S3 Table. Mean (geometric) number of holes by zone (location) and by size


NB: Standard LLIN (Olyset Net), PBO LLIN (Olyset Plus)
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Geometric mean number of holes by zone

Zone1: Upper 3.1 2.5 7.3 5.9 7.3 9.2 2.4 2.0 2.6 2.2 3.7 2.9 3.2 3.2 4.5 3.3 5.5 3.5

Zone2: Mid-upper 3.7 3.1 7.9 7.4 7.4 9.8 2.6 1.9 2.6 2.7 5.7 3.2 5.1 2.8 4.5 2.8 7.0 4.7

Zone3: Mid-lower 5.3 5.0 7.5 6.5 8.6 7.0 4.3 2.8 4.8 3.5 6.2 4.2 6.5 3.8 5.3 3.7 7.0 7.6

Zone4: Bottom zone 6.0 6.3 6.8 7.4 5.7 7.9 4.0 3.3 5.7 4.8 4.9 4.5 7.1 6.3 4.4 5.9 8.4 6.3

Roof 2.8 2.2 5.1 5.7 7.7 4.2 1.7 1.0 1.8 2.5 2.7 2.4 2.6 3.2 3.0 3.1 5.1 3.5

Geometric mean number of holes by size

Size1:(0.5–2 cm) 10.4 8.6 17.9 16.3 16.5 22.9 5.1 3.7 5.2 5.0 8.4 6.9 10.9 8.3 8.4 8.0 14.1 10.9

Size2: (2–10 cm) 3.2 2.8 4.7 4.9 6.0 6.1 2.3 1.7 3.1 2.7 4.5 3.0 4.1 3.2 3.2 3.6 6.2 4.9

Size3: (10–25 cm) 1.8 1.9 2.5 2.9 2.6 3.2 1.8 1.6 2.3 2.3 2.2 1.6 2.4 1.5 1.6 2.1 3.1 2.3

Size4 (> 25 cm) 1.2 1.7 1.9 2.7 2.4 2.6 1.5 1.1 1.7 1.7 1.5 2.2 1.8 1.4 2.0 1.9 2.7 1.9

12 months 4 months 24 months 36 months 9 months 16 months

Longitudinal survey Cross-sectional survey

21 months 28 months 33 months
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Tab1_measure&freq

		Component 		Definition 		Collection (survey)		Measurement		Outcome indicators		WHO criteria or industry standard		Frequency (Post intervention)

		Attrition		Net loss from household 		Prospective		Household survey		Net presence				12, 24, 36 months 

		Physical integrity		Physical state of the net to estimate bite protection		Prospective		All LLINs labelled: Number, location, and size of hole(s) 		Holed surface area measured by pHI		Good: pHI 0–64, Damaged: pHI 65–642, Too torn: pHI>642, 		12, 24, 36 months 

						Retrospective 		3 LLINs per HH:  Number, location, and size of hole(s)						4, 9, 16, 21, 28, 34 months 

		Functional survival		Estimation of nets still in households in serviceable condition		Prospective		Median survival analysis		Total LLINs present and serviceable/ Total LLINs labelled 		Median net survival in years = time point at which the estimate of functional survival crosses 50%		12, 24, 36 months 

		Biological efficacy		Ability of LLIN to incapacitate or kill susceptible and resistant mosquitoes 		Prospective		WHO cone/tunnel test:25 × 25 cm pieces		Net samples meeting optimal bio-efficacy criteria		Knock Down>=95%, Mortality >= 80%, or blood feeding inhibition >= 90%		12, 24, 36 months 

		Insecticide content		Amount of active ingredient in LLIN		Prospective		Permethrin and  PBO 		Concentration at baseline, and over study period as per WHO 		Permethrine: 20 g/kg,  PBO: 10g/kg		22 months

						Retrospective								12, 24, 36 months 





Tab3_physical integrity

		Table 3: LLIN physical durability expressed by mean pHI and geometric means for holes per LLIN by type

		Variables		Prospective														Retrospective

				12 months				24 months				36 months						4 months				9 months				16 months				21 months				28 months				33 months

		LLIN type		PBO LLIN		Olyset net		PBO LLIN		Olyset net		PBO LLIN		Olyset net				PBO LLIN		Olyset net		PBO LLIN		Olyset net		PBO LLIN		Olyset net		PBO LLIN		Olyset net		PBO LLIN		Olyset net		PBO LLIN		Olyset net

		Number of nets assessed		294		296		168		171		89		79				275		287		183		224		280		328		170		150		121		178		80		88

		Un-serviceable LLIN		35%		24%		52%		48%		57%		46%				2%		4%		14%		13%		15%		14%		22%		26%		24%		22%		24%		33%

		Hole index (pHI) by LLIN

		Median		191		72		628		300		754		262				0		0		0		0		0		0		13		75		52		198		107.5		187

		Inter-quartile range		4-909		5-470		75-1861		32-1499		172-2007		25-1238				0-0		0-8		0-107		0-143		0-79		0-103		0-584		0-659		0-588		2-556		0-613		24-869

		Mean number of holes		10.7		12.5		21.9		24.6		31.7		21.4				3.9		5.4		6.2		8.2		9.0		13.0		10.3		14.3		11.4		17.7		10.3		16.3















