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Table S1. Quality assessment of observational studies
	Study
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Item 6
	Item 7
	Item 8
	Item 9

	Jambou et al.
	Yes
	Yes
	Yes
	Yes
	Unclear
	No
	Yes
	Yes
	Include

	Guyatt et al.
	Yes
	Yes
	Yes
	Yes
	Unclear
	No
	Yes
	Yes
	Include

	Gunasekaran et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Bukirwa et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Aregawi et al.
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Hamusse et al.
	Yes
	Yes
	Yes
	Yes
	Unclear
	No
	Unclear
	Yes
	Include

	Fullman et al.
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Include

	Gimnig et al.
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Include

	Hamainza et al.
	Yes
	Yes
	Yes
	Yes
	Unclear
	Unclear
	Yes
	Yes
	Include

	Hast et al.
	Yes
	Yes
	Yes
	Yes
	Unclear
	No
	Yes
	Yes
	Include

	Arinaitwe et al.
	Yes
	Yes
	No
	Unclear
	Yes
	Yes
	Unclear
	Yes
	Include

	Habyarimana et al.
	No
	Yes
	Unclear
	Yes
	Yes
	Yes
	Unclear
	Yes
	Include

	Kamya et al.
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Include

	Fekadu et al.
	Yes
	Yes
	No
	Unclear
	Yes
	Yes
	Yes
	Yes
	Include

	Mashauri et al.
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Include

	West et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Kesteman et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Include

	Skarbinski et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Sintasath et al.
	Yes
	Yes
	No
	Yes
	NA
	NA
	Yes
	Yes
	Include

	Wubishet et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Kleinschmidt et al.
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Tseng et al.
	Yes
	Yes
	Yes
	No
	No
	No
	Yes
	Unclear
	Include

	Protopopoff et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Rek et al.
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Unclear
	Include

	Steinhardt et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Kesteman et al.
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Odugbemi et al.
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Raouf et al.
	Yes
	Unclear
	Unclear
	Yes
	No
	No
	Yes
	Yes
	Include

	Nankabirwa et al.
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Neeru et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Rehman et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Zhou et al.
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	Yes
	Include

	Wanzira et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Smith et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Siegert et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include

	Tugume et al.
	Yes
	Yes
	Yes
	Yes
	No
	No
	Yes
	Yes
	Include


Note: 
Item 1: Were the criteria for inclusion in the sample clearly defined?
Item 2: Were the study subjects and the setting described in detail?
Item 3: Was the exposure measured in a valid and reliable way?	
Item 4: Were objective, standard criteria used for measurement of the condition?
Item 5: Were confounding factors identified?
Item 6: Were strategies to deal with confounding factors stated?
Item 7: Were the outcomes measured in a valid and reliable way?
Item 8: Was appropriate statistical analysis used?
Item 9: Overall appraisal


Table S2. Quality assessment of RCT studies
	Study
	Item 1
	Item 2
	Item 3
	Item 4
	Item 5
	Item 6
	Item 7
	Item 8
	Item 9
	Item 10

	Chaccour et al.
	Yes
	Yes
	Yes
	Yes
	Unclear
	Yes
	Yes
	Yes
	Yes
	Include

	Loha et al.
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Include


Note: 
Item 1: Is it clear in the study what is the cause and what is the effect (i.e. there is no confusion about which variable comes first)?
Item 2: Were the participants included in any comparisons similar?
Item 3: Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest?	
Item 4: Was there a control group?
Item 5: Were there multiple measurements of the outcome both pre and post the intervention/exposure?
Item 6: Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed?
Item 7: Were the outcomes of participants included in any comparisons measured in the same way?
Item 8: Were outcomes measured in a reliable way?
Item 9: Was appropriate statistical analysis used?
Item 10: Overall appraisal
Table S3. Sensitivity analysis by omitting each article
	Study
	OR
	95% CI
	P
	tau2
	I2

	Omitting Jambou et al. (2001)     
	0.3496
	(0.2723–0.4487)
	< 0.0001 
	1.2529
	99.70%

	Omitting Guyatt et al. (2002)     
	0.3477
	(0.2707–0.4465)
	< 0.0001 
	1.2592
	99.70%

	Omitting Gunasekaran et al. (2005)
	0.3484
	(0.2713–0.4474)
	< 0.0001 
	1.2579
	99.70%

	Omitting Sintasath et al. (2005)  
	0.3476
	(0.2706–0.4464)
	< 0 .0001
	1.2593
	99.70%

	Omitting Neeru Singh et al. (2006)
	0.3467
	(0.2699–0.4454)
	< 0.0001 
	1.2619
	99.70%

	Omitting Kleinschmidt et al. (2006
	0.3441
	(0.2678–0.4419)
	< 0.0001 
	1.2600
	99.70%

	Omitting Protopopoff et al. (2008)
	0.3439
	(0.2677–0.4417)
	< 0.0001 
	1.2596
	99.70%

	Omitting Protopopoffet al. (2008)  
	0.3435
	(0.2675–0.4412)
	< 0.0001 
	1.2585
	99.70%

	Omitting Tseng et al. (2008)      
	0.3479
	(0.2709–0.4469)
	< 0.0001 
	1.2595
	99.70%

	Omitting Tseng et al. (2008)      
	0.3502
	(0.2729–0.4494)
	< 0.0001 
	1.2499
	99.70%

	Omitting Tseng et al. (2008)      
	0.3510
	(0.2736–0.4502)
	< 0.0001 
	1.2451
	99.70%

	Omitting Tseng et al. (2008)      
	0.3543
	(0.2770–0.4532)
	< 0.0001 
	1.2162
	99.60%

	Omitting Tseng et al. (2008)      
	0.3577
	(0.2808–0.4556)
	< 0.0001 
	1.1738
	99.60%

	Omitting Tseng et al. (2008)      
	0.3584
	(0.2817–0.4560)
	< 0.0001 
	1.1626
	99.60%

	Omitting Bukirwa et al. (2009)    
	0.3467
	(0.2699–0.4454)
	< 0.0001 
	1.2619
	99.70%

	Omitting Bukirwa et al. (2009)    
	0.3464
	(0.2696–0.4450)
	< 0.0001 
	1.2622
	99.70%

	Omitting Bukirwa et al. (2009)    
	0.3410
	(0.2658–0.4374)
	< 0.0001 
	1.2453
	99.70%

	Omitting Bukirwa et al. (2009)    
	0.3401
	(0.2653–0.4360)
	< 0.0001 
	1.2384
	99.60%

	Omitting Zhou et al. (2010)       
	0.3365
	(0.2636–0.4295)
	< 0.0001 
	1.1959
	99.70%

	Omitting Rehmanet al. (2011)       
	0.3404
	(0.2655–0.4364)
	< 0.0001 
	1.2407
	99.70%

	Omitting Rehmanet al. (2011)       
	0.3442
	(0.2680–0.4422)
	< 0.0001 
	1.2605
	99.70%

	Omitting Aregawi et al. (2011)    
	0.3646
	(0.2899–0.4586)
	< 0.0001 
	1.0495
	99.60%

	Omitting Hamusse et al. (2011)    
	0.3430
	(0.2671–0.4405)
	< 0.0001 
	1.2567
	99.70%

	Omitting Skarbinski et al. (2012) 
	0.3510
	(0.2737–0.4502)
	< 0.0001 
	1.2441
	99.70%

