkina . . Cross- Random sampling on .
52 2014 | (Vallée gambiae 15-30% . 614 0-15 L agriculture (15 N/A Yes
2017 Faso du Kou) sl sectional individuals km)
Babamale T
— Cross- All Voluntary participation
SE) 2853 Nigeria 2016 | Rural - - sectional 230 ages based on study criteria Sugar and yam N/A Yes
Total (quantitative) = 4 17 2 22 4
Total (semi-quantitative) = 31 16
Total (qualitative) = 2 1 1 1
Total (qualitative, semi-quantitative & quantitative) = 36 19 19 23 5
Total = 36 23
Total = 53

- = not reported
* = analysed qualitative / semi-quantitative

2 HBR = human biting rate; SR = sporozoite rate; EIR = entomological inoculation rate; PR = parasite rate; Ml = malaria incidence

b Prevalence considered for sample size estimation
HLC = human landing catch

CDCLT = CDC light trap

PSC = Pyrethrum spray catch




Supplementary Table 3. Meta-analyses of the association between residence in rice-growing areas and parasite
prevalence (adjusted risk ratios).

Study

Henry et al. (2003)
Henry et al. (2003)
Assi et al. (2013)

Assi et al. (2013)

Pooled effect estimate before 2003 (p<0.0001, 1°=87.08%)
Mboera et al. (2015)
Pooled effect estimate after 2003 (p=1.0000, 1=0.00%)

Country

Cote d’Ivoire
Cote d’Ivoire
Cote d’Ivoire
Cote d’Ivoire

Tanzania

Year

1997
1997
1998
1998

2012

Rice type

(cropping seasons)

Single
Double
Single
Double

Single

Adjusted risk ratio (95% CI)

0.76 (0.66, 0.87)
0.54 (0.47, 0.62)
0.79 (0.64, 0.97)
0.85 (0.73, 1.00)
0.73 (0.57, 0.89)
7.69 (4.35, 14.29)
7.69 (4.35, 14.29)

Supplementary Table 4. Sensitivity analysis on the year 2003 as a cut-off point.

Year

2001
2002
2003
2004
2005

Risk ratio pre-
scale-up
0.81 (0.61 — 1.08)
0.82 (0.63 — 1.06)
0.82 (0.63 — 1.06)
0.87 (0.66 — 1.16)
0.93(0.71-1.22)

Number of studies
pre-scale-up

17
18
18
19
21

Risk ratio post-
scale-up
1.61 (0.99 — 2.60)
1.73 (1.01 -2.96)
1.73 (1.01 — 2.96)
1.62 (0.87 — 3.01)
1.66 (0.64 — 4.29)

Number of studies ~ Wald-type

post-scale-up test p-value
8 0.016
7 0.014
7 0.014
6 0.075
4 0.247

Supplementary Table 5. Meta-analyses of the association between residence in rice-growing areas and An.
gambiae s.l. human biting rate.

Study

Marrama et al. (2004)

Koudou et al. (2010)

Manoukis et al. (2006)
Muturi et al. (2008)

Koudou et al. (2010)

Country

Madagascar
Céote d’Ivoire

Mali
Kenya

Cote d’Ivoire

Year

1994
2002
2004
2004
2005

Pooled effect estimate (p<0.0001, 12=99.97%)

Control areas

68.00
16.10
23.00
0.91
10.30

Rice-growing Ratio of means
areas (95% CI)
4534.60 66.69 (31.46, 141.37)
49.30 3.06 (2.97, 3,15)
43.67 1.90 (0.86, 4.17)
8.06 8.86 (8.75, 8.97)
38.45 3.73 (2.91, 4.79)

6.54 (1.99, 21.46)