Fig2_attrition



		Survey		LLIN type		Follow-up time		Nets still in possession 		LLIN with any hole

				Standard LLIN		12 months		81%		92%

						24 months		47%		93%

						36 months		20%		94%



		Prospective		PBO LLIN		12 months		75%		86%

						24 months		43%		98%

						36 months		24%		97%



















		Survey		LLIN type		Follow-up time		Nets still in possession 		LLIN with any hole

		Retrospective		PBO-LLIN		4 months				28%

				Olyset						45%

				PBO-LLIN		9 months				45%

				Olyset						48%

				PBO-LLIN		16 months				71%

				Olyset						76%

				PBO-LLIN		21 months				62%

				Olyset						77%

				PBO-LLIN		28 months				78%

				Olyset						81%











LLIN attrition and hole development 



Nets still in possession 	12 months	24 months	36 months	12 months	24 months	36 months	Standard LLIN	PBO LLIN	0.81299999999999994	0.46600000000000003	0.20300000000000001	0.747	0.42599999999999999	0.24299999999999999	LLIN with any hole	12 months	24 months	36 months	12 months	24 months	36 months	Standard LLIN	PBO LLIN	0.91800000000000004	0.93300000000000005	0.94399999999999995	0.86399999999999999	0.98199999999999998	0.96699999999999997	









Sheet6

														Proportionate Hole Index (pHI)

		Survey		Net age		LLIN type		Households with ≥ 1 study LLINs: n/N		Study nets assessed: % (n/N)		Serviceable LLIN		Median		Inter-quartile range (IQR)		Mean number of holes		Functional survival: % (95% CI)

		Longitudinal		12 months		PBO LLIN		165/171		100 (294/294)		65%		191		4-909		10.7

						Standard LLIN		177/180		100 (296/296)		76%		72		5-470		12.5

				24 months		PBO LLIN		161/164		100 (168/168)		48%		628		75-1861		21.9

						Standard LLIN		169/172		100 (171/171)		52%		300		32-1499		24.6

				36 months		PBO LLIN		153/153		100 (89/89)		43%		754		172-2007		31.7

						Standard LLIN		159/159		100 (79/79)		54%		262		25-1238		21.4

		Cross-sectional		4 months		PBO LLIN		305/		53 (471/881)		98%		0		0-0		3.9

						Standard LLIN		314/		55 (468/851)		96%		0		0-8		5.4

				9 months		PBO LLIN		133/		51 (183/360)		86%		0		0-107		6.2

						Standard LLIN		135/		60 (224/375)		87%		0		0-143		8.2

				16 months		PBO LLIN		132/		59 (164/280)		85%		0		0-79		9.0

						Standard LLIN		135/		59 (195/328)		86%		0		0-103		13.0

				21 months		PBO LLIN		131/		57 (170/298)		78%		13		0-584		10.3

						Standard LLIN		118/		55 (150/272)		74%		75		0-659		14.3

				28 months		PBO LLIN		96/		63 (121/191)		76%		52		0-588		11.4

						Standard LLIN		125/		66 (178/270)		78%		198		2-556		17.7

				33 months		PBO LLIN		64/		56 (89/160)		76%		107.5		0-613		10.3

						Standard LLIN		62/		62 (88/142)		67%		187		24-869		16.3





Fig2_reason for loss

		survey1 		LLIN		used in another location		damaged and discarded		given away to others		stolen

		12months		PBO LLIN		45		26		29		0

				Standard LLIN		42		23		23		13

		24months		PBO LLIN		30		52		10		8

				Standard LLIN		22		65		9		4

		36months		PBO LLIN		13		73		11		3

				Standard LLIN		10		80		7		3



Reasons for LLIN loss



damaged and discarded	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	12months	24months	36months	25.81	22.58	52.41	64.959999999999994	73.42	80	used in another location	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	12months	24months	36months	45.16	41.94	30.34	21.9	13.06	9.57	given away to others	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	12months	24months	36months	29.03	22.58	9.66	8.76	10.81	6.96	stolen	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	Standard LLIN	12months	24months	36months	0	12.9	7.59	4.38	2.7	3.48	

Percent











S3 Table_GM hole by size&zone

						Longitudinal survey														Cross-sectional survey

						12 months				24 months				36 months						4 months				9 months				16 months				21 months				28 months				33 months

				LLIN type		Olyset net (N=270)		Olyset Plus (N=256		Olyset net (N=159)		Olyset Plus (N=165)		Olyset net (N=75)		Olyset Plus (N=86)				Olyset net (N=113)		Olyset Plus (N=65)		Olyset net (N=95)		Olyset Plus (N=83)		Olyset net (N=126)		Olyset Plus (N=106)		Olyset net (N=105)		Olyset Plus (N=107)		Olyset net (N=139)		Olyset Plus (N=88)		Olyset net (N=72)		Olyset Plus (N=57)

				Geometric mean number of holes by zone

				Zone1: Upper		3.1		2.5		7.3		5.9		7.3		9.2				2.4		2.0		2.6		2.2		3.7		2.9		3.2		3.2		4.5		3.3		5.5		3.5

				Zone2: Mid-upper		3.7		3.1		7.9		7.4		7.4		9.8				2.6		1.9		2.6		2.7		5.7		3.2		5.1		2.8		4.5		2.8		7.0		4.7

				Zone3: Mid-lower		5.3		5.0		7.5		6.5		8.6		7.0				4.3		2.8		4.8		3.5		6.2		4.2		6.5		3.8		5.3		3.7		7.0		7.6

				Zone4: Bottom zone		6.0		6.3		6.8		7.4		5.7		7.9				4.0		3.3		5.7		4.8		4.9		4.5		7.1		6.3		4.4		5.9		8.4		6.3

				Roof		2.8		2.2		5.1		5.7		7.7		4.2				1.7		1.0		1.8		2.5		2.7		2.4		2.6		3.2		3.0		3.1		5.1		3.5