	Omitting Fullman et al. (2013)    
	0.3418
	(0.2664–0.4386)
	< 0.0001 
	1.2500
	99.70%

	Omitting Fullman et al. (2013)    
	0.3422
	(0.2666–0.4393)
	< 0.0001 
	1.2529
	99.70%

	Omitting Fullman et al. (2013)    
	0.3460
	(0.2694–0.4443)
	< 0.0001 
	1.2596
	99.70%

	Omitting Steinhardt et al. (2013) 
	0.3456
	(0.2690–0.4440)
	< 0.0001 
	1.2622
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3442
	(0.2680–0.4421)
	< 0.0001 
	1.2600
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3461
	(0.2694–0.4446)
	< 0.0001 
	1.2620
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3436
	(0.2676–0.4413)
	< 0.0001 
	1.2586
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3496
	(0.2724–0.4488)
	< 0.0001 
	1.2525
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3440
	(0.2678–0.4419)
	< 0.0001 
	1.2598
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3403
	(0.2654–0.4362)
	< 0.0001 
	1.2395
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3448
	(0.2684–0.4429)
	< 0.0001 
	1.2610
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3413
	(0.2660–0.4378)
	< 0.0001 
	1.2472
	99.70%

	Omitting Mashauri et al. (2013)   
	0.3448
	(0.2684–0.4430)
	< 0.0001 
	1.2614
	99.70%

	Omitting West et al. (2013)       
	0.3457
	(0.2691–0.4441)
	< 0.0001 
	1.2623
	99.70%

	Omitting Gimnig et al. (2016)     
	0.3443
	(0.2681–0.4421)
	< 0.0001 
	1.2591
	99.70%

	Omitting Gimnig et al. (2016)     
	0.3460
	(0.2693–0.4445)
	< 0.0001 
	1.2622
	99.70%

	Omitting Gimnig et al. (2016)     
	0.3458
	(0.2692–0.4443)
	< 0.0001 
	1.2618
	99.70%

	Omitting Hamainza et al. (2016)   
	0.3419
	(0.2664–0.4387)
	< 0.0001 
	1.2508
	99.70%

	Omitting Kesteman et al. (2016)   
	0.3382
	(0.2644–0.4327)
	< 0.0001 
	1.2188
	99.70%

	Omitting Odugbemi et al. (2016)   
	0.3477
	(0.2709–0.4462)
	< 0.0001 
	1.2560
	99.70%

	Omitting Kesteman et al. (2016)   
	0.3440
	(0.2679–0.4417)
	< 0.0001 
	1.2582
	99.70%

	Omitting Kesteman et al. (2016)   
	0.3405
	(0.2656–0.4366)
	< 0.0001 
	1.2409
	99.70%

	Omitting Wanzira et al. (2017)    
	0.3367
	(0.2637–0.4299)
	< 0.0001 
	1.1994
	99.70%

	Omitting Raouf et al. (2017)      
	0.3454
	(0.2689–0.4438)
	< 0.0001 
	1.2622
	99.70%

	Omitting Raouf et al. (2017)      
	0.3463
	(0.2695–0.4449)
	< 0.0001 
	1.2622
	99.70%

	Omitting Raouf et al. (2017)      
	0.3403
	(0.2654–0.4362)
	< 0.0001 
	1.2397
	99.60%

	Omitting Rek et al. (2018)        
	0.3459
	(0.2693–0.4445)
	< 0.0001 
	1.2623
	99.70%

	Omitting Hast et al. (2019)       
	0.3437
	(0.2676–0.4414)
	< 0.0001 
	1.2588
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3444
	(0.2682–0.4424)
	< 0.0001 
	1.2605
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3425
	(0.2668–0.4397)
	< 0.0001 
	1.2543
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3396
	(0.2651–0.4350)
	< 0.0001 
	1.2325
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3456
	(0.2690–0.4440)
	< 0.0001 
	1.2618
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3448
	(0.2684–0.4430)
	< 0.0001 
	1.2614
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3410
	(0.2659–0.4372)
	< 0.0001 
	1.2436
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3490
	(0.2718–0.4480)
	< 0.0001 
	1.2550
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3486
	(0.2715–0.4476)
	< 0.0001 
	1.2572
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3461
	(0.2696–0.4444)
	< 0.0001 
	1.2586
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3472
	(0.2703–0.4460)
	< 0.0001 
	1.2609
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3454
	(0.2689–0.4438)
	< 0.0001 
	1.2621
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3439
	(0.2677–0.4416)
	< 0.0001 
	1.2591
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3490
	(0.2718–0.4481)
	< 0.0001 
	1.2554
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3477
	(0.2707–0.4466)
	< 0.0001 
	1.2601
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3466
	(0.2698–0.4452)
	< 0.0001 
	1.2615
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3519
	(0.2746–0.4510)
	< 0.0001 
	1.2378
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3510
	(0.2737–0.4502)
	< 0.0001 
	1.2448
	99.70%

	Omitting Nankabirwa et al. (2019) 
	0.3491
	(0.2719–0.4482)
	< 0.0001 
	1.2546
	99.70%

	Omitting Loha et al. (2019)       
	0.3412
	(0.2660–0.4377)
	< 0.0001 
	1.2464
	99.70%

	Omitting Tugume et.al (2019)      
	0.3413
	(0.2660–0.4379)
	< 0.0001 
	1.2475
	99.70%

	Omitting Arinaitwe et al. (2020)  
	0.3522
	(0.2751–0.4510)
	< 0.0001 
	1.2312
	99.70%

	Omitting Habyarimana et al. (2020)
	0.3401
	(0.2653–0.4359)
	< 0.0001 
	1.2380
	99.70%

	Omitting Kamya et al. (2020)      
	0.3501
	(0.2729–0.4491)
	< 0.0001 
	1.2487
	99.70%

	Omitting Kamya et al. (2020)      
	0.3549
	(0.2779–0.4532)
	< 0.0001 
	1.2052
	99.70%

	Omitting Wubishet et al. (2021)   
	0.3439
	(0.2678–0.4417)
	< 0.0001 
	1.2588
	99.70%

	Omitting Smith et al. (2021)     
	0.3425
	(0.2668–0.4398)
	< 0.0001 
	1.2543
	99.70%

	Omitting Siegert et al. (2021)    
	0.3584
	(0.2817–0.4559)
	< 0.0001 
	1.1632
	99.70%

	Omitting Chaccour et al. (2021)   
	0.3440
	(0.2679–0.4419)
	< 0.0001 
	1.2594
	99.70%

	Omitting Fekadu et al. (2021)     
	0.3537
	(0.2764–0.4526)
	< 0.0001 
	1.2216
	99.70%


Note:
Abbreviations: OR, odds ratio; CI, confidence interval; P, p-value.
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[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Figure S1. The effect of IRS on the malaria incidence classified by study design using the random effects model
Note:
Abbreviations: IRS, indoor residual spraying; ni, the number of malaria cases who accepted IRS; Ni, the number of people who accepted IRS; nc, the number of malaria cases who did not accepted IRS; Nc, the number of people who did not accept IRS; OR, odds ratio; CI, confidence interval.
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Figure S2. The effect of IRS on the malaria incidence classified by GDP using the random effects model
Note:
Abbreviations: IRS, indoor residual spraying; GDP, gross domestic product; ni, the number of malaria cases who accepted IRS; Ni, the number of people who accepted IRS; nc, the number of malaria cases who did not accepted IRS; Nc, the number of people who did not accept IRS; OR, odds ratio; CI, confidence interval.
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Figure S3. The effect of IRS on the malaria incidence classified by malaria incidence rate (A) and malaria epidemic level (B) using the random effects model
Note:
Abbreviations: IRS, indoor residual spraying; ni, the number of malaria cases who accepted IRS; Ni, the number of people who accepted IRS; nc, the number of malaria cases who did not accepted IRS; Nc, the number of people who did not accept IRS; OR, odds ratio; CI, confidence interval.
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Figure S4. The effect of IRS on the malaria incidence classified by IRS insecticide using the random effects model
Note:
Abbreviations: IRS, indoor residual spraying; ni, the number of malaria cases who accepted IRS; Ni, the number of people who accepted IRS; nc, the number of malaria cases who did not accepted IRS; Nc, the number of people who did not accept IRS; OR, odds ratio; CI, confidence interval; DDT, Dichloro-Diphenyl-Tricgloroethane.



