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	Data extraction of all included studies (n=303), sorted by quality score. 

	Studies
	
	
	
	
	

	Author year
	Method1
	Spine 
Level
	L1
	Quality2
	CSA (mm2)3

	(82) Abbas 2016
	3
	L3
	S
	5
	

	(83) Altinkaya 2016
	1
	L3-S1
	S
	5
	778.4A,C; 719.9A,D; 666.4A,E; 779.7B,C; 742.8B,D; 736.1B,E

	(84) Annaswamy 2013
	1
	L1-L5
	S
	5
	240.852A,E,G,H; 218.389A,E,F,H; 295.133A,E,G,I; 274.200A,E,F,I; 415.250A,E,G,J; 419.950A,E,F,J; 626.267A,E,G,K; 606.983A,E,F,K; 815.167A,E,G,L; 798.852A,E,F,L

	(85) Bang 2018
	1
	L4-L5
	S
	5
	

	(86) Banno 2017
	3
	L4-L5
	S
	5
	565A,P,MM; 780A,P,U,MM

	(78) Belavy 2011 
	1
	L1-L5
	S
	5
	240B,H,T,U; 290B,I,T,U; 400B,J,T,U; 520B,K,T,U; 650B,L,T,U

	(79) Belavy 2015
	2, 1
	L1-L5
	S
	5
	250B,H; 367B,I; 559B,J; 829B,K; 970B,L, 260B,H; 351B,I; 493B,J; 732B,K; 912B,L

	(80) Belavy 2017
	2
	L1-L5
	S
	5
	640B,T,U; 540B,T,V; 590B,T,V

	(26) Beneck 2012
	1
	L4-S1
	S
	5
	

	(87) Berry 2018
	1
	L4
	S
	5
	9.08A,E,F,K; 9.14A,E,G,K

	(35) Bojadsen  2000
	4
	T1-S1
	D
	5
	

	(88) Bresnahan 2017
	1
	L4-L5
	S
	5
	

	(89) Cawley 2014
	2
	T12-L5
	U
	5
	

	(90) Chang 2016
	1
	L3-L4
	U
	5
	

	(91) Chatani 2016
	1
	-
	D / S
	5
	

	(92) Chon 2017
	1
	L4-S1
	S
	5
	635.6A,D,P; 659.4B,D,P; 698.5A,D,Q; 727.0B,D,Q; 619.6A,E,P; 666.5B,E,P; 708.4A,E,Q; 733.5B,E,Q

	(93) Clark 2009
	1
	L3-L4
	U
	5
	

	(94) Coldron 2003
	2
	L5
	S
	5
	548B,G,L,CCC; 554B,F,L,CCC

	(95) Creze 2018
	1
	L3-L5
	D
	5
	

	(96) Cuellar 2016
	2
	L2-S1
	S
	5
	293I,G; 290I,F; 378J,G; 386J,F; 474K,G; 484K,F;  531L,G; 539L,F