				Geometric mean number of holes by size

				Size1:(0.5–2 cm)		10.4		8.6		17.9		16.3		16.5		22.9				5.1		3.7		5.2		5.0		8.4		6.9		10.9		8.3		8.4		8.0		14.1		10.9

				Size2: (2–10 cm)		3.2		2.8		4.7		4.9		6.0		6.1				2.3		1.7		3.1		2.7		4.5		3.0		4.1		3.2		3.2		3.6		6.2		4.9

				Size3: (10–25 cm)		1.8		1.9		2.5		2.9		2.6		3.2				1.8		1.6		2.3		2.3		2.2		1.6		2.4		1.5		1.6		2.1		3.1		2.3

				Size4 (> 25 cm)		1.2		1.7		1.9		2.7		2.4		2.6				1.5		1.1		1.7		1.7		1.5		2.2		1.8		1.4		2.0		1.9		2.7		1.9







































Sheet1 (2)

						LLIN type		Zone1: Upper		Zone2: Mid-upper		Zone3: Mid-lower		Zone4: Bottom zone		Roof		Size1:(0.5–2 cm)		Size2: (2–10 cm)		Size3: (10–25 cm)		Size4 (> 25 cm)

				12 months		PBO LLIN		2.5		3.1		5.0		6.3		2.2		8.6		2.8		1.9		1.7

						Olyset net		3.1		3.7		5.3		6.0		2.8		10.4		3.2		1.8		1.2

				24 months		PBO LLIN		5.9		7.4		6.5		7.4		5.7		16.3		4.9		2.9		2.7

						Olyset net		7.3		7.9		7.5		6.8		5.1		17.9		4.7		2.5		1.9

				36 months		PBO LLIN		9.2		9.8		7.0		7.9		4.2		22.9		6.1		3.2		2.6

						Olyset net		7.3		7.4		8.6		5.7		7.7		16.5		6.0		2.6		2.4



				4 months		PBO LLIN		2.0		1.9		2.8		3.3		1.0		3.7		1.7		1.6		1.1

						Olyset net		2.4		2.6		4.3		4.0		1.7		5.1		2.3		1.8		1.5

				9 months		PBO LLIN		2.2		2.7		3.5		4.8		2.5		5.0		2.7		2.3		1.7

						Olyset net		2.6		2.6		4.8		5.7		1.8		5.2		3.1		2.3		1.7

				16 months		PBO LLIN		2.9		3.2		4.2		4.5		2.4		6.9		3.0		1.6		2.2

						Olyset net		3.7		5.7		6.2		4.9		2.7		8.4		4.5		2.2		1.5

				21 months		PBO LLIN		3.2		2.8		3.8		6.3		3.2		8.3		3.2		1.5		1.4

						Olyset net		3.2		5.1		6.5		7.1		2.6		10.9		4.1		2.4		1.8

				28 months		PBO LLIN		3.3		2.8		3.7		5.9		3.1		8.0		3.6		2.1		1.9

						Olyset net		4.5		4.5		5.3		4.4		3.0		8.4		3.2		1.6		2.0

				33 months		PBO LLIN		3.5		4.7		7.6		6.3		3.5		10.9		4.9		2.3		1.9

						Olyset net		5.5		7.0		7.0		8.4		5.1		14.1		6.2		3.1		2.7





Zone4: Bottom zone	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	6.3298519999999998	5.9573340000000004	7.3881790000000001	6.84335	7.9083649999999999	5.698277	3.3	4	4.82	5.72	4.54	4.92	6.32	7.05	5.8907999999999996	4.40062	6.3154300000000001	8.3628099999999996	Zone3: Mid-lower	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4.9815820000000004	5.2828759999999999	6.5441900000000004	7.5239000000000003	6.9557330000000004	8.6256930000000001	2.8	4.3	3.47	4.84	4.2	6.17	3.77	6.45	3.7389999999999999	5.2897400000000001	7.6344430000000001	6.9754579999999997	Zone2: Mid-upper	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	3.0605359999999999	3.741622	7.425319	7.9200379999999999	9.829758	7.4062679999999999	1.9	2.6	2.67	2.64	3.19	5.66	2.81	5.12	2.8210000000000002	4.4563199999999998	4.6821359999999999	6.9754579999999997	Zone1: Upper	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	2.4889000000000001	3.1026799999999999	5.8727669999999996	7.2555730000000001	9.2094369999999994	7.322578	2	2.4	2.1800000000000002	2.63	2.94	3.66	3.15	3.19	3.3483000000000001	4.4858000000000002	3.5159440000000002	5.4951759999999998	Roof	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	2.2477480000000001	2.835588	5.7479680000000002	5.1375859999999998	4.156161	7.7038489999999999	1	1.7	2.5099999999999998	1.77	2.44	2.69	3.18	2.57	3.0975000000000001	2.9862000000000002	3.4688599999999998	5.0824600000000002	









Sheet3 (2)

				type		age		upper half 		lower half		Roof				Size1:(0.5–2 cm)		Size2: (2–10 cm)		Size3: (10–25 cm)		Size4 (> 25 cm)