[image: ]
Figure S5. The effect of IRS on the malaria incidence classified by IRS coverage rate (A) and bed net coverage net (B) using the random effects model
Note:
Abbreviations: IRS, indoor residual spraying; ni, the number of malaria cases who accepted IRS; Ni, the number of people who accepted IRS; nc, the number of malaria cases who did not accepted IRS; Nc, the number of people who did not accept IRS; OR, odds ratio; CI, confidence interval.
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Figure S6. The effect of IRS on the malaria incidence in subgroup analysis using the random effects model only within cross-sectional/case-control studies
Abbreviations: IRS, indoor residual spraying; Ni, the number of people who accepted IRS; Nc, the number of people who did not accept IRS; OR, odds ratio; CI, confidence interval; P, p-value denoting the level of heterogeneity among studies; GDP, gross domestic product; DDT, Dichloro-Diphenyl-Tricgloroethane.
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Figure S7. The effect of IRS on the malaria incidence in subgroup analysis using the random effects model only within cohort/RCT studies
Abbreviations: IRS, indoor residual spraying; ni, the number of malaria cases who accepted IRS; Ni, the number of people who accepted IRS; nc, the number of malaria cases who did not accept IRS; Nc, the number of people who did not accept IRS; RR, risk ratio; CI, confidence interval; P, p-value denoting the level of heterogeneity among studies; GDP, gross domestic product; RCT, randomized controlled trial.
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Nankabirwa, et al. (2019) 17 333 366 1525 — 017 (0.10-0.28)
Nankabirwa, et al. (2019) 82 804 878 2354 - 0.19(0.15-0.24)
Nankabirwa, et al. (2019) 3 143 78 1279 B | 0.33(0.10-1.06)
Nankabirwa, et al. (2019) 91 340 891 1523 - 0.26 (0.20-0.34)
Narkabirwa, et al. (2019) 400 777 1178 1607 - 0.39(0.32-0.46)
Nankabirwa, et al. (2019) 59 156 866 1276 - 0,56 (0.40-0.78)
Nankabirwa, et al. (2019) 58 296 891 1523 - 0.17 (0.13-0.23)
Nankabirwa, et al. (2019) 278 709 1178 1607 - 0.23(0.19-0.28)
Narkabirwa, et al. (2019) 34 139 666 1276 - 0.30(0.20-0.44)
Nankabirwa, et al. (2019) 38 336 891 1523 - 0.09 (0.06-0.13)
Nankabirwa, et al. (2019) 187 789 1178 1607 - 0.11(0.09-0.14)
Nankabirwa, et al. (2019) 22 143 666 1276 0.17 (0.10-0.27)
Wubishet, et al. (2021) 37 178 34 106 —=] 0.56 (0.32-0.96)
Fekadu, et al. (2021) 34 315 75 11 — 0.06 (0.03-0.10)
Overall 21463 46290 - 0.36 (0.24-0.52)
Heterogeneity: /2 = 97%
IRS insecticide: Pirimiphos methyl
Tugume, et.al (2019) 3187 11931 4660 17232 | | 0.98 (0.93-1.04)
Arinaitwe, et al. (2020) 3 13 124 145 —a— 0.05 (0.01-0.20)
Chaccour, et al. (2021) 9% 205 121 195 = 0.54 (0.36-0.80)
Overall 12149 17572 — 0.34(0.06-1.77)
Heterogeneity: /2 = 92%
IRS insecticide: Multiple
Sintasath, et al. (2005) 12 592 173 2133 —_ 0.23(0.13-0.42)
Kieinschmidt, etal. (2006) 2645 8532 2236 4861 . 0,53 (0.49-0.57)
Protopopoff, et al. (2008) 1020 2869 987 1964 - 0,55 (0.49-0.61)
Protopopoffet al. (2008) 1479 4881 1420 3352 . 0.59 (0.54-0.65)
Rehmanet al. (2011) 7498 24187 7309 15551 - 0.51(0.49-0.53)
Fullman, et al. (2013) 50 8379 83 12604 - 091 (0.64-1.29)
Fullman, et al. (2013) 153 12320 339 21906 e 0.80(0.66-0.97)
Fullman, et al. (2013) 9 2380 8 725 —_— 0.34(0.13-0.88)
Steinhardt, et al. (2013) 36 1210 279 560 - 0.37 (0.30-0.46)
Mashauri, et al. (2013) 194 798 78 203 - 051(0.37-0.71)
Mashauri, et al. (2013) 273 1203 13 241 - 0.33(0.25-0.44)
Mashauri, et al. (2013) 351 2236 157 649 - 058 (0.47-0.72)
Mashauri, et al. (2013) 108 2348 70 288 - 0.15(0.11-0.21)
Mashauri, et al. (2013) 343 2302 166 672 - 0.53 (0.43-0.66)
Mashauri, et al. (2013) 308 5136 169 3596 1.27 (1.05-1.54)
Mashauri, et al. (2013) 17 221 33 363 —-— 0.45(0.30-0.67)
Mashauri, et al. (2013) 313 2795 179 1598 1 1.00 (0.82-1.21)
Mashauri, et al. (2013) 289 9323 104 1552 - 0.45 (0.35-0.56)
Hamainza, et al. (2016) 7568 43560 1663 8544 L 087 (0.82-0.92)
Raouf, et al. (2017) 1643 4994 7809 14104 . 0.39(0.36-0.41)
Raouf, et al. (2017) 13068 45269 7899 14104 . 0.32(0.31-0.33)
Raouf, et al. (2017) 9252 15048 7899 14104 1.25(1.20-1.31)
Hast, et al. (2019) 534 1165 303 510 - 0.58 (0.47-0.71)
Kamya, et al. (2020) 6 234 573 3255 —_ 0.12(0.05-0.28)
Kamya, et al. (2020) 2 424 573 3255 &~ ——e—— 0.02(0.01-0.09)
Siegert, et al. (2021) 22 1216 837 1833 —- 0.02(0.01-0.03)
Overall 206122 132527 -> 0.41(0.29-0.58)
Heterogeneity: /* = 99%
— T
001 01 1 10 100
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Countries with IRS coverage < 80% Countrics with o net coverage
Refmanetal (2011} 953 a0 5224 122(110-136)  Guyatt et al. (2002) ® s 7w - 0230013039
Rehmanstal (2011) rage 7309 tasst 051(049-053)  Hamusse etal. 2011) e 20032 3129 317 [ ] 086 053-070)
Gimnig et al. 2016) 14 2 16 052(027-101)  Fulimen et ol 2015) s s s 104 091064129
Gimrig et sl (2016} I 20 7w 034(027-043)  Fullman et al. 2013) 183 220 e 21908 050(066-097)
Gimnig ot al. {2016} 31 85 1738 035(025-053)  Fullman et al. (2013) s 2380 8 725 — 034(013-088)
Hamainza et . (20161 7568 1663 G54 087 (082-092)  Overall w2672 ars66 | 0.56(0.34-052)
Kasteman el a. (2016} 57 2 a0 212(154-292)  Heteomenety -5
Hayarmana etal. 2020) 278 o6 6539 132 (1.14-153)
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Bukiria e al. (2003) 2564 03 16143 130 (122-138)  Hast et ol 20155 54 tles s st 058 047-071)
Zhau et al. 20101 5 a1 356 (203-623) Tugume etal. 2019) sie7 e w7232 098 0.93-1.04)
egawi et al. 2011} 1678 9542 sa6 001(001-001) Hotyerimanastal 2020) 279 loe1  ges 6533 1321141531
Hamusse o . (2011) 1964 a2 arrat 066 063-070)  Wubishet tal (2021) w1 056032.096)
Skarbinsk et a. (2012 61 2 om0 0.11(007-016)  Smitr etal. (2021) 1 515 515 e 075 (0.60-093)
Sterart e al (2013} w25 279 s 037(030-046) Chaccauratal. (2021) o 205 r21 fss 054(0.35-050)
Vst et a. (2013) aa00 20 1100 036(031-042)  Fekad etal. 2021} M a7 an 006003-010)
Odugheri ot al. 2016 3 o 20 021(006-073)  Overall 136466 7309 0.20021-083)
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Hast et al. (2019) 54 M s 058 (047-071)  Wanzia etal. 2017) 20 2 sz 465 322201516
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Categorical variable