Chandler et al. (1976) -
Chandler et al. (1975) -
Carnevale & Robert (1987) -
Coosemans et al. (1984) -
Coosemans (1985) -
Robert et al. (1985) -
Mukiama & Mwangi (1989) -
Githeko et al. (1996) -
Marrama et al. (2004) -
Doannio et al. (2006) -
Betsi et al. (2003) -
Baldet et al. (2003)-
Dabire et al. (2007) -
Amusan et al. (2005) -
Okoye (2003) -
Muturi et al. (2008) -
Muturi et al. (20086) -
Mboera et al. (2010) -

Atangana et al. (2012) -
Koudou et al. (2010c) - +— GG

)_

)_

Study

Antonio-Nkondjio et al. (2008
Diakite et al. (2015

Hakizimana et al. (2018) -

RE Model for all quantitative studies -

1 1 1 1 1 1 1 1 1 1 1 1 1
o U o) Q Q \} \Y \} N} Q Q QO \Y \}
Q N v 3 Q Q Q Q Q Q Q Q Q )
. . B . \A 3 b(‘ . By . vu B - .
SRR 0 S SR I
Ratio (log scale)

Supplementary Figure 2. Meta-analysis of the association between rice cultivation and An. funestus human
biting rate. Ratio of human biting rate means (in rice areas compared to non-rice areas) and their 95% confidence
intervals (only in quantitative studies, n=1, presented as error bars) are plotted according to year of study. Whilst light-
coloured bars indicate semi-quantitative studies, solid-coloured bars indicate quantitative studies. Pooled effect
estimates of quantitative studies are presented as dark-coloured bars at the bottom.



Supplementary Table 6A. Risk of bias assessment for studies with human biting rate included in the quantitative analysis (cohort studies, n=4).

Selection

Comparability

Outcome

Demonstration

Was follow-up

. Selection of the Ascertainment that outcome of Comparability of Adequacy of
Representativeness of the b : Assessment long enough
non-exposed of exposure interest was not groups on basis of follow up of
exposed group - . . of outcome for outcomes to
group (risk factor) present at start the design or analysis occur? cohorts
of study ’
. . . a) Complete
a) Truly _rep_re_sentatlve of the a) Validated a) Study controls for a) Validated follow-up — all
average individual or measurement age measurement subiects
household in the community a) Drawn fromthe | 5 9 tool J Overall
same community a) Yes 2) Yes accounted for quality
Study : as the exposed b) Study controls for b) Subjects lost
; . assessment
b) Somewhat representative group b) Structured socioeconomic status, | b) Record to follow-up _
of the average individual or - - . h (max = 8)
- - interview bednet use or any linkage unlikely to
household in the community - - .
additional factor introduce bias
c) Follow up
. rate greater
c) Selected group of users b) Drawn from a c¢) Written self- ¢) Self report than 80% and
e.g. nurses, volunteers different source report S
¢) Study does not no description
b) No control for other b) No of those lost
¢) No description factors
d) No description of the of the derivation d) No d) No d) No statement
derivation of the sample of the non- description description
exposed group
Marrama et al. 2004 b) * b) a)* b) 9] a)* a)™* b) * 5
Koudou et al. 2010 b) * b) a)* b) c) a)* a) * b) * 5
Manoukis et al. (2006) b) * b) a)* b) C) a)* a)* b) * 5
Muturi et al. 2008 b) * b) a)* b) c) a)* a)* b) * 5

10




Supplementary Table 6B. Risk of bias assessment for studies with sporozoite rate included in the quantitative analysis (cohort studies, n=17).

