Supplemental Appendix 1 The full search strategy
MEDLINE, PubMed, EMBASE, Web of Science, the Cochrane Library, CINAHL, PsycInfo, PreQuest, PEDro
The following strategy was used for MEDLINE and PubMed and modified for the other databases.
MEDLINE (EBSCOhost): 
1. exp cerebrovascular disorders/
2. stroke* or cva or poststroke or post-stroke
3. cerebrovasc* or cerebral vascular
4. cerebral or cerebellar or brain* or vertebrobasilar
5. infarct* or isch?emi* or thrombo* or emboli* or apoplexy
6. 4 and 5 
7. cerebral or brain or subarachnoid
8. haemorrhage or hemorrhage or haematoma or hematoma or bleed*
9. 7 and 8 
10. exp hemiplegia/
11. hempar* or hemipleg*
12. 1 or 2 or 3 or 6 or 9 or 10 or 11
13. exp Rehabilitation/ or Rehab*
14. Physio*
15. Physical therap* or exp Physical Therapy Modalities/
16. Physiatric* or exp "Physical and Rehabilitation Medicine"/
17. exp Exercise/ or exp Exercise Therapy/ or exp Exercise Movement Techniques/ or Exercise
18. exp Train/ or Train* or Therap* or Treat*
19. 13 or 14 or 15 or 16 or 17 or 18
20. exp Gait*/ or Ambulant* or Walk* or Mobil* or move* or step* or locomo*
21. exp Balance/ or Equilibrium
22. 20 or 21
23. 19 and 22
24. exp feedback/ or biofeedback or neurofeedback or feed-back or respon* or react*
25. exp Sensor*/ or Cue* or Wear* or Porta* or Shoe or Insole or visual* or audit& or sound* or press* or force* or vibra* or light* or touch* or tactile
26. 24 and 25
27. 12 and 23 and 26
Search in AB, Limited to human, clinical trail

PubMed: 
1. cerebrovascular disorders OR stroke OR CVA OR poststroke OR post-stroke OR cerebralvascular accident OR cerebrovasc OR cerebral vascular
2. cerebral OR cerebellar OR brain OR vertebrobasilar
3. infarct OR ischemic OR thrombosis OR embolic OR apoplexy
4. 2 and 3 
5. cerebral OR brain OR subarachnoid
6. haemorrhage OR hemorrhage OR haematoma OR hematoma OR bleed
7. 5 and 6
8. hemiplegia OR hemparasis
9. 1 OR 4 OR 7 OR 8
10. physio OR physiotherapy OR physio therapy OR physical therapy OR rehabilitation OR exercise OR movement techniques OR therapeutic OR train OR training OR therapy OR treat OR treatment OR intervention
11. gait OR ambulant OR walk OR walking OR mobile OR mobility OR move OR movement OR moving OR motion OR ambulance OR step OR locomotion OR balance OR equilibrium
12. 10 AND 11
13. feedback OR biofeedback OR neurofeedback OR feed-back OR response OR respond OR react OR reaction
14. sensor OR cue OR wearable OR portable OR shoe OR insole OR visual OR auditory OR sound OR pressure OR force OR vibration OR light OR touch OR tactile
15. 13 AND 14
16. 9 AND 12 AND 15
Limited to Human, Clinical Trail
(((feedback OR biofeedback OR neurofeedback OR feed-back OR response OR respond OR react OR reaction) AND (sensor OR cue OR wearable OR portable OR shoe OR insole OR visual OR auditory OR sound OR pressure OR force OR vibration OR light OR touch OR tactile)) AND ((physio OR physiotherapy OR physio therapy OR physical therapy OR rehabilitation OR exercise OR movement techniques OR therapeutic OR train OR training OR therapy OR treat OR treatment OR intervention) AND (gait OR ambulant OR walk OR walking OR mobile OR mobility OR move OR movement OR moving OR motion OR ambulance OR step OR locomotion OR balance OR equilibrium))) AND ((((cerebrovascular disorders OR stroke OR CVA OR poststroke OR post-stroke OR cerebralvascular accident OR cerebrovasc OR cerebral vascular) OR (hemiplegia OR hemparasis OR hemiplegia)) OR ((cerebral OR brain OR subarachnoid) AND (haemorrhage OR hemorrhage OR haematoma OR hematoma OR bleed))) OR ((cerebral OR cerebellar OR brain OR vertebrobasilar) AND (infarct OR ischemic OR thrombosis OR embolic OR apoplexy)))
Filters applied: Clinical Trial, Humans.