No. of reports

NI

OR (95% CI) F(P)

Total
GDP in 2019, billion dollars
<30
30-60
=60
Unknown
Malaria incidence rate, /1000
<250
2250
Unknown
Malaria epidemic level
Low
Medium
High
IRS insecticide
DDT
Pyrethroids
Methyl carbamate
Pirimiphos methyl
Multiple
IRS coverage, %
<80
2 80%
Unknown
Net coverage, %
0
<50
50-90
290

Unknown

50

16
10
21

31
16

10
20
20

351746 267136

113934
86935
127798
23079

199364
129303
23079

8315
88437
254994

42164
103343
762

13
205464

78409
205980
67357

52672
29496
124330
65580
79668

Nc
- '
66490  +—l—1 !
112246  +—l—3
53156  HEllH H
35235 -
87152 il H
144749 !
35235 HiH!
6875 —ll—— |
87689 —l— !
172572 Hil—
37151 +—l—— .
08049 +—l— !
4874 O :
145 W
126017 il
44299  —fl——
164845  +il— :
57992+l &
67566 ——
20635 L 2 H
30882 +—l—
46969 :
92084  Hill— :
T T T
0.5 1 15

Odds ratio

0.42(0.31-0.56) 100% (< 0.001)

0.44 (0.23-0.86) 100% (< 0.001)
0.55 (0.29-1.02) 100% (< 0.001)
0.33 (0.22-0.49) 97% (< 0.01)
0.80 (0.68-0.95) 44% (0.170)

0.35 (0.23-0.53) 99% (< 0.001)
0.56 (0.38-0.84) 100% (< 0.001)
0.80 (0.68-0.95) 44% (0.170)

0.20 (0.06-0.70) 97% (< 0.01)
0.42 (0.20-0.91) 100% (< 0.001)
0.46 (0.33-0.64) 100% (< 0.001)

0.35 (0.16-0.78) 99% (< 0.01)
0.40 (0.22-0.74) 100% (< 0.001)
0.47 (0.05-4.6) 98% (< 0.01)
0.05 (0.01-0.20) -

0.46 (0.34-0.64) 99% (< 0.001)

0.53 (0.24-1.15)  99% (< 0.01)
0.36 (0.22-0.58) 100% (< 0.001)
0.44 (0.29-0.67) 96% (< 0.01)

0.56 (0.34-0.92) 83% (< 0.01)
0.41(0.32-0.53) 75% (< 0.01)
0.38 (0.18-0.83) 100% (< 0.001)
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Categorical variable No. of reports N, N, RR (95% CI) P (P)
Total 31 450207 105881 - E 0.34 (0.23-0.49) 100% (< 0.001)
GDP in 2019, billion dollars i

<30 7 416804 40611 W E 0.12 (0.05-0.28) 100% (< 0.001)

30-60 22 24723 56319 T H 0.44 (0.34-0.58) 98% (< 0.01)

260 2 8680 8951 —i—.—» 1.30 (0.80-2.11) 91% (< 0.01)

Unknown 0 - - : - -
Malaria incidence rate, /1000 i

<250 8 425279 49367 HEl— : 0.17 (0.06-0.47) 100% (< 0.001)

2250 23 24928 56514 H- E 0.45 (0.35-0.59) 98% (< 0.01)

Unknown 0 - - E - -
Malaria epidemic level i

Low 0 - - E - -

Medium 0 - - i - -

High 31 450207 105881  HEllH 0.34 (0.23-0.49) 100% (< 0.001)
IRS insecticide E

DDT 0 - - i - -

Pyrethroids 7 416712 40528 fl— E 0.13 (0.05-0.37) 100% (< 0.001)

Methyl carbamate 20 20701 41416 - 0.49 (0.39-0.62) 95% (< 0.01)

Pirimiphos methyl 2 12136 17427 —— 0.88 (0.67-1.14) 87% (< 0.01)

Multiple 2 658 6510 @— 0.07 (0.34-0.64) 77% (0.04)
IRS coverage, % E

<80 0 - - - -

2 80% 1" 437868 73109 HEl— E 0.17 (0.07-0.41) 100% (< 0.001)

Unknown 20 12339 32772 HH i 0.48 (0.39-0.60) 95% (< 0.01)
Net coverage, % i

0 0 - - : - -

<50 1 113 112 i ——> 1.68(1.32-2.13) -

50-90 2 12136 17427 —— 0.88 (0.67-1.14) 87% (< 0.01)

290 22 21359 47926 i 0.44 (0.34-0.58) 95% (< 0.01)

Unknown 6 416599 40416 WM E 0.09 (0.04-0.18) 100% (< 0.001)

S

0Odds ratio
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Study " N e Ne OR (95% Cl)
Crass-sectional study