	(97) Danneels 2001 
	1
	L3-L4
	S
	5
	0.341E,J,R,DD; 0.547E,K,R,DD; 0.71E,K,S,DD

	(98) Deng 2015 
	4, 3, 1, 5
	L1-S1
	S
	5
	

	(99) D'Hooge 2012
	1
	L3-L4
	S
	5
	41.0E,K,R; 37.5I,K,R; 40.9E,B,K,R; 41.0E,A,K,R

	(100) D'Hooge 2013
	1
	L4
	S
	5
	

	(101) Dickx 2010 
	1
	L4
	D / S
	5
	

	(102) Dickx 2008
	1
	L3-L5
	D
	5
	

	(103) Dickx 2010
	1
	L3-L4
	D
	5
	

	(47)   Djordjevic 2015
	2
	L1-L5
	S
	5
	

	(104) Fan 2010 
	1
	L3-S1
	S
	5
	1162.4A,E,T,Z,AA; 734.6A,E,Z,AA; 1058.6A,E,T,Z,BB; 929.8A,E,Z,BB

	(105) Farshad 2014
	1
	L4-S1
	S
	5
	

	(48)   Fortin 2015
	1
	L3-S1
	S
	5
	721E,O; 1224E,Q

	(106) Gellhorn 2017
	1
	L5
	S
	5
	1007A,L

	(107) Ghiasi 2016
	1
	L1-S1
	S
	5
	28.4E,Q,CC; 20.8E,P,CC; 14.5E,O,CC; 15.6E,N,CC; 22.2E,CC,LL

	(108) Gibbon 2017
	2
	L4-L5
	D
	5
	

	(109) Gildea 2013
	1
	L2-L5
	S
	5
	

	(110) Hides 1992
	1, 2
	L2-S1
	S
	5
	196B,I,W,OO; 329B,J,W,OO; 499B,K,W,OO; 715B,L,W,OO

	(111) Hides 2008
	2
	L2-L5
	D
	5
	279B,I; 434B,J; 653B,K; 804B,L

	(112) Hides 2011 
	1
	L3-L5
	S
	5
	599B,J,T; 957B,K,T; 1148B,L,T

	(113) Hides 2014
	2
	L5
	S
	5
	914B,P,T

	(114) Hides 2016
	2
	L5
	S
	5
	

	(115) Hides 2016
	2
	L2-S1
	S
	5
	263B,I; 449B,J; 674B,K; 784B,L

	(116) Hides 2017
	2
	L4-L5
	S
	5
	920B,P

	(117) Hiepe 2014
	1, 6
	L2-L4
	S
	5
	

	(118) Hiepe 2015
	1
	L3-L4
	S
	5
	739B,G,O,OO; 785B,F,O,OO; 639B,G,O,PP; 648B,F,O,PP

	(119) Hyun 2007
	1
	L3-S1
	S
	5
	546.11A,E,O; 711.80A,E,P; 761.25A,E,Q

	(40)   Jemmett 2004
	4, 5
	L2-S1
	D / S
	5
	

	(120) Jiang 2017
	1
	L4-L5
	S
	5
	1585.0A,P; 1668.5B,P

	(121) Johnson 2002
	6
	L3
	U
	5
	

	(122) Kader 2008
	5, 1
	L4-L5
	D
	5
	

	(123) Kamaz 2007
	3
	L1-L5
	S
	5
	307A,K,R,W; 380B,K,R,W; 459A,K,S,W; 565B,K,S,W

	(124) Kang 2007
	1
	L3-L5
	S
	5
	1313.93A,E,P

	(125) Kang 2013
	1, 5
	L4-S1
	S
	5
	894.80A,E,K,AAA; 1017.14A,E,L,AAA; 855.07A,E,K,AAA; 1005.09A,E,L,AAA

	(126) Katsu 2018
	1
	L3
	D
	5
	

	(75)   Kiesel 2007
	2
	L4-S1
	D
	5
	

	(127) Kiesel 2007 
	2
	L4-L5
	S
	5
	

	(128) Kiesel 2008
	2
	L4-L5
	D / S
	5
	

	(76)   Kim 2011
	1
	L4-L5
	S
	5
	680.1A,C,P; 664.7B,C,P; 632.9A,E,P; 675.3B,E,P

	(129) Koppenhaver 2012
	2
	L4-L5
	S
	5
	

	(130) Kulig 2009
	1, 5
	L4-L5
	S
	5
	15.8E,L,KK

	(53)   Lariviere 2013
	2
	L2-L5
	S
	5
	

	(131) Lariviere 2018
	2
	L3-S1
	S
	5
	

	(132) Lee 2014
	1
	L3, L5
	S
	5
	710A,E,G,J,LL; 680A,E,F,J,LL; 1100A,E,G,L,LL; 1090A,E,F,L,LL; 590A,E,G,J,MM; 580A,E,F,J,MM; 1000A,E,G,L,MM; 1020A,E,F,L,MM

