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Supplemental Digital Content #3. Summary of all protein supplement studies with a placebo group directly assessing muscle mass during RET in young adults
	Author, Year
	Subjects
	Treatments
	Protein/AA
	Muscle
	Mass Measure
	Duration
	CSA
	Lean mass Δ
	Strength Δ
	Note

	Lemon 1992
	14BB M
	PRO vs CHO
	2.6 vs 1.4 g/kg bw/d
	BB, Quad
	CT
	6/wk, 4 wk
	PRO = CHO
	No change
	=
	PRO = CHO

	Andersen 2005
	22M Sed
	PRO vs CHO
	25g mix
	Quad
	fCSA
	3/wk, 14wks
	PRO > CHO
	-
	=
	PLA high pre

	Bird 2006
	32M UT
	EAA,EAA+CHO,PLA, CHO
	6gEAA, 6% CHO
	VL
	fCSA
	2x/wk, 12wk
	EAA+CHO>EAA=CHO > PLA
	3,4.1,1.8,3 (kg)
	=
	PRO =< CHO, PLA high pre

	Olsen 2006
	32M
	CrM+CHO, PRO+CHO, CHO, cntl
	20g
	VL
	fCSA
	3x/wk, 16wk
	PRO =< CHO
	-
	=
	PRO =< CHO

	Cribb 2007
	33M Rec BB
	CrM CHO, CrM Whey, Whey, CHO
	1.5 g/kg bw/d
	VL
	fCSA
	3x/wk, 11wk
	PRO = CHO
	5.5,5,3.9,1.1%
	PRO > PLA
	PRO = CHO

	Hartman 2007
	56M UT
	Milk, soy, PLA
	18gx2
	VL
	fCSA
	5 d/wk, 12 wk
	Milk> Soy=CHO T2 not T1
	6.2>4.4 =3.7
	=
	PRO > PLA

	Hulmi 2009
	29M UT
	PRO, PLA vs Cntl
	15gx2
	VL
	fCSA, UT
	2x/wk, 21 wk
	PRO = PLA for fCSA & UT
	4.1,3.8, 0.6 %
	=
	PRO =< PLA

	Hulmi 2010
	31M UT
	PRO, PLA vs Cntl
	15gx2
	VL, QF
	MRI
	2x/wk, 21 wk
	PRO > PLA for VL not QF
	3.6,3.3,-0.4%
	=
	PRO > PLA

	Vieillevoye 2010
	29M UT
	EAA+CHO vs CHO
	15g
	Gast
	UT
	4x/wk, 12wk
	PRO >= CHO
	3.3,2.3%
	>=
	PRO = CHO

	Herda 2013
	106M UT
	WPC+Leu, WPC, CHO, vs PLA
	20g (+7g Leu) 2x
	Quad
	pQCT
	3d/wk, 8wk
	PRO = CHO = PLA
	_
	=
	PRO = CHO = PLA

	Farup 2014
	22 Rec
	Con & Ecc WP+CHO vs CHO
	20g
	VL
	fCSA
	2-3x/wk, 12wk
	PRO CON > CHO, PRO ECC = CON CHO
	-
	=
	PRO > CHO, sort of

	Farup 2014
	23 Rec
	Con & Ecc WP+CHO vs CHO
	20g
	VL
	MRI
	2-3x/wk, 12wk
	PRO > PLA: 5% > 2.8%
	-
	=
	PRO > CHO, partial

	Erskine 2014
	33M UT
	PRO vs PLA
	20gx2
	BB
	UT, MRI
	3x/wk, 12wk
	PRO = PLA
	-
	=
	PRO = PLA, well controled

	Babult 2014
	68M
	PRO isolate, Casein vs CHO
	10gx3
	VL
	UT
	3x/wk, 10wk
	PRO = CHO
	-
	=
	PRO = CHO

	Babult 2015
	161M
	Pea, Whey, CHO
	25gx2
	BB
	UT
	3x/wk, 12wk
	Pea >= CHO = Whey
	-
	=
	PRO = CHO

	Mitchell 2015
	16UT M
	PRO
	14g
	VL
	fCSA
	3x/wk, 12wk
	PRO = PLA
	-
	=
	PRO = PLA

	Boone 2015
	18UT M
	PRO
	17g Whey, 3g colostrum, 2g Leu
	RF, VL
	UT
	3x/wk, 4wk
	PRO = PLA
	-
	=
	PRO = PLA

	Hulmi 2015
	68UT M
	PRO vs PRO+CHO vs CHO
	30g
	Quad
	UT
	2-3x/wk, 12 wk
	PRO = PRO+CHO = CHO
	PRO = PRO+CHO = CHO (~1kg, leg ~ 0.4kg)
	=
	PRO = PRO+CHO = CHO

	Snijders 2015
	44UT M
	PRO before sleep vs CHO
	27.5g
	Quad, VL
	CT, fCSA
	3x/wk, 12wk
	PRO > CHO (CT and T2)
	PRO = CHO
	>=
	PRO > CHO, partial

	Naclerio 2016
	27UT MF
	Beef, Whey vs CHO
	20g
	VM
	UT
	3x/wk, 8wk
	PRO (Beef,Whey) = CHO
	PRO (Beef,Whey) = CHO
	=
	PRO (Beef,Whey) = CHO

	Paoli 2016
	18UT M
	High-PRO vs Low-PRO
	1.8 vs 0.85 g/kg bw/d
	LD
	MRI
	2-3x/wk, 8 wk
	High-PRO = Low-PRO
	High-PRO = Low-PRO (~6%)
	=
	High-PRO = Low-PRO


Sed, Sedentary; UT, untrained, BB, body builders; Rec, recreationally active; M, Men; Con, concentric, ECC, eccentric PRO, protein; PLA, placebo; CHO, carbohydrate; EAA, essential amino acids; CrM, creatine monohydrate; cntl, control; bw, body weight; VL, vastus lateralis; LD, latissimus dorsi; RF, rectus femoris; QF, quadriceps femoris; VM, vastus medialis, gast, gastrocnemius; BB, bicep bracii; fCSA, myofiber CSA; magnetic resonance imaging, MRI; UT, ultrasound; red= no effect of protein, blue=effect of protein.
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