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	Y. Ishimoto (1)
	2012
	Japan
	cross-sectional
	1,009
	335/674
	66.3 (21-97)
	23.3 (3.6)
	North American Spine Society (NASS) guideline
	walking
	_
	1- Six-meter walking time at a usual pace 2- Six-meter walking time at a maximal pace 3- Chair standing time 4- One-leg standing time

	Corinna C. Winter (2)
	2010
	Germany
	Prospective cohort
	30
	18 /12
	66.3
(7.7)
	28.1(4.5)
	_
	walking
	_
	1. Gait cycles/hour 2.Gait cycles/day 3. high-intensity percentage  4. minutes per day spend above 50 gait cycles per minute

	Christy C. Tomkins-Lane (3)
	2012
	Canada
	Prospective cohort
	17
	9/8
	70.1
( 6.7)
	29.5 (8.9)
	diagnosed by a physiatrist or a surgeon who had examined both the patient and the lumbar magnetic resonance imaging.
	questionnaire, walking test (SPWT), activity monitoring (Actigraph GT1M)
	1. minimal clinically important difference (MCID) , 2.ODI, 3.SF-36 , 4.Symptom Severity and Physical Function Scales of the SSS
	1.Total activity (activity counts)
2.Peak activity (activity counts)
3.Average daily steps 4.Percentage of total counts
in sedentary range (%) 5.Percentage of total counts
in light range (%) 6.Percentage of total counts
in moderate range (%) 7.Percentage of total counts
in high range (%) 
8.Maximum minutes of continuous activity
(light) with 1-min
breaks allowed (min) 9.Maximum minutes of continuous activity
(light) with no breaks allowed (min)

	Rob Pryce (4)
	2012
	Canada
	cross-sectional
	33
	_
	68.5
(8.4)
	28.4 (4.8)
	axial imaging (computed tomography and/or magnetic resonance imaging)
	Physical activity, ambulation, and inactivity performance
	1.SF-36, 2. revised ODI, 3. RMDQ, 4. DASH
	1. Accelerometer-Derived Performance, 2. Correlation Matrix of Performance to Health, Disability, and Pain

	Tobias L. Schulte (5)
	2010
	Germany
	Prospective cohort
	47
	23/24
	69.3
(7.5)
	28.7 (4.4)
	The degree of lumbar canal stenosis was assessed using preoperative CT or MRI scans in the neutral position.
	
Step activity monitoring
	1. VAS, 2. ODI, 3. RMS
	 1. Prevalence of clinical symptoms 2.Correlation (r) between the Step Watch Activity Monitor (SAM) results and the clinical results

	Christy C. Tomkins-Lane (6)
	2015
	Canada
	RCT
	9
	_
	67.5
(6.7)
	30.6(3.8)
	spine surgeon who had both examined the patient and reviewed imaging results (magnetic resonance imaging or computed tomography)
	walking
	1. SF-36, 2. VAS, 3. Symptom severity of SSS, 4. Physical function of SSS, 5.ODI, 6.Pain catastrophizing, 7.TSK, 8. CES-D Scale 9. BREQ-2R 10.REBS
	1- Average daily steps
2- Maximum continuous activity (min) 3- Self-paced walking test (m) 4- Balance (deviation from center of pressure in mm)  5- Percent of EER (kcal) 6- Percentage of total kcal of protein, carbohydrate, fat 

	Byung Ho Lee (7)
	2014
	South Korea
	Prospective cohort
	126
	48/78
	63.2
	_
	_
	walking
	ODI, EuroQoL-5D (EQ-5D), VAS 
	1. the Alternate-Step test, 2.Six-Meter Walk test, 3.Sit-to-Stand test, 4.timed ‘‘Up & Go’’ test
5- Walking distance during a single-trial walk