	(133) Lee 2017
	3
	L1-S1
	S
	5
	

	(134) Liu 2013
	2, 5
	L1-S1
	D / S
	5
	

	(44)   Lonnemann 2008
	4, 5
	L1-S1
	D / S
	5
	

	(135) MacDonald 2011
	2
	L4-S1
	D / S
	5
	

	(17)   Macintosh 1986
	4, 5
	L1-S1
	D / S
	5
	

	(136) Masaki 2015
	2
	L4
	D
	5
	

	(137) Massé-Alarie 2016
	2
	L5
	D / S
	5
	

	(138) Oh 2008
	1, 7
	L2-S1
	S
	5
	711.36E,J; 744.03E,K; 953.84E,L

	(139) Paalanne 2011
	1
	L3-L4
	S
	5
	793B,G,K,R,LL; 799B,F,K,R,LL; 583B,G,K,R,MM; 582B,F,K,R,MM

	(71)   Palmer 2011
	1
	L1-S1
	S
	5
	

	(140) Pressler 2006
	5, 2
	S1
	D
	5
	

	(141) Ranson 2006
	1
	L1-S1
	D
	5
	

	(142) Ranson 2008
	1
	L1-S1
	D
	5
	380B,H; 450B,I; 750B,J; 1010B,K; 1120B,L,R; 1170B,L,S

	(29)   Rosatelli 2008
	4, 5
	L1-S1
	D / S
	5
	

	(143) Sakai 2017
	1
	L4-L5
	D
	5
	

	(144) Sions 2015
	2
	L4-L5
	S
	5
	

	(145) Sions 2017
	2, 1
	L4
	D
	5
	

	(146) Sitilertpisan 2011
	2
	L2-L5
	S
	5
	289A,I,W,QQ,SS; 288A,I,W,RR,SS; 430A,J,W,QQ,SS; 432A,J,W,RR,SS; 772A,K,W,QQ,SS; 775A,K,W,RR,SS; 958A,L,W,QQ,SS; 957A,L,W,RR,SS

	(147) Smuck 2015
	1
	L1-S1
	S
	5
	620A,E,P,Q,T

	(148) Stokes 2005
	2
	L4-L5
	S
	5
	787B,K,LL; 555B,K,MM; 891B,L,LL; 665B,L,MM

	(149) Storheim 2017
	1
	L3-S1
	D / S
	5
	

	(150) Suh 2017
	1
	L4-L5
	S
	5
	

	(151) Sweeney 2014
	2
	L4-S1
	S
	5
	

	(152) Tabaraee 2015
	1
	L2-S1
	D
	5
	794.0E,P,R,QQ; 787.9E,P,R,RR

	(153) Teichtahl 2015 
	1
	L1-S1
	S
	5
	700A/B,O

	(154) Teichtahl et al 2015
	1
	L3-L4
	D
	5
	690 A/B,O,UU; 690 A/B,O,VV; 720 A/B,O,WW

	(155) Teyhen 2012
	2
	L4-L5
	S
	5
	

	(156) Urrutia 2018
	1
	L1-S1
	D
	5
	

	(157) Van 2006
	2
	L4-L5
	S
	5
	

	(158) Wallwork 2007
	2
	L2-L5
	S
	5
	

	(159) Wallwork 2009
	2
	L2-L5
	S
	5
	194B,I; 309B,J; 461B,K; 556B,L; 240A,I; 302A,J; 347A,K; 381A,L