Supplemental Appendix 2 The reference list of excluded studies after full-text checking
NOT RCT, other study design (n=2)
NO biofeedback provided by wearable device (n=5)
NOT real-time feedback (n=1)
NOT RCT, other study design AND NOT real-time feedback (n=1)
NOT apply biofeedback during gait training (n=1)
The feedback is not provided by wearable device (n=7)
Healthy adults as participants (n=1)

Details are as follows: 
	No.
	Excluded studies
	Reason 
	Other issues about intervention

	1
	Afzal MR, Oh M-K, Lee C-H, Park YS, Yoon J. A Portable Gait Asymmetry Rehabilitation System for Individuals with Stroke Using Vibrotactile Feedback. BioMed Research International. 2015; 2015:1-16.
	NOT RCT, 
cross-sectional study
	Vibrotactile Feedback from the insole, 4 stroke patients

	2
	Afzal MR, Pyo S, Oh MK, Park YS, Yoon J. Evaluating the effects of delivering integrated kinesthetic and tactile cues to individuals with unilateral hemiparetic stroke during overground walking. J Neuroeng Rehabil. 2018;15(1):33.
	NOT RCT, 
cross-sectional study
	Vibrotactile (a haptic cane device (HCD) provided kinesthetic perception and a vibrotactile feedback device (VFD) provided tactile cue on the paretic leg), 10 stroke patients

	3
	An B, Woo Y, Park K, Kim S. Effects of insole on the less affected side during execution of treadmill walking training on gait ability in chronic stroke patients: a preliminary study. Restorative Neurology and Neuroscience 2020;38(5):375-384. 2020.
	Without real-time biofeedback from wearable device
	The insole on less affected side

	4
	Bradley L, Hart BB, Mandana S, Flowers K, Riches M, Sanderson P. Electromyographic biofeedback for gait training after stroke. Clinical rehabilitation. 1998;12(1):11-22.
	Not apply EMG during gait training
	EMG biofeedback alone VS control

	5
	Brasileiro A, Gama G, Trigueiro L, Ribeiro T, Silva E, Galvão É, et al. Influence of visual and auditory biofeedback on partial body weight support treadmill training of individuals with chronic hemiparesis: a randomized controlled clinical trial. European journal of physical and rehabilitation medicine. 2015;51(1):49-58.
	The feedback is not provided by wearable device
	Visual: Biodex Unweighting System to feedback.
Auditory: 115% of the individual’s mean cadence

	6
	Daryabor A, Aminian G, Arazpour M, Baniasad M, Yamamoto S. The effects of ankle-foot orthoses with plantar flexion stop and plantar flexion resistance using rocker-sole shoes on stroke gait: a randomized-controlled trial. Turkiye Fiziksel Tip ve Rehabilitasyon Dergisi [Turkish Journal of Physical Medicine and Rehabilitation] 2021;67(4):449-461. 2021.
	No biofeedback provided by AFO
	Rocker-sole shoes

	7
	Daryabor A, Sumiko Y, Naoyuki M, Souji T. Therapeutic effect of gait training with two types of ankle-foot orthoses on the gait of the stroke patients in the recovery phase. Turkiye Fiziksel Tip ve Rehabilitasyon Dergisi [Turkish Journal of Physical Medicine and Rehabilitation] 2022;68(2):175-183. 2022.
	No biofeedback provided by AFO
	AFO with plantarflexion stop (AFO-PS)，AFO with plantarflexion resistance (oil-damper, AFO-OD)

	8
	Dorsch AK, Thomas S, Xu X, Kaiser W, Dobkin BH. SIRRACT: An International Randomized Clinical Trial of Activity Feedback During Inpatient Stroke Rehabilitation Enabled by Wireless Sensing. Neurorehabilitation and neural repair. 2015;29(5):407-15.
	Single group study
Not real-time feedback
	Three times a week, all participants received verbal feedback about walking speed and summary activity graphs from their therapists

	9
	Drużbicki M, Guzik A, Przysada G, Kwolek A, Brzozowska-Magoń A, Sobolewski M. Changes in Gait Symmetry After Training on a Treadmill with Biofeedback in Chronic Stroke Patients: A 6-Month Follow-Up from a Randomized Controlled Trial. Medical science monitor: international medical journal of experimental and clinical research. 2016; 22:4859-68.
	The feedback is not provided by wearable device
	Visual biofeedback provided by Gait Trainer 2 treadmill, with a strength sensor and software for analyzing and editing data in real time

	10
	Drużbicki M, Przysada G, Guzik A, Brzozowska-Magoń A, Kołodziej K, Wolan-Nieroda A, et al. The Efficacy of Gait Training Using a Body Weight Support Treadmill and Visual Biofeedback in Patients with Subacute Stroke: A Randomized Controlled Trial. BioMed Research International. 2018; 2018:1-10.
	The feedback is not provided by wearable device
	Visual biofeedback provided by Gait Trainer 2 treadmill, with a strength sensor and software for analyzing and editing data in real time
Body weight support

	11
	Everaert DG, Stein RB, Abrams GM, Dromerick AW, Francisco GE, Hafner BJ, et al. Effect of a foot-drop stimulator and ankle-foot orthosis on walking performance after stroke: a multicenter randomized controlled trial. Neurorehabilitation and Neural Repair 2013 Sep;27(7):579-591. 2013.
	No biofeedback provided by wearable device
	The WalkAide is a self-contained FES device with built-in tilt sensor and attaches with a cuff to the leg below the knee.