	Kazuo Yamashita (8)
	2003
	Japan
	Prospective cohort
	77
	_
	_
	_
	Radiographic confirmation of compression of the cauda equina by degenerative lesions of the facet joints, discs, or ligamenta flava on magnetic resonance imaging (MRI) and computed tomography (CT).
	walking
	VAS
	walking ability

	John D. Markman (9) 
	2015
	USA
	cross-sectional
	269
	147/122
	69
	_
	_
	standardized treadmill testing
	SSS physical function subscale
	_

	Derek W. Wood (10)
	2012
	USA
	Prospective cohort
	39
	23/16
	64.67
	_
	if they had ambulation-limiting leg pain and their treating physician had made the diagnosis of lumbar spinal stenosis (based on clinical and imaging impressions). 
	 
	VAS, Quebec Back Pain Disability Scale, SF-36),Tampa Scale for Kinesiophobia, Center for Epidemiological Studies Depression (CES-D) Scale, self-reported maximum ambulation distance
	_

	Christy C. Tomkins-Lane (11)
	2013
	Canada
	Prospective cohort
	49
	25/24
	65.8
(10.0)
	_
	Each diagnosis was confirmed on imaging (MRI or CT) by the individual’s surgeon based on a review of both the dural cross-sectional area and spinal canal diameter.
	Self-Paced Walking Test (SPWT)
	Physical Function and Symptom Severity Scales of the SSS, ODI, Health Utilities Index Mark 3 (HUI), VAS
	1. SPWT distance (m)

	Ho-Joong Kim (12)
	2011
	South Korea
	prospective case-controlled
	40
	11/29
	62 (8.2)
	23.73
	confirmed by using magnetic resonance imaging
	functional mobility
	ODI
	Four functional mobility tests were used for the evaluation of fall risk, which included Alternative-Step Test (AST), Six- Meter-Walk Test (SMT), Sit to-Stand test (STS), and Timed Up and Go test (TUGT). 

	Lars Westergaard (13)
	2009
	Denmark
	Prospective cohort
	146
	67/79
	
	_
	functional lumbar myelography
	lumbar extension
	the symptom and function parts of the ODI, the Neurogenic Claudication Outcome Score, and the SSS.
	lumbar extension test

	O.H. Jensen (14)
	1989
	Denmark
	Prospective cohort
	23
	13/10
	55
	_
	_
	treadmill
	_
	_

	B. Adamova (15)
	2002
	Czech Republic
	Prospective cohort
	29
	16/13
	54
	_
	_
	Exercise treadmill test
	_
	1.10-m walking test: Time (s) 
2.10-m running test: Time (s) 
3. Exercise treadmill test: Distance covered (m) Time spent walking (s) 

	John D. Markman (16)
	2014
	the USA
	RCT
	29
	20/9
	70.1
	32.1
	radiographically confirmed
	treadmill
	ODI, SSS, RMDQ, Modified BPI-SF, Patient global assessment of pain
	1. The primary outcome measure was time to
first reported pain of moderate intensity (i.e., first rating on
the NRS) during treadmill ambulation using a validated protocol. 2.Secondary outcome measures assessed during the treadmill testing included pain at rest before starting the test, area under the pain intensity–time curve (pain assessed at 30-second intervals), pain intensity after 15 minutes of walking or upon stopping due to severe pain, whichever came first, time and distance walked on the treadmill, and time to return to baseline pain intensity after the treadmill ambulation assessment (recovery time).

	Zarife Koc (17)
	2009
	Turkey
	RCT
	29
	8/21
	59.1 (10.8)
	_
	MRI
	Treadmill Walk Test, Finger Floor Distance (FFD), Sit-to-Stand Test, Weight-Carrying (WC) Test 
	 VAS
	Time to first symptoms (TFS) , total ambulation time (TAT) ,finger Floor Distance (FFD),  Time needed to rise from seated to standing position, Time needed to complete the Weight-Carrying distance

	Sung-Hoon Kim (18)
	2013
	South Korea
	RCT
	62
	34/18
	64.9
	24.0
	_
	treadmill
	VAS, ODI
	Claudication distance (m)