Selection

Comparability

Outcome

Demonstration

Was follow-up

. Selection of the Ascertainment that outcome of Comparability of Adequacy of
Reprisxen;:\:&ver;gis of the non-exposed of exposure interest was not groups on basis of 'st Zejfégﬁ?g f olfzg tecr(;(r);gsht o follow up of
P group group (risk factor) present at start the design or analysis occur? cohorts
of study ’
. . . a) Complete
a) Truly representative of the a) Validated a) Validated 3
average individual or measurement g) Study controls for measurement gzlliqg:’:tgp ~all
household in the community | @) Drawn fromthe | 55 9 tool J d Overall
* samr:a commurtljlty a) Yes a) Yes accounted for quality
Study : as the expose b) Study controls for b) Subjects lost
b) Somewhat representative | group b) Structured sc))cioec)é)nomic status, | b) Record tg follcl)w-up assessment
of the average individual or interview bednet use or any linkage unlikely to (max=8)
household in the community - - .
additional factor introduce bias
c) Follow up
. rate greater
c) Selected group of users b) Drawn from a ¢) Written self-
e.g. nurses, volunteers different source report ) Self report than 800/.0 a_nd
¢) Study does not no description
b) No control for other b) No of those lost
c) No description factors
d) No description of the of the derivation d) No d) No d) No statement
derivation of the sample of the non- description description
exposed group
Chandler et al. 1975 b) * b) a) * b) c) a) * a)* b) * 5
Chandler et al. 1976 b) * b) a)* b) c) a)* a)* b) * 5
Carnevale & Robert 1987 | b) * b) a)* b) c) a)* a)* b) * 5
Coosemans 1985 b) * b) a)* b) c) a)* a) * b) * 5
Robert et al. 1985 b) * b) a)* b) c) a)* a) * b) * 5
iglélglama & Mwangi b) * b) a)* b) 0 a)* a)* b) * 5
Githeko et al. 1993 b) * b) a) * b) c) a) * a)* b) * 5
Githeko et al. 1996 b) * b) a) * b) c) a) * a)* b) * 5
Faye et al. 1993a b) * b) a)* b) c) a)* a) * b) * 5
Thomson et al. 1994 b) * b) a)* b) 9] a)* a)* b) * 5
Faye et al. 1995 b) * b) a)* b) c) a)* a) * b) * 5
Githeko et al. 1994 b) * b) a)* b) c) a) * a) * b) * 5
ljumba et al. 2002a b) * b) a)* b) 9] a)* a)* b) * 5
Doannio et al. 2006 b) * b) a)* b) c) a)* a) * b) * 5
Dolo et al. 2004 b) * b) a) * b) c) a) * a)* b) * 5
Briet et al. 2003 b) * b) a) * b) c) a) * a)* b) * 5

11




Selection

Comparability

Outcome

Demonstration

Was follow-up

. Selection of the Ascertainment that outcome of Comparability of Adequacy of
Repris;ngggave?gzs of the non-exposed of exposure interest was not groups on basis of 'g‘]fzejtsgﬁ?g f Oll?gg tecrc]Jcr)#egsht o follow up of
P group group (risk factor) present at start the design or analysis occur? cohorts
of study ’
. . . a) Complete
a) Truly representative of the a) Validated a) Validated 3
average individual or measurement Z) Study controls for measurement izll;(?g:’:tgp -all
household in the community | @) Drawn fromthe | ;5 g tool ) Overall
« same community a) Yes 2) Yes accounted for quality
as the exposed i
Study b) Somewhat representative rou p b) Study controls for b) Subjects lost | ,ecessment
LN group b) Structured socioeconomic status, b) Record to follow-up _
ﬁgagir?gﬁir?r?(:r::igrfmuﬁ:]ﬁr interview bednet use or any linkage unlikely to (max =8)
y additional factor introduce bias
c) Follow up
- : rate greater
IS U | v | S e 0 s or
9. NUTses, P ) Study does not no description
b) No control for other b) No of those lost
c) No description factors
d) No description of the of the derivation d) No d) No d) No statement
derivation of the sample of the non- description description
exposed group
Betsi et al. 2003 b) * b) a)* b) c) a) * a) * b) * 5
Betsi et al. 2012 b) * b) a)* b) c) a)* a)* b) * 5
Baldet et al. 2003 b) * b) a) * b) c) a) * a)* b) * 5
Dabire et al. 2007 b) * b) a)* b) c) a)* a)* b) * 5
Mutero et al. 2004 b) * b) a)* b) c) a)* a)* b) * 5
Amusan et al. 2005 b) * b) a)* b) c) a)* a)* b) * 5
Okoye 2003 b) * b) a)* b) c) a) * a) * b) * 5
Koudou et al. 2010 b) * b) a)* b) c) a)* a)* b) * 5
Muturi et al. 2008 b) * b) a)* b) c) a) * a) * b) * 5
Muturi et al. 2006 b) * b) a)* b) c) a) * a) * b) * 5
Mboera et al. 2010 b) * b) a)* b) c) a)* a)* b) * 5
Manoukis et al. 2006 b) * b) a)* b) c) a)* a) * b) * 5
Atangana et al. 2012 b) * b) a)* b) 9] a)* a)* b) * 5
Ntonga et al. 2010 b) * b) a)* b) 9] a)* a)* b) * 5
%n(;tgnlo-Nkondjlo etal. b) * b) a)* b) ) a)* a)* b) * 5
Diakite et al. 2015 b) * b) a)* b) c) a) * a) * b) * 5
Hakizimana et al. 2018 b) * b) a)* b) c) a)* a) * b) * 5
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Selection