Jambou et al. (2001) 86 9552 219 3910 - 0.15 (0.12-0.20)
Guyatt et al. (2002) 18 561 76 600 — 023 (0.13-0.39)
Gunasekaran et al. (2005) 412 3065 266 608 - 0.20 (0.16-0.24)
Sintasath et al. (2005) 12 592 173 2133 — 023 (0.13-0.42)
Neeru Singh et al. (2006) 833 3500 1437 2821 . 0.29(0.26-0.32)
Kleinschmidt et al. (2006) 2645 8532 2236 4861 . 053 (0.49-0.57)
Protopopoff et al. (2008) 1020 2869 987 1964 - 0.55 (0.49-0.641)
Protopopofet al. (2008) 1479 4881 1420 3362 . 0.59 (0.54-0.65)
Bukirwa et al. (2009) 857 5355 6389 16143 . 0.29 (0.27-0.31)
Bukirwa et al. (2009) 846 4973 6389 16143 . 0.31(0.29-0.34)
Bukinwa et al. (2009) 1735 4231 6389 16143 1.06 (0.89-1.14)
Bukirwa et al. (2009) 2564 5573 6389 16143 1.30 (1.22-1.38)
Rehmanet al. (2011) 953 1765 2560 5224 1.22 (1.10-1.36)
Rehmanet al. (2011) 7498 24187 7309 15551 . 051 (0.49-0.53)
Aregawi et al. (2011) 1878 9826 9542 9826 - 0.01(0.01-0.01)
Hamusse et al. (2011) 1964 20032 3129 31731 . 0.66 (0.63-0.70)
Skarbinski et l. (2012) 61 281 201 280 —- 0.11(0.07-0.16)
Fullman et al. (2013) 50 8379 83 12604 - 0.91 (0.64-1.29)
Fullman et al. (2013) 153 12320 339 21906 - 0.80 (0.66-0.97)
Fullman et al. (2013) 9 2380 8 725 —] 0.34 (0.13-0.88)
Steinhardt et al. (2013) 26 1210 279 560 - 0.37 (0.30-0.46)
Mashauri et al. (2013) 194 798 78 203 - 051(0.37-0.71)
Mashauri et al. (2013) 273 1208 113 241 - 0.33 (0.25-0.44)
Mashauri et al. (2013) 351 2236 157 649 - 058 (0.47-0.72)
Mashauri et al. (2013) 108 2348 70 288 - 0.15 (0.11-0.21)
Mashauri et al. (2013) 343 2302 166 672 - 0,53 (0.43-0.66)
Mashauri et al. (2013) 303 5136 169 3596 e 1.27 (1.05-1.54)
Mashauri et al. (2013) 17 2721 33 363 —- 0.45 (0.30-0.67)
Mashauri et al. (2013) 313 2795 179 1598 + 1.00 (0.82-1.21)
Mashauri et al. (2013) 280 9323 104 1552 - 0.45 (0.35-0.56)
West et al. (2013) 4899 55670 230 1100 - 036 (0.31-0.42)
Gimnig et al. (2016) 14 1588 23 1366 — 052 (0.27-1.01)
Gimnig et al. (2016) M1 1742 290 1738 - 034 (0.27-0.43)
Gimnig et al. (2016) 31 174 85 1738 —- 0.35 (0.23-0.53)
Hamainza et al. (2016) 7568 43560 1663 8544 o 0.87 (0.82-0.92)
Odugbenmi et al. (2016) 3 238 14 242 —_— 0.21(0.06-0.73)
Kesteman et al. (2016) 16 654 13 303 — 0.56 (0.27-1.18)
Kesteman et al. (2016) 48 3460 19 1736 - 1.27 (0.75-2.17)
Wanzira et al. (2017) 250 260 3742 4657 322 (2.01-5.16)
Raouf et al. (2017) 1643 4994 7893 14104 . 039 (0.36-0.41)
Raouf et al. (2017) 13088 45269 7899 14104 . 032 (0.31-0.33)
Raouf et al. (2017) 9252 15048 7899 14104 1.25 (1.20-1.31)
Hast et al. (2019) 534 1165 303 510 - 0.58 (0.47-0.71)
Habyarimana et al. (2020) 279 1661 866 6533 1.32 (1.14-153)
Fekadu et al. (2021) 34 315 75 111 —_ 0.06 (0.03-0.10)
Overall 349390 263280 - 0.44(0.33-0.58)
Heterogeneity: i = 100%

Cohort study

Tseng et al. (2008) 1143 21566 1354 6736 . 0.22(0.20-0.24)
Tseng et al. (2008) 997 30212 1354 6736 . 0.14 (0.12-0.15)
Tseng et al. (2008) 1077 38464 1354 6736 . 0.11(0.11-0.12)
Tseng et al. (2008) 1016 72571 1354 6736 . 0.06 (0.05-0.06)
Tseng et al. (2008) 975 139286 1354 6736 0.03 (0.03-0.03)
Tseng et al. (2008) 667 114500 1354 6736 0.02 (0.02-0.03)
Zhou et al. (2010) 83 13 49 12 3.56 (2.03-6.23)
Rek et al. (2018) 665 4756 1243 3885 - 0.35 (0.31-0.38)
Nankabirwa et al. (2019) 5 338 366 1525 —-— 0.49 (0.35-0.68)
Nankabirwa et al. (2019) 240 777 878 2354 -] 0.75 (0.63-0.89)
Nankabirwa et al. (2019) 15 156 78 1279 164 (0.92-2.92)
Nankabirwa et al. (2019) 31 295 366 1525 —- 0.37 (0.25-0.55)
Nankabirwa et al. (2019) 148 708 878 2354 - 044 (0.36-0.54)
Nankabirwa et al. (2019) 10 139 78 1279 — 1.19 (0.60-2.36)
Nankabirwa et al. (2019) 17 333 366 1525 —_ 017 (0.10-0.28)
Nankabirwa et al. (2019) 82 804 878 2354 - 0.19 (0.15-0.24)
Nankabirwa et al. (2019) 3 143 78 1279 _ 0.33(0.10-1.06)
Nankabirwa et al. (2019) 91 340 891 1523 - 0.26 (0.20-0.34)
Nankabirwa et al. (2019) 400 777 1178 1607 - 0.39 (0.32-0.46)
Nankabirwa et al. (2019) 59 156 666 1276 - 056 (0.40-0.78)
Nankabirwa et al. (2019) 58 296 891 1523 - 017 (0.13-0.23)
Nankabirwa et al. (2019) 278 709 1178 1607 - 023 (0.19-0.28)
Nankabirwa et al. (2019) 34 139 666 1276 — 0.30 (0.20-0.44)
Nankabirwa et al. (2019) 38 336 891 1523 - 0.09 (0.06-0.13)
Nankabirwa et al. (2019) 187 789 1178 1607 - 0.11(0.09-0.14)
Nankabirwa et al. (2019) 22 143 666 1276 — 017 (0.10-0.27)
Tugume et al. (2019) 3187 11931 4860 17232 0.98 (0.93-1.04)
Kamya et al. (2020) 6 234 573 3255 —_— 0.12 (0.05-0.28)
Kamya et al. (2020) 2 424 573 3255 @ ——e—— 0.02 (0.01-0.09)
Overall 441435 96847 - 0.24(0.16-0.36)
Heterogeneity: i = 100%

Case~control study

Kesteman et al. (2016) 87 434 92 870 212 (1.54-2.92)
Arinaitwe et al. (2020) 3 13 124 145 — 0.05 (0.01-0.20)
Wubishet et al. (2021) 37 178 34 106 — 0.56 (0.32-0.96)
Smith et al. (2021) 257 515 515 902 - 0.75 (0.60-0.93)
Siegert et al. (2021) 22 1218 837 1833 - 0.02 (0.01-0.03)
Overall 2356 3856 —— 0.26(0.05-1.42)
Heterogeneity: i = 99%

RCT study

Loha et al. (2019) 291 8567 293 8839 1.03 (0.87-1.21)
Chaccour et al. (2021) 96 205 121 195 0,54 (0.36-0.80)
Overall 8772 9034 0.76(0.41-1.43)