				Standard LLIN		12		3.4		5.6		2.8				8.6		2.8		1.9		1.7

						24		7.6		7.2		5.1				10.4		3.2		1.8		1.2

						36		7.4		7.2		7.7				16.3		4.9		2.9		2.7



				PBO LLIN		12		2.8		5.7		2.2				17.9		4.7		2.5		1.9

						24		6.6		7.0		5.7				22.9		6.1		3.2		2.6

						36		9.5		7.4		4.2				16.5		6.0		2.6		2.4



				Standard LLIN		4		2.5		4.2		1.7				3.7		1.7		1.6		1.1

						9		2.6		5.3		1.8				5.1		2.3		1.8		1.5

						16		4.7		5.5		2.7				5.0		2.7		2.3		1.7

						21		4.2		6.8		2.6				5.2		3.1		2.3		1.7

						28		4.5		4.8		3.0				6.9		3.0		1.6		2.2

						33		6.2		7.7		5.1				8.4		4.5		2.2		1.5



				PBO LLIN		4		2.0		3.1		1.0				8.3		3.2		1.5		1.4

						9		2.4		4.1		2.5				10.9		4.1		2.4		1.8

						16		3.1		4.4		2.4				8.0		3.6		2.1		1.9

						21		3.0		5.0		3.2				8.4		3.2		1.6		2.0

						28		3.1		4.8		3.1				10.9		4.9		2.3		1.9

						33		4.1		7.0		3.5				14.1		6.2		3.1		2.7

				type		age		Size1:(0.5–2 cm)		Size2: (2–10 cm)		Size3: (10–25 cm)		Size4 (> 25 cm)

				Standard LLIN		12		8.6		2.8		1.9		1.7

						24		10.4		3.2		1.8		1.2

						36		16.3		4.9		2.9		2.7



				PBO LLIN		12		17.9		4.7		2.5		1.9

						24		22.9		6.1		3.2		2.6

						36		16.5		6.0		2.6		2.4



				Standard LLIN		4		3.7		1.7		1.6		1.1

						9		5.1		2.3		1.8		1.5

						16		5.0		2.7		2.3		1.7

						21		5.2		3.1		2.3		1.7

						28		6.9		3.0		1.6		2.2

						33		8.4		4.5		2.2		1.5



				PBO LLIN		4		8.3		3.2		1.5		1.4

						9		10.9		4.1		2.4		1.8

						16		8.0		3.6		2.1		1.9

						21		8.4		3.2		1.6		2.0

						28		10.9		4.9		2.3		1.9

						33		14.1		6.2		3.1		2.7





upper half 	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	3.4221509999999999	7.5878055	7.3644230000000004	2.774718	6.6490429999999998	9.5195974999999997	2.5	2.6349999999999998	4.66	4.1550000000000002	4.4710599999999996	6.2353170000000002	1.95	2.4249999999999998	3.0649999999999999	2.98	3.0846499999999999	4.0990400000000005	lower half	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	5.6201050000000006	7.1836250000000001	7.1619849999999996	5.6557170000000001	6.9661845000000007	7.4320490000000001	4.1500000000000004	5.2799999999999994	5.5449999999999999	6.75	4.84518	7.6691339999999997	3.05	4.1450000000000005	4.37	5.0449999999999999	4.8148999999999997	6.9749365000000001	Roof	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	2.835588	5.1375859999999998	7.7038489999999999	2.2477480000000001	5.7479680000000002	4.156161	1.7	1.77	2.69	2.57	2.9862000000000002	5.0824600000000002	1	2.5099999999999998	2.44	3.18	3.0975000000000001	3.4688599999999998	









Size1:(0.5–2 cm)	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	8.5997819999999994	10.41056	16.312619999999999	17.88757	22.940300000000001	16.531230000000001	3.7	5.0999999999999996	5	5.19	6.89	8.39	8.3000000000000007	10.86	8.0036000000000005	8.4310519999999993	10.925520000000001	14.11314	Size2: (2–10 cm)	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	2.8465769999999999	3.1585999999999999	4.9452299999999996	4.662115	6.1448910000000003	6.0167460000000004	1.7	2.2999999999999998	2.68	3.14	2.98	4.5	3.23	4.09	3.5789	3.241606	4.9280359999999996	6.2245780000000002	Size3: (10–25 cm)	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	1.8617490000000001	1.756178	2.9472559999999999	2.4874930000000002	3.1555339999999998	2.5590069999999998	1.6	1.8	2.27	2.31	1.58	2.2200000000000002	1.53	2.4213589999999998	2.10833	1.5811999999999999	2.319064	3.0599639999999999	Size4 (	>	 25 cm)	12	24	36	12	24	36	4	9	16	21	28	33	4	9	16	21	28	33	Standard LLIN	PBO LLIN	Standard LLIN	PBO LLIN	1.6997450000000001	1.1676899999999999	2.7320489999999999	1.9249700000000001	2.6065749999999999	2.440439	1.1000000000000001	1.5	1.74	1.69	2.19	1.52	1.36	1.7922400000000001	1.9220999999999999	1.9532229999999999	1.892517	2.7251799999999999	









Sheet3

				type		age		upper half 		lower half		Roof				Size1:(0.5–2 cm)		Size2: (2–10 cm)		Size3: (10–25 cm)		Size4 (> 25 cm)