Comparability

Outcome

Demonstration

Was follow-up

Rebpresentativeness of the Selection of the Ascertainment | that outcome of Comparability of Assessment long enough Adequacy of
P non-exposed of exposure interest was not groups on basis of 9 9 follow up of
exposed group - . . of outcome for outcomes to
group (risk factor) present at start the design or analysis occur? cohorts
of study '
. . . a) Complete
a) Truly _rep_re_sentatlve of the a) Validated a) Study controls for a) Validated follow-up — all
average individual or measurement age measurement subiects
household in the community a) Drawn fromthe | 5 9 tool J Overall
same community accounted for i
Study as the exposed a) Yes b) Stud trols f a) Yes b Subiects lost quality
b) Somewhat representative rou ) Study controls for ) Subjects lost | 4cessment
LN group b) Structured socioeconomic status, b) Record to follow-up _
of the average individual or - - bed link likel (max = 8)
household in the community interview ednet use or any inkage unlikely to
additional factor introduce bias
c) Follow up
- . rate greater
st grupusrs | D brawnroma | o) et sl 0 sl eor
e ' ¢) Study does not no description
b) No control for other b) No of those lost
c) No description factors
d) No description of the of the derivation d) No d) No d) No statement
derivation of the sample of the non- description description
exposed group
Mboera et al. 2015 b) * b) a)* b) C) a)* a)* b) * 5
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Supplementary Table 6C. Risk of bias assessment for studies with entomological inoculation rate included in the quantitative analysis (cohort studies, n=2).

Selection

Comparability

Outcome

Demonstration

Was follow-up

. Selection of the Ascertainment that outcome of Comparability of Adequacy of
Representativeness of the b : Assessment long enough y
exposed arou non-exposed of exposure interest was not groups on basis of of outcome for outcomes to follow up of
P group group (risk factor) present at start the design or analysis occur? cohorts
of study ’
a) Truly representative of the a) Validated a) Study controls for a) Validated ?gﬁ,?,mleiea”
average individual or measurement age y measurement sub'ectsp
household in the community | @) Drawn fromthe | 55 9 tool ) Overall
same community a) Yes 2) Yes accounted for Lality
Study b) Somewhat representative as the exposed b) Study controls for b) Subjects lost asgessment
of the average iﬁ dividual or group b) Structured socioeconomic status, b) Record to follow-up (max = 8)
household ir?the communi interview bednet use or any linkage unlikely to
v additional factor introduce bias
c) Follow up
. rate greater
c) Selected group of users b) Drawn from a b) Written self- o
e.g. nurses, volunteers different source report ) study d ; b) Self report gl)ageigr/iop?ir;i
c) Study does no
b) No control for other b) No of those lost
c) No description factors
d) No description of the of the derivation d) No d) No d) No statement
derivation of the sample of the non- description description
exposed group
Koudou et al. 2010 b) * b) a) * b) c) a)* a)* b) * 5
Muturi et al. 2008 b) * b) a)* b) c) a)* a)* b) * 5
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Supplementary Table 6D. Risk of bias assessment for studies with parasite prevalence included in the quantitative analysis (cross-sectional studies, n=22).