Heterogeneity: /* = 88%
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Study " N L3 N OR (95% CI)
Countries with GDP (2019) < 30 billion dollars
Jambou et al. (2001) 86 9552 219 3910 - 0.15 (0.12-0.20)
Sintasath et al. (2005) 12 592 173 2133 — 0.23(0.13-0.42)
Kieinschmict et al. (2006) 2645 8532 2236 4861 . 0.53 (0.49-0.57)
Protopopoff et al. (2008) 1020 2869 987 1964 - 0.55 (0.49-0.61)
Protopopoffet al. (2008) 1479 4881 1420 3352 - 0.59 (0.54-0.65)
Tseng et al. (2008) 1143 21566 1354 6736 . 0.22 (0.20-0.24)
Tseng et al. (2008) 997 30212 1354 6736 - 0.14/(0.12-0.15)
Tseng et al. (2008) 1077 38464 1354 6736 . 0.11(0.11-0.12)
Tseng et al. (2008) 1016 72571 1354 6736 . 0.06 (0.05-0.06)
Tseng et al. (2008) 975 139286 1354 6736 0.03 (0.03-0.03)
Tseng et al. (2008) 687 114500 1354 6736 0.02(0.02-0.03)
Rehmanet al. (2011) 953 1765 2560 5224 1.22(1.10-1.36)
Rehmanet al. (2011) 7498 24187 7309 15551 . 0.51(0.49-0.53)
Aregawi et al. (2011) 1878 9826 9542 9826 - 0.01(0.01-0.01)
Skarbinski et al. (2012) 61 281 201 280 - 0.1 (0.07-0.16)
Hamainza et al. (2016) 7568 43560 1663 8544 L 087 (0.82-0.92)
Kesteman et al. (2016} 87 434 92 870 212 (1.54-2.92)
Kesteman et al. (2016) 16 654 13 303 — 0.56 (0.27-1.18)
Kesteman et al. (2016) 48 3460 19 1736 B 1.27 (0.75-2.17)
Hast et al. (2019) 534 1165 303 510 - 058 (0.47-0.71)
Habyarimana et al. (2020) 279 1661 866 6533 132 (1.14-1.53)
Smith etal. (2021) 257 515 515 902 - 0.75 (0.60-0.93)
Chaccour et al. (2021) 96 205 121 195 - 054 (0.36-0.50)
Overall 530738 107110 - 0.28(0.15-0.50)
Heterogeneily: 12 = 100%
Countries with GDP (2019) of 30-60 billion dollars
Bukirwa et al. (2009) 857 5355 6389 16143 . 0.29(0.27-0.31)
Bukirwa et al. (2009) 846 4973 6389 16143 0.31(0.20-0.34)
Bukirwa et al. (2009) 1735 4231 6389 16143 1.06 (0.99-1.14)
Bukirwa et al. (2009) 2564 5573 6389 16143 1.30 (1.22-1.38)
Steinhardt et al. (2013) 26 1210 279 560 - 037 (0.30-0.46)
Wanzira et al. (2017) 250 269 3742 4657 3.22 (2.01-5.16)
Raouf et al. (2017) 1643 4994 7899 14104 . 0.39 (0.36-0.41)
Raouf et al. (2017) 13088 45269 7899 14104 . 0.32(0.31-0.33)
Raouf et al. (2017) 9252 15048 7809 14104 1.25 (1.20-1.31)
Rek et al. (2018) 665 4756 1243 3885 . 0.35(0.31-0.38)
Nankabirwa et al. (2019) 5 338 66 1525 - 0.49 (0.35-0.68)
Nankabirwa et al. (2019) 240 777 878 2354 | 0.75 (0.63-0.89)
Nankabirwa et al. (2019) 15 156 78 1279 1.64 (0.92-2.92)
Nankabirwa et al. (2019) 3 295 366 1525 - 0.37 (0.25-0.55)
Nankabirwa et al. (2019) 148 708 878 2354 - 0.44 (0.36-0.54)
Nankabirwa et al. (2019) 10 139 78 1279 — 1.19 (0.60-2.36)
Nankabirwa et al. (2019) 17 333 366 1525 — 0.17 (0.10-0.28)
Nankabirwa et al. (2019) 82 804 &78 2354 - 0.19 (0.15-0.24)
Nankabirwa et al. (2019) 3 143 78 1279 | 033 (0.10-1.06)
Nankabirwa et al. (2019) 91 340 891 1523 - 0.26 (0.20-0.34)
Nankabirwa et al. (2019) 400 777 1178 1607 - 039 (0.32-0.46)
Nankabirwa et al. (2019) 59 156 666 1276 - 0.56 (0.40-0.78)
Nankabirwa et al. (2019) 58 296 891 1523 - 0.17 (0.13-0.23)
Nankabirwa et al. (2019) 278 709 1178 1607 - 0.23(0.19-0.28)
Nankabirwa et al. (2019) 3 139 666 1276 —-— 0.30 (0.20-0.44)
Nankabirwa et al. (2019) 38 336 891 1523 - 0.09(0.08-0.13)
Nankabirwa et al. (2019) 187 789 1178 1807 - 0.1 (0.09-0.14)
Nankabirwa et al. (2019) 22 143 666 1276 — 0.17 (0.10-0.27)
Tugume et al. (2019) 3187 11931 4660 17232 0.98 (0.93-1.04)
Arinaitwe et al. (2020) 3 13 124 145 — 0.05 (0.01-0.20)
Kamya et al. (2020) 6 234 573 3255 —_— 0.12 (0.05-0.28)
Kamya et al. (2020) 2 424 573 3255 @ ——e—— 0.02 (0.01-0.09)
Overall 111658 168565 - 0.36(0.26-0.50)
Heterogeneity: i = 99%
Countries with GDP (2019) 2 60 billion dollars
Guyatt et al. (2002) 18 561 76 600 —— 0.23(0.13-0.39)
Gunasekaran et al. (2005) 412 3085 266 608 - 0.20 (0.16-0.24)
Neeru Singh et al. (2006) 833 3500 1437 2821 - 0.29 (0.26-0.32)
Zhou et al. (2010) 83 13 49 112 3.56 (2.03-6.23)
Hamusse et al. (2011) 1964 20032 3129 31731 . 0.66 (0.63-0.70)
Mashauri et al. (2013) 194 798 78 203 - 0.51(0.37-0.71)
Mashauri et al. (2013) 273 1203 13 241 - 0.33 (0.25-0.44)
Mashauri et al. (2013) 351 2236 157 649 - 058 (0.47-0.72)
Mashauri et al. (2013) 108 2348 70 288 - 0.15 (0.11-0.21)
Mashauri et al. (2013) 343 2302 166 672 - 0.53 (0.43-0.66)
Mashauri et al. (2013) 303 5136 169 3596 1.27 (1.05-1.54)
Mashauri et al. (2013) M7 2 33 363 - 0.45 (0.30-0.67)
Mashauri et al. (2013) 313 2795 179 1598 1 1.00 (0.82-1.21)
Mashauri et al. (2013) 289 9323 104 1552 - 0.45 (0.35-0.56)
West et al. (2013) 4899 55670 230 1100 - 036 (0.31-0.42)
Gimnig et al. (2016) 14 1588 23 1366 — 052 (0.27-1.01)
Gimnig et al. (2016) M1 1742 200 1738 - 0.34 (0.27-0.43)
Gimnig et al. (2016) 31 1741 85 1738 —-— 0.35(0.23-0.53)
Odugbeni et al. (2016) 3 238 14 242 —_— 0.21(0.06-0.73)