				Olyset net		12 months		3.4		5.6		2.8				8.6		2.8		1.9		1.7

						24 months		7.6		7.2		5.1				10.4		3.2		1.8		1.2

						36 months		7.4		7.2		7.7				16.3		4.9		2.9		2.7



				PBO LLIN		12 months		2.8		5.7		2.2				17.9		4.7		2.5		1.9

						24 months		6.6		7.0		5.7				22.9		6.1		3.2		2.6

						36 months		9.5		7.4		4.2				16.5		6.0		2.6		2.4



				Olyset net		4 months		2.5		4.2		1.7				3.7		1.7		1.6		1.1

						9 months		2.6		5.3		1.8				5.1		2.3		1.8		1.5

						16 months		4.7		5.5		2.7				5.0		2.7		2.3		1.7

						21 months		4.2		6.8		2.6				5.2		3.1		2.3		1.7

						28 months		4.5		4.8		3.0				6.9		3.0		1.6		2.2

						33 months		6.2		7.7		5.1				8.4		4.5		2.2		1.5



				PBO LLIN		4 months		2.0		3.1		1.0				8.3		3.2		1.5		1.4

						9 months		2.4		4.1		2.5				10.9		4.1		2.4		1.8

						16 months		3.1		4.4		2.4				8.0		3.6		2.1		1.9

						21 months		3.0		5.0		3.2				8.4		3.2		1.6		2.0

						28 months		3.1		4.8		3.1				10.9		4.9		2.3		1.9

						33 months		4.1		7.0		3.5				14.1		6.2		3.1		2.7

				type		age		Size1:(0.5–2 cm)		Size2: (2–10 cm)		Size3: (10–25 cm)		Size4 (> 25 cm)

				Olyset net		12 months		8.6		2.8		1.9		1.7

						24 months		10.4		3.2		1.8		1.2

						36 months		16.3		4.9		2.9		2.7



				PBO LLIN		12 months		17.9		4.7		2.5		1.9

						24 months		22.9		6.1		3.2		2.6

						36 months		16.5		6.0		2.6		2.4



				Olyset net		4 months		3.7		1.7		1.6		1.1

						9 months		5.1		2.3		1.8		1.5

						16 months		5.0		2.7		2.3		1.7

						21 months		5.2		3.1		2.3		1.7

						28 months		6.9		3.0		1.6		2.2

						33 months		8.4		4.5		2.2		1.5



				PBO LLIN		4 months		8.3		3.2		1.5		1.4

						9 months		10.9		4.1		2.4		1.8

						16 months		8.0		3.6		2.1		1.9

						21 months		8.4		3.2		1.6		2.0

						28 months		10.9		4.9		2.3		1.9

						33 months		14.1		6.2		3.1		2.7





upper half 	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	3.4221509999999999	7.5878055	7.3644230000000004	2.774718	6.6490429999999998	9.5195974999999997	2.5	2.6349999999999998	4.66	4.1550000000000002	4.4710599999999996	6.2353170000000002	1.95	2.4249999999999998	3.0649999999999999	2.98	3.0846499999999999	4.0990400000000005	lower half	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	5.6201050000000006	7.1836250000000001	7.1619849999999996	5.6557170000000001	6.9661845000000007	7.4320490000000001	4.1500000000000004	5.2799999999999994	5.5449999999999999	6.75	4.84518	7.6691339999999997	3.05	4.1450000000000005	4.37	5.0449999999999999	4.8148999999999997	6.9749365000000001	Roof	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	2.835588	5.1375859999999998	7.7038489999999999	2.2477480000000001	5.7479680000000002	4.156161	1.7	1.77	2.69	2.57	2.9862000000000002	5.0824600000000002	1	2.5099999999999998	2.44	3.18	3.0975000000000001	3.4688599999999998	









Size1:(0.5–2 cm)	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	8.5997819999999994	10.41056	16.312619999999999	17.88757	22.940300000000001	16.531230000000001	3.7	5.0999999999999996	5	5.19	6.89	8.39	8.3000000000000007	10.86	8.0036000000000005	8.4310519999999993	10.925520000000001	14.11314	Size2: (2–10 cm)	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	2.8465769999999999	3.1585999999999999	4.9452299999999996	4.662115	6.1448910000000003	6.0167460000000004	1.7	2.2999999999999998	2.68	3.14	2.98	4.5	3.23	4.09	3.5789	3.241606	4.9280359999999996	6.2245780000000002	Size3: (10–25 cm)	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	1.8617490000000001	1.756178	2.9472559999999999	2.4874930000000002	3.1555339999999998	2.5590069999999998	1.6	1.8	2.27	2.31	1.58	2.2200000000000002	1.53	2.4213589999999998	2.10833	1.5811999999999999	2.319064	3.0599639999999999	Size4 (	>	 25 cm)	12 months	24 months	36 months	12 months	24 months	36 months	4 months	9 months	16 months	21 months	28 months	33 months	4 months	9 months	16 months	21 months	28 months	33 months	Olyset net	PBO LLIN	Olyset net	PBO LLIN	1.6997450000000001	1.1676899999999999	2.7320489999999999	1.9249700000000001	2.6065749999999999	2.440439	1.1000000000000001	1.5	1.74	1.69	2.19	1.52	1.36	1.7922400000000001	1.9220999999999999	1.9532229999999999	1.892517	2.7251799999999999	









Tab4_durability determinant_XS

						% serviceable (N)		Univariate analysis								Multivariate analysis

				Covariate				 Crude OR		 95% CI		p-value				 Adjusted OR 		95% CI		p-value

				Net type

				Olyset net		1,117		1 (Ref)								1 (Ref)

				Olyset plus		987		0.8		0.58-0.98		0.034				0.7		0.55-0.89		0.004

				Net age (years)

				Less than 1 year		968		1 (Ref)								1 (Ref)

				Less than 2 years		670		3.7		2.98-4.58		<0.0001				3.7		2.93-4.72		<0.0001

				Less than 3 years		466		6.0		4.64-7.70		<0.0001				6.2		4.60-8.44		<0.0001

				How was the net found

				Hanging folded		1,216		1 (Ref)								1 (Ref)