	Christine M. Comer (19)
	2010
	United Kingdom
	Prospective cohort
	8
	5/3
	68.38
	_
	MRI
	Walking With a Shopping Trolley
	VAS pain scores for back and leg pain
	1.Changes in lumbar spinal sagittal posture 2. changes in ground reaction force

	Michael Whitehurst (20)
	2001
	the USA
	Prospective cohort
	57
	25/32
	74.1
	_
	through a progression of clinical tests and subsequent magnetic resonance imaging (MRI) study
	treadmill walk, sit-to-stand, weight-carrying
	_
	1. Time to walk the treadmill, 2. stand from sitting position, 3. Walk 20 meters 4. Analysis of variance between groups

	Luca Papavero (21)
	2008
	Germany
	Prospective cohort
	165
	82/83
	_
	_
	MRI or CT scan
	treadmill
	1. postoperative analgesics consumption 2. VAS 3. NCOS
	walking performance = walking distance * walking speed

	H. Gordon Deen, JR. (22)
	1995
	the USA
	Prospective cohort
	20
	15/5
	73
	_
	radiographically
	treadmill
	_
	1. time to first symptoms, 2. time to severe symptoms, 3. nature of symptoms (leg pain, back pain, generalized fatigue, other)

	Timo J. Aalto (23)
	2011
	Finland
	Prospective cohort
	102
	43/59
	62.5
	29.4
	radiographic evidence (computed tomography, magnetic resonance imaging (MRI), rhizography)
	treadmill
	ODI, VAS, Back pain at rest (during last week) and leg pain at walking (during last week) with a numeric rating scale 0–10 (NRS-11)
	_

	Janet Tenhula (24)
	2000
	the USA
	Prospective cohort
	32
	11/21
	68.08
	_
	_
	treadmill, bicycle
	patient symptoms and perceived disability information by direct interview, body diagram, VAS, and modified ODI
	 1. exercise treadmill testing, 2. exercise bike testing

	H. Gordon Deen (25)
	2000
	the USA
	Prospective cohort
	28
	17/11
	73.8
	28.2
	magnetic resonance imaging or computed tomography and myelography
	treadmill
	_
	1. time to first symptoms (TFS)  2. total ambulation time (TAT)

	Youn-Soo Kim  (26)
	2009
	South Korea
	Prospective cohort
	21
	7/14
	59.2
	_
	plain X-ray, MRI, myelo-CT
	treadmill
	VAS
	1. threshold distance
2. walking tolerance

	Christine M. Comer (27)
	2010
	United Kingdom
	RCT
	40 
	_
	
	_
	based on a clinician diagnosis, no radiologic confirmation
	1. 2-Week Home Trial of Stick Use 2. Walking Tolerance Test (shuttle walking test)
	VAS leg pain, VAS low back pain, ODI, HAD depression, HAD anxiety
	1.mean distance completed without a stick
2.mean distance completed with a stick
3. The mean lumbar flexion during the walking test without a walking stick 
4. The mean lumbar flexion during the walking test with a walking stick

	Thomas Barz (28)
	2008
	New Zealand
	Prospective cohort
	25
	14/11
	
	_
	MRI
	treadmill
	ODI, VAS
	walking distance on treadmill, area of dural sac on MRI

	Christy C. Tomkins (29)
	2009
	Canada
	Prospective cohort
	45
	19/26
	66.9
(9.6)
	_
	imaging (MRI/CT) and by a spine specialist surgeon
	treadmill, self-paced walking
	VAS for legs and back
	1. total distance and time 2. distance and time to onset of symptoms 3. average walking speed, 4. the reason for test termination

	Henry C. Tong (30)
	2007
	the USA
	Prospective cohort
	48
	26/22
	64.9
	27.3
	_
	15-minute walking test, pedometer
	VAS, Quebec Back Pain Disability Scale (QBPDS), Pain Disability Index (PDI)
	1. Self-selected walking speed 2. Weekly community walking distance 