	(160) Wan 2015
	1
	L3-L4
	D
	5
	645A,E,R,SS; 464A,E,SS; 381A,E,S,SS; 683B,E,R,SS; 533B,E,SS; 427B,E,S,SS

	(161) Watanabe 2018
	1
	L4
	D
	5
	

	(162) Wilson 2016
	2
	L1-S1
	S
	5
	259B,I,PP; 333B,J,PP; 441B,K,PP; 504B,L,PP

	(163) Worsley 2012
	2
	L3-L4
	S
	5
	690O,EEE; 687O,FFF

	(164) Yagi 2016
	1
	L5-S1
	D
	5
	779.8A,E,Q; 488.7A,E,Q

	(165) Yanik 2013
	1
	L4-L5
	S
	5
	

	(77)   Yoo 2014
	3
	L3-S1
	S
	5
	1224.0B; 610.9B,SS

	(49)   Zapata 2015
	2
	L1, L4
	S
	5
	

	(166) Zielinski 2013
	2
	L2-L5
	S
	5
	

	(167) Zotti 2017
	1
	L4-L5
	S
	5
	

	(168) Azadinia 2019
	2
	L4
	D
	5
	

	(169) Banno 2019
	1
	L1,L5
	S
	5
	278E,M,PP; 636E,P,PP

	(170) Belavy 2019
	1
	L4
	S
	5
	217B,H,OO; 305B,I,OO; 450B,J,OO; 638B,K,OO; 782B,L,OO;

	(171) Berry 2019
	1
	L4
	S
	5
	

	(172) Burkhart 2019
	3
	L2
	D
	5
	

	(173) Crawford 2019
	1
	L1,L4
	D / S
	5
	

	(174) Emami 2018
	2
	L4
	D
	5
	

	(175) Fortin 2019
	2
	L5-S1
	D / S
	5
	8.96G,Q,W,MM,CCC; 9.01F,Q,W,MM,CCC; 10.38G,Q,W,MM,DDD; 10.48F,Q,W,MM,DDD

	(176) Hanimoglu 2019
	1
	L4,L5
	S
	5
	16.12A,P,W,

	(177) Huang 2019
	1
	-
	D
	5
	

	(178) Lindstrom 2019
	3
	L1-L5
	S
	5
	

	(179) Liu 2019
	1, 5
	L1-S1
	S
	5
	

	(180) Mannil 2018
	1
	L3,L4
	D
	5
	

	(181) Menezes-Reis 2018
	1
	L4,L5
	S
	5
	12.91B,G,O,W; 12.3 B,F,O,W; 17.6B,G,P,W; 17,4B,F,P,W; 18.1B,G,Q,W; 17.1B,F,Q,W

	(182) Minetto 2018
	2
	L5
	S
	5
	

	(183) Quittner 2018
	1
	L1-L5
	S
	5
	441.6B,W; 518.4B,W,LL; 380.6B,W,MM

	(184) Rezazadeh 2019
	1
	L4-S1
	S
	5
	

	(185) Sarafraz 2019
	2
	L5
	S
	5
	51.39A,L,X,CCC; 46.54B,L,X,CCC

	(186) Sadeghi 2019
	2
	L4,L5
	D / S
	5
	

	(187) Shadani 2019
	1
	L2-L5
	D
	5
	

	(188) Sions 2019
	2
	L4,L5
	S
	5
	

	(189) Smyers Evanson 2018
	2
	L1-L5
	D
	5
	730B,G,L,W,MM,CCC;791B,G,L,W,LL,CCC; 738A,G,L,W,MM,CCC; 777A,G,L,W,LL,CCC

	(190) Takashima 2018
	1
	L4,L5
	S
	5
	520.5A,G,P,

	(191) Wagner 2018
	1
	L3,L4
	D
	5
	526.0A,O; 499.1A,E,O

	(192) Wesselink 2019
	1
	L4,L5
	S
	5
	

	
	
	
	
	
	

	(193) Alejaldre 2012
	1, 3
	-
	S
	4
	

	(194) Arocho-Quinones 2018
	1
	L5-S1
	S
	4
	

	(195) Atci 2016
	1
	L4-L5
	S
	4
	

	(196) Baek 2014 
	2
	L4-L5
	D / S
	4
	

	(197) Baek 2014
	2
	L4-L5
	D / S
	4
	

	(198) Baek 2017
	2
	L4-L5
	D / S
	4
	

	(199) Battaglia 2014
	1
	L4-S1
	D
	4
	

	(20)   Battie 2012
	1
	L3-S1
	D
	4
	910A,P; 920B,P; 1020A,Q; 960B,Q

	(200) Belavy 2008
	1
	L1-S1
	S
	4
	840T,U; 850T,V

	(201) Belavy 2010
	1
	L1-S1
	S
	4
	245.5B,H,U; 330.2B,I,U; 472.2B,J,U; 753.1B,K,U; 952.1B,L,U; 278.3B,H,V; 378.7B,I,V; 531.6B,J,V; 716.5B,K,V; 878.4B,L,V