				Hanging loose over sleeping space		781		1.52		1.25-1.84		<0.0001				1.4		1.15-1.77		0.001

				Type of bed

				No bed frame		640		1 (Ref)								1 (Ref)

				Stick		646		0.9		0.72-1.13		0.358				1.13		0.87-1.46		0.354

				Wood/Iron		736		0.7		0.55-0.86		0.001				0.79		 0.61-1.03		0.087

				Type of mattress

				Grass/reed mat/clothes		637		1 (Ref)								1 (Ref)

				Foam/spring mattress		1,385		0.6		0.52-0.77		<0.0001				0.8		0.63-1.02		0.077

				Use of open flame 

				No		1,091		1 (Ref)								1 (Ref)

				Yes		979		1.4		1.16-1.67		<0.0001				1.7		1.36-2.07		<0.0001

				Net ever washed

				No		1,441		1 (Ref)								1 (Ref)

				Yes		630		2.6		2.11-3.16		<0.0001				1.4		 1.13-1.82		0.003

				Number of users

				≤ 2 users		969		1 (Ref)

				≥ 3 users		943		0.9		0.71-1.03		0.093

				Socio economic status (SES)

				Lowest		639		1 (Ref)

				Medium		716		0.9		0.72-1.12		0.338

				Highest		749		0.8		0.62-0.96		0.023













Fig3_Insecticide_conc

		age		0 months		12 months		22 months		24 months		36 months

		Permethrin in PBO LLIN		20.9		14.7		12.2		5.6		9.0

		Permethrin:standard LLIN		21.4		21.5		16.7		16.3		10.0

		PBO		9.5		2.9		1.6		0.2		0.4



Mean: permethrin and PBO content



Permethrin in PBO LLIN	0 months	12 months	22 months	24 months	36 months	20.925127	14.693296999999999	12.151671	5.5612523999999999	8.9676764000000002	Permethrin:standard LLIN	0 months	12 months	22 months	24 months	36 months	21.358346999999998	21.491266	16.693472	16.257118999999999	9.9630116999999991	PBO	0 months	12 months	22 months	24 months	36 months	9.4789632000000008	2.8719812	1.6071504999999999	0.23597167999999999	0.36944407000000001	Net age (months)





Concentration in g/kg











Tab5_mal_vs_phi

				Odds ratios (95% CI) of infection with malaria among 0.5–14 year olds using nets with different physical conditions

				Covariate				Univariate analysis								Multivariate analysis

						Prevalence (N)		 Crude OR		 95% CI		p-value				 Adjusted OR 		95% CI		p-value

				Intact (no hole): pHI=0

				Olyset net		38.7 (375)		1								1

				Olyset plus		35.5 (434)		0.88		0.53-1.47		0.632				0.80		0.44-1.44		0.448

				Torn: pHI=1-161

				Olyset net		48.1 (268)		1								1

				Olyset plus		41.7 (199)		0.79		0.47-1.34		0.384				0.78		0.40 -1.51		0.466

				Torn: pHI>161

				Olyset net		54.1 (353)		1								1

				Olyset plus		36.9 (274)		0.50		0.29-0.86		0.013				0.48		0.26-0.90		0.022

				Net age (years)

				Less than 1 year		35.1 (953)		1 (Ref)								1

				Less than 2 years		42.1 (565)		1.36		1.08-1.72		0.009				1.06		0.79-1.42		0.706

				Less than 3 years		59.4 (387)		3.03		2.32-3.95		<0.0001				2.65		1.91- 3.66		<0.0001

				SES tertile

				Lowest		48.0 (652)		1 (Ref)								1

				Middle		44.2 (667)		0.88		0.70-1.12		0.309				0.94		0.71-1.24		0.671

				Highest		33.1 (586)		0.54		0.42-0.69		<0.0001				0.55		0.40-0.74		<0.0001

				Children age group (years)

				< 5years		32.9 (650)		1 (Ref)								1

				5-10 years		46.7 (835)		1.87		1.49-2.34		<0.0001				1.95		1.50-2.54		<0.0001

				11-14 years		47.1 (420)		1.82		1.39-2.39		<0.0001				1.79		1.31-2.46		<0.0001

				Open eaves

				No 		38.7 (584)		1 (Ref)								1

				Yes		50.1 (908)		1.43		1.13-1.80		0.003				1.36		1.05-1.76		0.020







Table6_Bio_assay

		Bio assay results for Anopheles gambiaes.s expressed as geometric mean



		Net type		Net age		Muleba-Kis								RSP

						N		KD 60 min (%)		N		Mortality 24 hrs (%)		N		KD 60 min (%)		N		Mortality 24 hrs (%)

		Olyset Plus		0		869		99		872		93.5		589		96.1		589		96.3

				12		392		55.9		391		33.9		376		75.8		379		58.4

				24		354		5.5		348		7.9		329		49.8		323		40.5

				36		386		33.6		380		44.1		454		59.3		445		56.7

		Olyset Net		0		706		17.5		706		23.8		482		39.1		478		36.2

				12		358		36.4		355		24.6		359		61.2		358		51.7

				24		349		15.3		343		14.6		397		63.1		396		42.3

				36		400		21.5		376		32.7		352		65.6		353		62.8

		Control		0		408		0.8		409		8.3		213		2.3		209		8.4

				12		213		0.9		213		7.5		195		1.1		195		9.3

				24		247		0.4		246		6.3		207		2		205		8.1

				36		264		4.2		263		22.3		248		2.5		254		13.4





Sheet2

										0 months				12 months				24 months				36 months

										Olyset Plus		Olyset Net		Olyset Plus		Olyset Net		Olyset Plus		Olyset Net		Olyset Plus		Olyset Net