	Naoto Takahashi (31)
	2014
	Japan
	cross-sectional
	116
	62/54
	69.8
	_
	_
	Lumbar extension-loading test, Gait-loading test
	subjective symptoms after the Lumbar extension-loading test and  Gait-loading test
	spinal level responsible for LSS, objective neurological findings

	James L. Cosgrove (32)
	2011
	the USA
	Prospective cohort
	16
	8/8
	68.5
	34.5
	MRI
	walking
	 SSS, the 6-Min Walk Test (SMWT)
	_

	Christy C. Tomkins-Lane (33)
	2014
	Canada
	Prospective cohort
	26
	9/17
	68.5
	_
	imaging (magnetic resonance imaging/computed tomography)
	walking (SPWT)
	PF Scale, ODI, self-reported walking capacity change score
	SPWT

	Miho Sekiguchi (34)
	2014
	Japan
	Cross-sectional study
	167
	92/97
	68
	_
	MRI
	lumbar extension test, walking stress test
	FLS-25 questionnaire
	1. standing time 2. walking time 3. walking distance

	Sunghoon Ivan Lee (35)
	2016
	the USA
	Prospective cohort
	29
	11/18
	57.4
(15.9)
	_
	_
	10 m self-paced walking test
	ODI
	1. Spatio-temporal & Clinical variables 2. Spatio-temporal only 3. Clinical variables only

	Christy C. Tomkins-Lane (36)
	2012
	Canada
	retrospective cohort
	50
	19/31
	67.41
 (7.41)
	27.6(4.9)
	_
	Self-paced walking test, Seven-day home pedometer walking performance test, Electromyography
	Quebec Back Pain Disability Scale total
	1. seven-Day pedometer distance (km), 2.Mean daily step count from 7-day pedometer test (steps), 3. 15-Minute walk distance (m), 4. 15-Minute walking velocity (km/h), 5. Stride length (m/stride), 6. Difficulty ambulating (yes)

	Roland K. Pratt (37)
	2002
	United Kingdom
	Prospective cohort
	29
	17/12
	69
	_
	MRI
	Shuttle Walking Test (SWT)
	ODI, SSS, Oxford Claudication Score (OCS)
	number of completed shuttles

	Justin Conway (38)
	2010
	Canada
	Prospective cohort
	12
	9/3
	66.25
	33.4
	MRI
	SPWT
	Quebec Back Pain Disability Scale, Pain Disability Index (PDI), ODI,Physical Function and Symptom Severity subscales of the SSS
	SPWT distance (m), SPWT time (s), SPWT distance to first symptom (m), Activity count/d (Actigraph activity count), Maximum time of continuous activity (s), Steps/d, Meters walked/d

	Jun Sun (39)
	2018
	China
	 
	20
	_
	58.0 (9.1)
	_
	Diagnosed by a senior spine specialist according to the patient's CT and MR images
	walking
	_
	1.Gait cycle(s) 2.Cadence (steps/min) 3.Step-length (m) 4. Velocity (m/s)
5. Steps

	Mariève Houle (40)
	2021
	Canada
	a crossover study
	23
	14/9
	70
(7.6)
	29.0(4.1)
	Confirmed imaging of LSS
	treadmill walking test (the Upright walking task and the Forward Leaning Trunk (FLT) walking task )
	VAS
	1. Walking time to symptom change in the Upright walking task 2. Walking time to symptom change in the FLT walking task

	James Rainville (41)
	2011
	the USA
	Prospective cohort
	50
	29/21
	68
	_
	lumbar magnetic resonance imaging (MRI) or computed tomography scan
	motorized treadmill tests (MTTs), SPWT
	Spinal Stenosis Questionnaire (SSQ), ODI,self-reported walking distance and walking time questions
	1. MTT: Time (min) Distance (m) Speed (km/h), 2. 
SPWT: Time (min) Distance (m) Speed (km/h)