Loha et al. (2019) 291 8567 203 8839 1.03 (0.87-1.21)
Wubishet et al. (2021) 37 178 3 106 ——] 0.56 (0.32-0.96)
Siegert et al. (2021) 22 1216 837 1833 —-— 0.02 (0.01-0.03)
Fekadu et al. (2021) 34 315 75 111 —— 0.06 (0.03-0.10)
Overall 136478 62107 - 0.38(0.25-0.58)
Heterogeneity: i = 98%
Countries with unknown GDP
Fullman et al. (2013) 50 8379 83 12604 0.91(0.64-1.29)
Fullman et al. (2013) 153 12320 339 21906 ; 0.80 (0.66-0.97)
Fullman etal. (2013) 9 2380 8 725 ——] 0.34 (0.13-0.88)
Overall 23079 35235 < 0.80(0.68-0.95)
Heterogeneity: i = 44%
r T T 1
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A B
Study 'm L A, OR@%C) _ Study L) L . OR (95% CI)
Countries with malaria incidence rate < Z50/1000 Countries with low malaria cpidemic level
Jarnbou et al. (2001) 8 952 210 3910 0.15(0.12020)  Sintasath et al. (2005) 12 s 213 023 (013-0.42)
Guyatt et al. (2002) 8 561 76 &0 023(0.13-039)  Fullman et al (2013) s 20 725 034 (0.13-088)
Gunasekaranetal. (2005) 412 3065 266 608 020 (0.16-024)  Kesteman et al. (2016) B est 303 056 (027-118)
Sintasath et al. (2005) 12 s, 173 213 028 (0.13-0.42)  Kesteman et al. (2016) ) 173 127 (0.75-2.17)
Neeru Singh et al. (2006] B33 350 1437 221 029(026-032)  Arinaitwe et al. (2020} 3 13 145 0.05 0.01-0.20)
Tseng etal. (2008) 143 21566 134 6736 022(020-024) Siegertetal. (2021) 2 16 183 002 (0.01-0.03)
Tseng etal. (2008) 7 30212 1354 6736 014 0.12-0.15)  Overall 8315 6875 020(0.06-0.70)
Tseng etal (2008) W7 s 134 6738 011 (0.11-0.12)  Heterogeniy: = 7%
Tseng etl. (2008) w16 72sTI 1384 6736 0.06 (0.05-0.06)
Tseng etl. (2008) 75 130286 1354 6736 003 (003-0.03)  Countries with medium malaria epidemic level
Tseng et al (2008) 67 14s00 1364 6736 002 (002-003)  Bukinua et al. (2008) 857 5355 18143 028 (0.27-031)
Znou etal. 2010) & m3 4 2 356 (203-623)  Bukinwa et al. (2008) a5 4973 18143 031(029-034)
Rehmanet al. 2011) 93 765 2560 5224 122 (110-1.36)  Bukiwa etal. (2009) 1735 a2t 16143 1.06 (0.99-1.14)
Aregani etal. (2011) 1876 0826 952 9826 0.01 (0.01-0.01)  Bukirwa etal. (2009) 2664 5673 16143 130 (1.22-1.38)
Hamusse et al. (2011) 1964 20032 3128 31731 066 (063-070)  Fullman et al (2013) 183 12320 21908 080 (0.6-097)
Skarbinsti ot al. (2012) 6 21 21 2m 011 (007-0.16)  Westetal. (2013) agos 55670 1100 036 (031-042)
Mashauriet al. (2013) 14 78 78 203 051(037-071)  Fekathu etal. 2021) PR Ll 0.06 (0.03-0.10)
Mshauriet al. (2013) 23 1208 113 241 033 (0250.44)  Overall 88437 a7689 0.42(0.20-091)
Mashauriet al. (2013] 1 2 157 649 058 (0.47-072)  Helaroganely: = 0%
Mashaurist al. (2013) s 28 0 28 015 (0.11-021)
Washauri et al. (2013) a3 z2 166 672 053 (0.43-066)  Countries with high malaria epidemic level
Mashauriet l. (2013) 303 51 169 359 127 (105-1.64)  Jambou etal. (2001) & 9552 2910 015 (0.12-020)
Mashauri et al. (2013) "o 22 3 %63 045 (030-067)  Guyattetal. (2002) B 861 600 023 (043-0.39)
Mashauri ot al. (2013) 313 286 178 s 100 ©82-121) Gunasekaranetal (2005) 412 305 608 020 (0.16-0.24)
Washauriet al. (2013) 28 w23 104 1552 0.45(035-056)  Neeru Singh et al. (2006) a3 ase0 2821 029(026-032)
West et al. (2013) 469 sse0 20 1100 036 (031042 Kieinschmidt otal. (2008) 2645 8532 861 053 (049-057)
Gimnig etal. (2016) 14 1ses 23 1366 052(027-101)  Protopopoffetal (20081 1020 2869 1964 055 (0.49-061)
Gimnig et al. (2016) Mmoo 20 1738 034 (0.27-0.43)  Protopopofiet al. (2008) 1479 488t 3352 059 (0.54-0.65)
Gimnig et al. (2015) R as 173 035 (025-0.53)  Teng et al. (2003) 1143 21586 6736 022 (0.20-024)
Hamainza etal. (2016) 7568 43560 1663 8544 087 (0.82-092)  Tseng etal. (200) 97 an2r2 673 014 (012-015)
Kesteman etal. (2016) o an 92 a0 212(154-292)  Tseng etal. (2008) 1077 3pa6e 673 011 (0.11-0.12)
Kesterman et al. (2016) 5 6ot 1B 308 056 (0.27-1.18)  Tseng et ol {2006) 1016 72571 6736 0.06 (0.05-0.06)
Kestaman ot al. (2015) 45 3460 8 173 127 (075-217)  Tsang atal. (2008) a75 130286 6736 003 (0.03-0.03)
Hastetal. (2019) 514 tes 03 510 056 (0.47-071)  Tseng etal. (2008) 687 114500 6736 002 (0.02-0.03)
Loha et al. (2019) 291 ese7 203 8339 103 (087-121)  Zhou etal. (2010} & 1 112 356 (200-6.23)
Wubishet etal. (2021) 7 e M 106 056 (0.32-096)  Rehmanetal. (2011} %3 1765 5221 122 (1.10-1.36)
Smith stal. (2021) 7 s osi5 s 075 (060-093)  Rehmanetal (2011) 708 24187 18551 051 (0.49-053)
Siegert et al. (2021) 2 1215 sr a3 002 (001-003)  Aregawietal. (2011) 1878 9826 9526 001 (001-001)
Fekadu etal. (2021) @ ms 75 A 006 (0.03-0.10)  Hamusse et al. (2011) 1964 29032 3173t 066 (063-0.70)
Overall 624643 136519 030(019-0.45)  Skarbinski et al. (2012) 61 281 260 011 (0.07-0.16)
Hateraganoty Fullman ot a. 2013) 50 8379 12604 091 (0.64-129)
Steintardt etal. 2013) 28 1210 560 037 (0.30-0.46)
Countries with malaria incidence rate 2 2501000 Mashauri et al. (2013) 194 798 208 051 (037-0.71)