								KD 60 min: % (N)		99 (869)

								Mortality 24 hrs: % (N)		93.5 (872)

						Net type				Olyset Plus								Olyset Net								Control

										N		KD 60 min (%)		N		Mortality 24 hrs (%)		N		KD 60 min (%)		N		Mortality 24 hrs (%)		N		KD 60 min (%)		N		Mortality 24 hrs (%)

						Muleba-Kis		0		869		99		872		93.5		706		17.5		706		23.8		408		0.8		409		8.3

								12		392		55.9		391		33.9		358		36.4		355		24.6		213		0.9		213		7.5

								24		354		5.5		348		7.9		349		15.3		343		14.6		247		0.4		246		6.3

								36		386		33.6		380		44.1		400		21.5		376		32.7		264		4.2		263		22.3











						Net age				0		12		24		36		0		12		24		36		0		12		24		36

						Muleba-Kis		N		869		392		354		386		706		358		349		400		408		213		247		264

								KD 60 min (%)		99		55.9		5.5		33.6		17.5		36.4		15.3		21.5		0.8		0.9		0.4		4.2

								N		872		391		348		380		706		355		343		376		409		213		246		263

								Mortality 24 hrs (%)		93.5		33.9		7.9		44.1		23.8		24.6		14.6		32.7		8.3		7.5		6.3		22.3

						RSP		N		589		376		329		454		482		359		397		352		213		195		207		248

								KD 60 min (%)		96.1		75.8		49.8		59.3		39.1		61.2		63.1		65.6		2.3		1.1		2		2.5

								N		589		379		323		445		478		358		396		353		209		195		205		254

								Mortality 24 hrs (%)		96.3		58.4		40.5		56.7		36.2		51.7		42.3		62.8		8.4		9.3		8.1		13.4





Sheet5

		Net product		WHO cone test								WHO tunnel test								Overall (cone + tunnel)

				0 months		12 months		24 months		36 months		0 months		12 months		24 months		36 months		0 months		12 months		24 months		36 months

		Olyset net		8.9		27.9		15.5		29.2

				(22/248)		(39/140)		(23/148)		(42/144)







		Olyset Plus		97.6		38.5		14.8		37.4

				(283/290)		(57/148)		(21/142)		(62/166)

















Appx_1

				Multivariate analysis (adjusted odds ratios)

				Covariate		Olyset plus*										Olyset net*

						Prevalence (N)		OR		95% CI		p-value				Prevalence (N)		OR		95% CI		p-value

				Net physical condition (Hole surface)

				Intact (no hole): HI=0		35 (155)		1 (Ref)								35 (155)		1 (Ref)

				Good: HI=1-64		42 (65)		1.28		0.88-1.86		0.193				42 (65)		1.05		0.70-1.58		0.812

				Damaged: HI=65-642		35 (51)		0.98		0.66-1.46		0.934				35 (51)		0.77		0.49-1.18		0.231

				Too torn: HI=>642		42 (69)		1.32		0.91-1.90		0.14				42 (69)		1.09		0.72-1.65		0.678

				Net age (years)

				Less than 1 year		36 (96)		1 (Ref)								36 (96)		1 (Ref)

				Less than 2 years		27 (51)		0.64		0.42-0.96		0.03				27 (51)		0.62		0.41-0.95		0.03

				Less than 3 years		29 (40)		0.72		0.46-1.12		0.146				29 (40)		0.66		0.41-1.07		0.094

				SES tertile

				Lowest		44 (143)		1 (Ref)								44 (143)		1 (Ref)

				Middle		37 (106)		0.73		0.53-1.01		0.061				37 (106)		0.84		0.60-1.19		0.335

				Highest		29 (87)		0.52		0.37-0.72		0				29 (87)		0.55		 0.38-0.79		0.001

				Children age group (years)

				< 5years		30 (98)		1 (Ref)								30 (98)		1 (Ref)

				5-10 years		44 (175)		1.83		1.35-2.50		0				44 (175)		1.99		1.44-2.76		0

				11-14 years		35 (67)		1.28		0.88-1.88		0.199				35 (67)		1.54		1.03-2.31		0.036

				Open eaves

				No		34 (127)		1 (Ref)								34 (127)		1 (Ref)

				Yes		40 (213)		1.28		0.97-1.68		0.083				40 (213)		1.38		1.01-1.88		0.042





Appx_2

				Multivariate analysis (adjusted odds ratios)

				Covariate		Olyset plus*										Olyset net*

						Prevalence (N)		OR		95% CI		p-value				Prevalence (N)		OR		95% CI		p-value

				Net physical condition (Hole surface)

				Intact (no hole): HI=0		35 (155)		1 (Ref)								35 (155)		1 (Ref)

				Good: HI=1-64		42 (65)		1.28		0.88-1.86		0.193				42 (65)		1.05		0.70-1.58		0.812

				Damaged: HI=65-642		35 (51)		0.98		0.66-1.46		0.934				35 (51)		0.77		0.49-1.18		0.231

				Too torn: HI=>642		42 (69)		1.32		0.91-1.90		0.14				42 (69)		1.09		0.72-1.65		0.678

				Net age (years)

				Less than 1 year		36 (96)		1 (Ref)								36 (96)		1 (Ref)

				Less than 2 years		27 (51)		0.64		0.42-0.96		0.03				27 (51)		0.62		0.41-0.95		0.03