	(202) Belavy 2011
	1
	L1-S1
	S
	4
	245.5B,H; 330.2B,I; 472.2B,0; 753.1B,K; 952.1B,L

	(26)   Beneck 2013
	2
	L4
	D / S
	4
	

	(34)   Bogduk 1992
	6
	L5-S1
	U
	4
	

	(203) Brenner 2007
	2
	L4-S1
	S
	4
	

	(204) Campbell 1998
	2, 1
	L5
	D / S
	4
	

	(205) Chen 2014
	1
	L5
	S
	4
	

	(206) Chen 2018
	3
	L4-S1
	D
	4
	

	(207) Chung 2013
	3
	L2-L5
	D
	4
	355.37A,E,I,T; 586.03A,E,J,T; 919.75A,E,K,T; 1187.14A,E,L,T

	(36)   Creze 2017
	4, 2
	L3
	D / S
	4
	

	(208) Danneels 2000
	3
	L3-L4
	S
	4
	0.47B,J,R,YY; 0.41E,J,R,YY; 0.63B,K,R,YY; 0.58E,K,R,YY; 0.9B,K,S,YY; 0.77E,K,S,YY

	(209) Danneels 2016
	1
	L3-L5
	S
	4
	

	(39)   De Foa 1989
	4
	L1-L2
	D
	4
	

	(210) De Ridder 2015
	1
	L4
	S
	4
	

	(211) Debuse 2013
	2
	L4-L5
	D
	4
	

	(212) Dickx 2010 
	2
	L3-S1
	D
	4
	

	(213) Djordjevic 2014
	2
	L4-L5
	D
	4
	

	(214) Dreyfuss 2009
	1
	L4-S1
	U
	4
	

	(215) Ekin 2016
	1
	L4-S1
	S
	4
	

	(216) Fischer 2013
	1
	L4-L5
	U
	4
	

	(217) Fortin 2014
	1
	L3-S1
	S
	4
	721E,O,T; 709E,O; 1224E,Q,T; 1094E,Q

	(218) Fortin 2017
	1
	L5
	S
	4
	

	(219) Goubert 2017
	1
	L3-L4
	S
	4
	

	(220) Hides 2017
	2
	L5
	S
	4
	753B,L,T; 935B,L

	(221) Hides 1995
	1, 2
	L2-S1
	S
	4
	202B,I,MM; 333B,J,MM; 487B,K,MM; 712B,L,MM, 196B,I,MM; 329B,J,MM; 499B,K,MM; 715B,L,MM

	(46)   Hides 2008
	2
	L4 - L5
	S
	4
	244A,E,I,W,SS; 334 A,E,J,W,SS; 340 A,E,K,W,SS; 322 A,E,L,W,SS

	(222) Hides 2011 
	1
	L1-L5
	S
	4
	260.1B,H,T; 347.8B,I,T; 487.0B,J,T; 730.3B,K,T; 938.2B,L,T

	(223) Hussein 2016
	1
	L3-S1
	D
	4
	

	(41)   Kader 2000
	1
	L3-S1
	S
	4
	

	(224) Kanchiku 2014
	5
	L4
	S
	4
	

	(18)   Kim 2015
	6
	L1-L5
	D
	4
	

	(225) Kjaer 2007
	1
	L3-S1
	S
	4
	

	(74)   Koppenhaver 2009 
	2
	L4-L5
	S
	4
	

	(226) Koppenhaver 2009
	2
	L4-L5
	S
	4
	

	(227) Koppenhaver 2011
	2
	L4-S1
	D
	4
	

	(228) Larrie-Baghal 2012
	2
	L2-L5
	S
	4
	320B,G,I,MM; 319B,F,I,MM; 398B,G,J,MM; 395B,F,J,MM; 490B,G,K,MM; 490B,F,K,MM; 587B,G,L,MM; 566B,F,L,MM