	Yong-Hao Pua (42)
	2007
	Singapore
	RCT
	68
	35/33
	58.2
	24.7
	MRI or radiograph
	treadmill, cycling
	ODI, RMDQ, VAS,  Patient Perceived Benefit
	number of participants that had improved after intervention

	Yuichi Kasai (43)
	2006
	the USA
	Prospective cohort
	122
	43/79
	68.9
	_
	radiographic films
	passive lumbar extension (PLE)
	_
	sensitivity, specificity, predictive values, and positive likelihood ratio of the PLE test

	Bryan P. Conrad (44)
	2013
	the USA
	Prospective cohort
	25
	11/14
	62 
(14)
	_
	_
	functional (Chair rise time), gait, ROM, and Proprioception
	ODI, Medical Outcomes Short Form 12 (SF-12), NRS-11
	1.Chair Rise Time (s)
2. gait Velocity (cm/s) 3.gait Cadence (Steps/min) 4. gait Step Length (cm) 5. gait Base of Support (cm)
6.Lumbar ROM FE (deg)
7.Lumbar ROM LB (deg)
8.Lumbar ROM AR (deg)
9.Flexion (15 deg) Repositioning Error 10.Flexion (30 deg) Repositioning Error 11.Extension (10 deg) Repositioning Error 12.Right Bending (15 deg) Repositioning Error 13.Left Bending (15 deg) Repositioning Error

	Aleksandra Truszczyńska (45)
	2014
	Poland
	case-controlled
	50
	16/34
	52.74
	79.5
	clinically and by imaging methods (radiograph and magnetic resonance imaging [MRI])
	Static balance
	_
	
1.SP (mm)
2.SPAP (mm) 3.SPML (mm)
4.MA (mm) 5.MAAP (mm) 6.MAML (mm) 7.MaxAP (mm) 8.MaxML (mm) 9.MV (mm/s) 10.MVAP (mm/s) 11.MVML (mm/s) 12.SA (mm2)
13.SPSA (mm/mm2)

	Shin-ichi Konno (46)
	2007
	Japan
	Prospective cohort
	137
	63/74
	68
	_
	MRI
	_
	self-administered, self-reported history questionnaire (SSHQ)
	_

	H. Gordon Deen (47)
	1998
	the USA
	Prospective cohort
	50
	34/16
	72.0
	_
	radiologically confirmed
	treadmill
	_
	1. time to first symptoms 2. total ambulation time 3. symptoms precipitated by the examination (leg pain, back pain, generalized fatigue, other)

	Julie M. Fritz (48)
	1997
	the USA
	Prospective cohort
	45
	_
	58.15
	_
	MRI, CT scan, plain radiograph, or doppler
	two stage treadmill test
	VAS, Modified ODI
	1.sagittal plane lumbar angle, 2.Time to onset of symptoms, 3.maximum walking time, 4.recovery time, for each of the two treadmill conditions

	GX Dong (49)
	1988
	China
	Prospective cohort
	19
	18/1
	58
	_
	CT scan or myelography
	treadmill, cycling
	_
	1. median walking tolerance change
2. cycling tolerance change
3. improvement in cycling tolerance by stooping forward
4. improvement in walking tolerance by stooping forward

	Arto Herno (50) 
	1999
	Finland
	Prospective cohort
	92
	44/48
	51.9
	_
	CT scan or myelography
	treadmill
	ODI, VAS
	1. Walking capacity
2. satisfaction with the result of the surgery
3. patients who walked 900 m

	ODI: Oswestry Disability Index, SF-36: 36-item short form survey, RMDQ: Roland-Morris Disability Questionnaire, DASH: Disabilities of the Arm, Shoulder, and Hand, VAS: visual analogue score, SSS: Swiss Spinal Stenosis Questionnaire
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