				Less than 3 years		29 (40)		0.72		0.46-1.12		0.146				29 (40)		0.66		0.41-1.07		0.094

				SES tertile

				Lowest		44 (143)		1 (Ref)								44 (143)		1 (Ref)

				Middle		37 (106)		0.73		0.53-1.01		0.061				37 (106)		0.84		0.60-1.19		0.335

				Highest		29 (87)		0.52		0.37-0.72		0				29 (87)		0.55		 0.38-0.79		0.001

				Children age group (years)

				< 5years		30 (98)		1 (Ref)								30 (98)		1 (Ref)

				5-10 years		44 (175)		1.83		1.35-2.50		0				44 (175)		1.99		1.44-2.76		0

				11-14 years		35 (67)		1.28		0.88-1.88		0.199				35 (67)		1.54		1.03-2.31		0.036

				Open eaves

				No		34 (127)		1 (Ref)								34 (127)		1 (Ref)

				Yes		40 (213)		1.28		0.97-1.68		0.083				40 (213)		1.38		1.01-1.88		0.042





Appx_3

				Multivariate analysis (adjusted odds ratios)

				Covariate		Olyset plus*										Olyset net*

						Prevalence (N)		OR		95% CI		p-value				Prevalence (N)		OR		95% CI		p-value

				Net physical condition (Hole surface)

				Intact (no hole): HI=0		35 (155)		1 (Ref)								35 (155)		1 (Ref)

				Good: HI=1-64		42 (65)		1.28		0.88-1.86		0.193				42 (65)		1.05		0.70-1.58		0.812

				Damaged: HI=65-642		35 (51)		0.98		0.66-1.46		0.934				35 (51)		0.77		0.49-1.18		0.231

				Too torn: HI=>642		42 (69)		1.32		0.91-1.90		0.14				42 (69)		1.09		0.72-1.65		0.678

				Net age (years)

				Less than 1 year		36 (96)		1 (Ref)								36 (96)		1 (Ref)

				Less than 2 years		27 (51)		0.64		0.42-0.96		0.03				27 (51)		0.62		0.41-0.95		0.03

				Less than 3 years		29 (40)		0.72		0.46-1.12		0.146				29 (40)		0.66		0.41-1.07		0.094

				SES tertile

				Lowest		44 (143)		1 (Ref)								44 (143)		1 (Ref)

				Middle		37 (106)		0.73		0.53-1.01		0.061				37 (106)		0.84		0.60-1.19		0.335

				Highest		29 (87)		0.52		0.37-0.72		0				29 (87)		0.55		 0.38-0.79		0.001

				Children age group (years)

				< 5years		30 (98)		1 (Ref)								30 (98)		1 (Ref)

				5-10 years		44 (175)		1.83		1.35-2.50		0				44 (175)		1.99		1.44-2.76		0

				11-14 years		35 (67)		1.28		0.88-1.88		0.199				35 (67)		1.54		1.03-2.31		0.036

				Open eaves

				No		34 (127)		1 (Ref)								34 (127)		1 (Ref)

				Yes		40 (213)		1.28		0.97-1.68		0.083				40 (213)		1.38		1.01-1.88		0.042





Sheet4

				Muleba Kis

				Net type		Month		No. nets tested		Mosquitoes tested		No. dead (24h)		% mortality (24h)		Mortality (control corrected)

				Olyset Plus		0		132		674		623		92.4		91.7		84.0

				Olyset Net		0		118		566		150		26.5		19.8		18.1

				Control		0		67		321		27		8.4

				Olyset Plus		12		20		97		3		3.1		-2.3		-2.2

				Olyset Net		12		20		96		12		12.5		7.6		7.2

				Control		12		8		38		2		5.3

				Olyset Plus		24		20		97		4		4.1		2		2.0

				Olyset Net		24		20		94		8		8.5		6.5		6.4

				Control		24		10		47		1		2.1

				Olyset Plus		36		20		100		15		15.0		15		15.0

				Olyset Net		36		20		97		7		7.2		7.2		7.2

				Control		36		10		49		0		0.0





Attrition-Survival

		Survival

				Olyset net 		Olyset plus

		Percent functional survival (95% CI)


		t12

		t24

		t36

		Median survival in years (95% CI)

		Hazard ratio (95% CI), pvalue		1

		At risk for survival

				Olyset net						Olyset plus

		time point		At risk		censored		failed		At risk		censored		failed

		t12

		t24

		t36

		Attrition



				Olyset net 		Olyset plus

		Percent attrition (95% CI)


		t12

		t24

		t36

		Hazard ratio (95% CI), pvalue		1

		At risk for Attrition

				Olyset net						Olyset plus

		time point		At risk		censored		failed		At risk		censored		failed

		t12

		t24

		t36





Physical durability

		Physical durability 



				Olyset Net																Olyset plus

										Hole index				Hole area												Hole index				Hole area

				Total Net assessed		% net with at least 1 hole		% of LLIN in serviceable condition		Mean (95%CI)		Median (sd)		Mean (95%CI)		Median (sd)				Total Net assessed		% net with at least 1 hole		% of LLIN in serviceable condition		Mean (95%CI)		Median (sd)		Mean (95%CI)		Median (sd)

		Longitudinal survey

		t12

		t24

		t36

		cross sectional survey

		t4

		t9

		t16

		t21

		t28

		t33



		Analysis could be done for XS comparing % of serviceable between Olyset net and Olyset plus at each time point but also as suggested by Immo per arm or hole surface (Lorenz Negative binomial regression was used to compare hole surface area)