	(229) Lee 2006
	2
	L4-L5
	S
	4
	762B,F,K; 714B,F,L; 768B,G,K; 725B,G,L; 695A,F,K; 700A,F,L; 720A,G,K; 695A,G,L

	(72)   Li 2016
	1
	L1 - S1
	S
	4
	

	(43)   Macintosh 1986
	5
	L1-L5
	D / S
	4
	

	(230) Mayer 2015
	2
	L4-L5
	S
	4
	1120B,G,K; 1200B,F,K; 1130B,G,L; 1120B,F,L; 1100B,F,K; 1130B,F,K; 1110B,G,L; 1100B,F,K

	(231) Mangum 2016
	2
	L5
	S
	4
	

	(232) McKiernan 2015
	2
	-
	S
	4
	

	(233) Nabavi 2014
	2
	L4-L5
	S
	4
	4290G,P; 4380F,P

	(234) Nuzzo 2013
	2
	L4-S1
	S
	4
	

	(235) Nuzzo 2014
	2
	L4-L5
	S
	4
	1160B,K,LL; 1150B,L,LL; 760B,K,MM; 900B,L,MM

	(236) Partner 2014
	2
	L4-L5
	D / S
	4
	

	(73)   Rantanen 1994
	5
	L1-S1
	D / S
	4
	

	(237) Scott 2015
	2
	L5
	S
	4
	870A,F,L; 880A,G,L; 810B,F,L; 850B,G,L

	(238) Sebro 2016
	3
	L3-L5
	U
	4
	

	(239) Seung 2007
	3, 5
	-
	D
	4
	1121.3E,T; 1122.9E,T

	(240) Shafaq 2012
	1
	L1-S1
	S
	4
	24.9A,M,NN; 35.2A,N,NN; 52.4A,O,NN; 77.0A,P,NN; 91.8A,Q,NN

	(241) Shahidi 2017
	1
	L4
	S
	4
	929E,K,MM; 1149E,K,LL

	(242) Shahtahmassebi 2017
	2
	L4-S1
	S
	4
	

	(51)   Sions 2014
	2, 5
	L3-S1
	S
	4
	

	(189) Smyers 2018
	2
	L1-L5
	D
	4
	205B,F,H,MM; 207E,F,H,MM; 271B,F,H, LL; 277E,F,H, LL; 203B,G,H,MM; 190E,G,H,MM; 261B,G,H,LL;252E,G,H,LL

	(243) Stokes 1992
	5
	L4
	S
	4
	

	(244) Tonomura 2017
	1
	-
	D / S
	4
	

	(245) Urrutia 2018
	1
	L1-S1
	D
	4
	

	(246) Valentin 2015 
	1
	L1-L5
	D
	4
	

	(247) Valentin 2015
	1
	L1-L5
	D / S
	4
	

	(45)   Vialle 2005
	4
	L4-S1
	S
	4
	

	(248) Watson 2008
	2
	L5
	D
	4
	

	(249) Willemink 2012
	1
	L1-S1
	D
	4
	

	(250) Winslow 2017
	1
	L4-S1
	S
	4
	

	(251) Wong 2013
	2
	L3
	S
	4
	

	(252) Woodham 2014
	5, 1
	L3-S1
	D / S
	4
	

	(253) Aboufazeli 2019
	2
	L4,L5
	D
	4
	

	(254) Agten 2018
	2, 4
	L4
	S
	4
	

	(37)  Creze 2018
	4
	-
	S
	4
	

	(255) Creze 2019
	4
	-
	S
	4
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