Kieinschmidtetal (2008) 2645 852 2296 4861 053 (0.49-057)  Mashaurietal. (2013) 7 2w 241 033 (0.25-044)
ProtopopoTet al. (2008) 1020 2869 a7 1964 055 (0.49-061)  Mashaurietal. (2013} w1 226 649 056 047-0.72)
Protopopoltatal. (2003) 78 asst a2 3 059 (0.54-065]  Mashauri otal (2013) 0 2348 288 0415 (©.11-021)
Bukinva et al. (2009) 7 sass e 1613 029 (027-031)  Mashaurietal, (2013) 33 zm 672 053 (043-0.66)
Bukinva ot al. (2009) B6 4973 6399 16143 031(029-034)  Mashaurietal. (2013) 03 513 359 127 (1.05-1.54)
Bukinva et al. (2009) 735 4231 630 16143 1.06 (0.99-1.14)  Mashaurietal. (2013) 1w o 363 045 (0.30-067)
Bukinva et al. (2009) 2564 5573 639 16143 130 (122-1.38)  Mashauri et al. (2013) a3 o7es 1588 1.00 (0.82-1.21)
Rehmanet al. (2011) 7498 24187 7308 15551 051(0.49-053)  Mashauri etal. (2013) 28 s 1552 045 (035-0.56)
Steinhardt ot al. (2013) as 1210 219 se0 037 (0.30-046)  Girnnig et al. (2016) 4 1568 1366 052 (027-101)
Odugberi et al. (2016) 3 2m 2 021(006-0.73)  Gimnig et a. (2016) w12 1738 034 (0.27-0.43)
Wanzira et al. (2017) 20 29 3742 4657 322 (201-5.16) Gimnig etal (2016) B 1738 035 023-053)
Raoufetal. (2017} 1643 4see 7838 14104 039 (036-0.41)  Hamainza et al. (2016} 768 43580 8544 057 (052-092)
Raouf et al. 2017) 13068 45268 7898 14104 032(0.31-033)  Kesteman et al. (2016) & 4 870 212 (150-292)
Raouf et al. 2017) 9252 15048 7899 14104 1.25 (120-1.31)  Odugbenietal. (2016) 3 s 242 021 (0.06-0.73)
Rekatal. (2016) 665 4756 123 3805 035 (0:31-038)  Wanzia et al. (2017) 2 260 4657 322 (201-5.16)
Nankabinva et al (2019) 45 38 e 152 049 (035-068) Raoufetal. (2017} 1843 4204 14104 038 (0.36-0.41)
Nankabinwa et al. (2019) 20 7 ez 075(065-089)  Raoufetal. (2017] 13068 45289 14104 032(031-033)
Nankabirwa et al. (2019) 5 s 78 1279 164 (092-292)  Raoufetal. (2017) o252 15048 14104 125 (1.20-131)
Nankabirva et al. (2019) 31 295 %es 1625 037 (025-055) Rek etal. (2018) 665 4750 3885 035 (0.31-0.38)
Nankabinva o al (2019) 148 708 878 2354 044 (036-054) Hastetal. (2019) 54 1185 510 056 (0.47-0.71)
Nankabirwa et al. (2019) 0 e 78 12719 119 (060-236)  Nankabinwa et . (2019) 45 38 1525 049 (0.35-0.68)
Nankabirwa et ol (2019) 17 @ s 1528 017 (0.10-026)  Nankabinwa et al. (2019) 20 777 2054 075 (063-089)
Nankabirwa et al. (2019) 8 s B8 2054 0.19(0.15-024)  Nankabinua et al. (2019) 5 15 1279 164 (092-2.92)
Nankabinva et al. (2019) 3 w3 78 1278 033 (0.10-108)  Nankabinia st al. 2018) 31 2 1525 037 (0.25-055)
Nankabirwa et al. (2019) 91 a0 st 1s: 026 (0.20-034)  Nankabinwa et al. (2018) us 78 2354 044 (036-054)
Nankabinwa et al. (2019) w00 77 7ete07 039 (0.32-0.46)  Nankabinua et a. 2018) 0 s 1219 119 (0.60-2.36)
Nankabirwa et al. (2019) 59 156 666 1276 056 0.40-078)  Nankabirwa et al. {2019) 7w 1625 0.7 0.10-028)
Nankabirwa et al. (2019) 5 296 a1 1623 .17 (0.13-023)  Nankabinwa et al. {2019) 82 e 2354 019 (0.15-024)
Nankabinva et al (2019) 278 708 178 1607 023(0.19-028)  Nankabinia etal. (2018) 3 a3 1279 033 (0.10-1.08)
Nankabirwa et al. (2019) a1 s 1278 030 (020-0.44)  Nankabinwa et al. (2018) 9 a0 1523 026 (0.20-0.34)
Nankabirwa et al. (2019) % w3 6o 152 0.09(006-0.13)  Nankabirwa et al. (2019) w0 777 1607 039 (0.52-046)
Nankabirva et al. (2019) 167 789 1178 1607 0.11(0.09-0.14)  Nankabinia etal. 2019) 59 156 1276 056 (0.40-0.78)
Nankabinva o al. (2019) 2 13 e 12 .17 (0.10-027)  Nankabinia et al. (2018) s 2% 1523 047 (2.13-023)
Tugume et al. (2015) 87 Mes1  ase0 17232 .98 (095-104)  Nankabinwa et al. (2018) EC] 1607 023 (019-028)
Arinaitwe et al. (2020) 3 18 124 1as 0.05(0.01-020)  Nankabinwa et al. (2019) PR 1276 030 (0.20-0.44)
Habyarimana etal. (2020) 279 1661 66 6533 1.3 (1.14-1.53)  Nankabirwa etal. (2019) B 3% 1623 009 (0.06-0.13)
Kamya ot al. (2020) 6 2 53 3w .12 (0.05-028)  Nankabinwa efal. {2018) 87 T80 1607 011 (0.09-0.14)
Kamya ot a. (2020) 2 a2 513 s 002 (001008 Narkabinia ot al. (2018) 2 a3 1278 047 (0.10-027)
Ghaccour et al. (2021) 9% 205 121 tes 054 (0.36-080)  Loha etal. (2019) BT 8839 103 (0.87-1.21)
Overall 164231 201263 0.40(0.30-0.52)  Tugume etal. (2019) a7 11991 17232 0.98 (0.93-104)
Helaraganeily: * = b Habyarmana etal. 2020) 279 1661 6533 132 (114-1.83)
Kamya et al. (2020) 6 2 a255 012 (0.05-0.28)
Countries with unknown malaria incidence rate Kamya et al. (2020) 2 a4 3255 002 (0.01-0.09)
Fullman et . (2013) 50 6379 83 12604 091 (064-129)  Wubishet etal. (2021) a7 106 056 (0.52-0.96)
Fulman et al. (2013) 163 12020 339 21906 080 (0.66-0.97)  Smith etal. (2021) %7 515 902 0.75 (0.60-0.93)
Fullman etal. (2013) s 2m 5 728 034 (0.13-088) Chaccouretal. (2021) E 185 054 (0.36-0.80)
Ovorall 23078 as23s 0.80(0.68-0.95)  Overall 705201 278453 0.35(0.27-0.46)

Heterogentys ” = 44%

100

Heterogenaity: = 100%

100