Selection

Comparability

Outcome

Ascertainment of

Comparability of

Represengzavelr;ess ofthe Si?;gle Non-respondents exposure (risk groups on basis of the Asce;fji::r;rrneent of Statistical test
p factor) design or analysis
. a) Validated a) Validated
measurement tool measurement tool
a) Truly representative of the - ) a) The statistical test used to
average individual or a) Justified | . ~omoarability between b) Non-validated a) Study controls for b) Non-validated | analyse the data is clearly
household in the community anc_i " respondents and non- measurement tool, age mea}fu(;elr;emh dezcr;]bed and appropr:(atﬁ,
* ?Sg\ilgrc o respondents characteristics is but the tool is b) Study controls for mzthgd’ism e ngoti:ltmiaissu;g]si?\ttgd e Ove:’_egl/l
i i i ' uali
Study b) Somewhat rgprgs_entatlve calculation EStakj.l'SheQ' and the response avallqble or socioeconomic status, available or including confidence J
of the average individual or | rate is satisfactory described ; . - assessment
household in the community included) bednet use or any described intervals and probability (max = 9)
additional factor level
b) The response rate is
c) Selected group of users unsatlsfag?f_ry,bor the
e.g. nurses, volunteers comparability between
b) Not respondents gnd non- ¢) No description c) Study does not c) No description b) The statistical test is not
Ustified respondents is unsatisfactory of the control for other of the appropriate, not described or
J c) No description of response measurement tool | factors measurement tool | incomplete
d) No description of the rate or the characteristics or
derivation of the sample the responders and non-
responders
Audibert et al. 1990 b) * b) c) b) * a)* a) ** a) * 6
Carnevale & Robert 1987 | b) * b) c) b) * c) a) ** a)* 5
Coosemans et al. 1984 b) * b) c) b) * a)* a) ** a)* 6
Couprie et al. 1985 b) * b) c) b) * c) a) ** a) * 5
Josse et al. 1987 a)* b) c) b) * a)* a) ** a)* 6
Boudin et al. 1992 b) * b) c) b) * a)* a) ** a)* 6
Faye et al. 1993b b) * b) c) b) * a)* a) ** a) * 6
Gbakima 1994 b) * b) c) b) * c) a) ** a)* 5
Thomson et al. 1994 b) * b) c) b) * c) a) ** a)* 5
Faye et al. 1995 b) * b) c) b) * a)* a) ** a) * 6
ljumba et al. 2002b b) * b) c) a) ** a)* a) ** a) * 7
Sissoko et al. 2004 b) * b) c) b) * a)* a) ** a) * 6
Henry et al. 2003 a)* a)* c) a) ** a)* a) ** a)* 8
Assi et al. 2013 a)* a)* c) a) ** a)* a) ** a)* 8
Mutero et al. 2004 a) * a)* c) b) * a)* a) ** a) * 7
Koudou et al. 2009 b) * b) c) a) ** a)* a) ** a)* 7
Rumisha et al. 2019 b) * a)* a)* a) ** a) * a) ** a) * 9
Mboera et al. 2011 c) b) c) a) ** c) a) ** a) * 5
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Selection

Comparability

Outcome

Ascertainment of

Comparability of

Represenstgalqvelzess of the Se;riggle Non-respondents exposure (risk groups on basis of the Asce;;a;::r;mznt of Statistical test
P factor) design or analysis
. a) Validated a) Validated
measurement tool measurement tool
a) Truly representative of the - ) Study controls for ) a) The statistical test used to
average individual or a) Justified a) Comparability between b) Non-validated y b) Non-validated analy_se the data is clea_rly
; ; and age measurement described and appropriate,
household in the community ; respondents and non- measurement tool
- satisfactory TR . ' method, but the and the measurement of the Overall
(power respondents characteristics is but the tool is b) Study controls for method is association is presented i
Study b) Somewnhat representative P - established, and the response available or dy . - - : P ' quality
LGN calculation I - socioeconomic status, | available or including confidence assessment
of the average individual or included rate is satisfactory described bed described intervals and probabilit
household in the community included) ednet use or any escribe! intervals and probability (max = 9)
additional factor level
b) The response rate is
unsatisfactory, or the
c) Selected group of users il
e.g. nurses, volunteers comparability between
b) Not respondents and non- ¢) No description c) Study does not c) No description b) The statistical test is not
Ustified respondents is unsatisfactory of the control for other of the appropriate, not described or
] ¢) No description of response measurement tool | factors measurement tool | incomplete
d) No description of the rate or the characteristics or
derivation of the sample the responders and non-
responders
Toure et al. 2016 b) * a)* c) a) ** a) and b) * a) ** a) * 8
Mboera et al. 2015b C) b) c) a) ** a)* a) ** a)* 6
Hien et al. 2017 b) * a) * c) a) ** a)* a) ** a)* 8
Babamale et al. 2020 b) * b) c) b) * c) a) ** a)* 5
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Supplementary Table 6E. Risk of bias assessment for studies with clinical malaria included in the quantitative analysis (cohort studies, n=4).

Selection

Comparability

Outcome

Demonstration

Study . Selection of the Ascertainment that outcome of Comparability of Was follow-up Adequacy of
Representativeness of the d f b basis of Assessment long enough foll £
exposed group non-expose of exposure interest was not groups on basis of of outcome | for outcomes to ollow up 0
group (risk factor) present at start the design or analysis occur? cohorts
of study '
. a) Complete
:&;?IZ {ﬁgﬁiﬂgf‘g:e of the a) Study controls for follow-up — all
house%old in the community | & Drawn from the Validated a0e Validated subjects
same community a) Validate a) Validate accounted for Overall
as the exposed measurement a) Yes w measurement | a) Yes - | quality
b) Somewhat representative tool b) Study controls for tool b) Subjects lost assessment
S group socioeconomic status, to follow-up _
of the average individual or bed likel (max = 8)
household in the community ednet use or any unlikely to
additional factor introduce bias
c) Follow up
. rate greater
c) Selected group of users b) Drawn from a b) Written self- b) Self report than 80% and
e.g. nurses, volunteers different source report L
¢) Study does not no description
b) No control for other b) No of those lost
¢) No description factors
d) No description of the of the derivation d) No d) No d) No statement
derivation of the sample of the non- description description
exposed group
ljumba et al. 2002b b) * b) a)* b) a)* a)* a)™* d) 5
Henry et al. 2003 a)* b) a)* b) a)* a)* a) * d) 5
Assi et al. 2013 a)* b) a)* b) a)* a)* a)™* b) * 6
Toure et al. 2016 b) * b) a)* b) a) and b) * a)* a)* b) * 6
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C)

Standard Error
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Supplementary Figure 3. Funnel plots assessing publication bias in the meta-analysis of malaria indicators in
areas of rice vs. non-rice cultivation. The funnel plots illustrate the estimates of effect sizes against study size, and
are used to detect publication bias. In the absence of publication bias, the plot creates a roughly funnel-shaped
distribution. An asymmetric funnel indicates the possibility of publication bias, small study effects or selective
outcome reporting. Plots show studies reporting (A) An. gambiae s.l. human biting rate (test for funnel plot asymmetry:
z=0.51, p=0.61), (B) An. gambiae s.l. sporozoite rates (z = -0.90, p = 0.37), (C) parasite prevalence pre-2003 (z = -
0.63, p = 0.53) and (D) parasite prevalence post-2003 (z = 3.19, p = 0.0014).
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