	12
	Ferreira LAB, Cimolin V, Neto HP, Grecco LAC, Lazzari RD, Dumont AJL, et al. Effect of postural insoles on gait pattern in individuals with hemiparesis: a randomized controlled clinical trial. Journal of Bodywork and Movement Therapies 2018 Jul;22(3):792-797. 2018.
	No biofeedback provided by wearable device
	The insole with corrective elements

	13
	Kaźmierczak K, Wareńczak-Pawlicka A, Miedzyblocki M, Lisiński P. Effect of Treadmill Training with Visual Biofeedback on Selected Gait Parameters in Subacute Hemiparetic Stroke Patients. International journal of environmental research and public health. 2022;19(24).
	The feedback is not provided by wearable device
	A Biodex Gait Trainer 3, treadmill with real-time step length visualization

	14
	Khallaf ME, Gabr AM, Fayed EE. Effect of task specific exercises, gait training, and visual biofeedback on equinovarus gait among individuals with stroke: randomized controlled study. Neurology research international. 2014; 2014:693048.
	The feedback is not provided by wearable device
	Visual feedback: An E-med platform, contact time, force underneath hind and forefoot during walking

	15
	Koiler R. Development of a Portable Electromyography Biofeedback Device for Gait Rehabilitation and Associated Neuromechanical Analysis [Ph.D.]. United States -- Delaware: University of Delaware; 2021.
	Healthy participants
	Auditory and haptic biofeedback: mTrigger for gait features collection


	16
	Kottink AIR, Hermens HJ, Nene AV, Tenniglo MJ, Groothuis-Oudshoorn CG, Ijzerman MJ. Therapeutic effect of an implantable peroneal nerve stimulator in subjects with chronic stroke and footdrop: a randomized controlled trial. Physical Therapy 2008 Apr;88(4):437-448. 2008.
	No biofeedback provided by wearable device
	The implantable, 2-channel peroneal nerve stimulator

	17
	Shin J, Chung Y. The effects of treadmill training with visual feedback and rhythmic auditory cue on gait and balance in chronic stroke patients: a randomized controlled trial. NeuroRehabilitation. 2022;51(3):443‐53.
	[bookmark: _Hlk177486999]The feedback is not provided by wearable device
	Visual feedback on actual step length and target step length while walking，rhythmic auditory cues on step cycle initiation，provided by the gait analysis module of the Reoambulator

	18
	Wakida M, Ohata K, Hashiguchi Y, Mori K, Hase K, Yamada S. Immediate Effect on Ground Reaction Forces Induced by Step Training Based on Discrete Skill during Gait in Poststroke Individuals: A Pilot Study. Rehabilitation Research & Practice. 2020:1-8.
	The feedback is not provided by wearable device
	Verbal feedback of the step movement is provided by the therapist
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Supplemental Appendix 3 Methodological quality of the included studies (PEDro scale)
	Study
	Score
	Methodological quality
	PEDro item number

	
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Byl et al. 2015
	4
	fair
	+
	
	
	+
	
	
	
	+
	
	+
	+

	Cha et al. 2018
	8
	good
	+
	+
	+
	+
	
	
	+
	+
	+
	+
	+

	Choi et al. 2019
	6
	good
	+
	+
	+
	+
	
	
	+
	
	
	+
	+

	Intiso et al. 1994
	5
	fair
	+
	
	
	+
	
	
	+
	+
	
	+
	+

	Jonsdottir et al. 2010
	7
	good
	+
	+
	
	+
	
	
	+
	+
	+
	+
	+

	Jung et al. 2015
	7
	good
	+
	+
	+
	+
	
	
	+
	+
	
	+
	+

	Jung et al. 2020
	7
	good
	+
	+
	+
	+
	
	
	+
	+
	
	+
	+

	Ki et al. 2015
	4
	fair
	+
	
	
	+
	
	
	
	+
	
	+
	+

	Kim et al. 2020
	6
	good
	+
	+
	+
	+
	
	
	+
	
	
	+
	+

	Kim et al. 2021
	7
	good
	+
	+
	
	+
	
	
	+
	+
	+
	+
	+

	Lupo et al. 2018
	7
	good
	+
	+
	
	+
	
	
	+
	+
	+
	+
	+

	Owaki et al. 2021
	5
	fair
	+
	
	
	+
	
	
	+
	+
	
	+
	+

	Sungkarat et al. 2011
	7
	good
	+
	+
	+
	+
	
	
	+
	+
	
	+
	+


Studies were classified as having excellent (9–10), good (6–8), fair (4–5) or poor (<4) quality. Scale of item score: +, present. The PEDro scale criteria are (1) eligibility criteria (not use for score); (2) random allocation; (3) concealed allocation; (4) similarity at baseline on key measures; (5) participant blinding; (6) instructor blinding; (7) assessor blinding; (8) more than 85% retention rate of at least one outcome; (9) intention-to-treat analysis; (10) between-group statistical comparison for at least one outcome; and (11) point estimates and measures of variability provided for at least one outcome.


[bookmark: _Hlk61273118]Supplemental Appendix 4 Summary of findings (The quality of evidence according to the GRADE system)
	Numbers of studies
	Risk of bias
	Inconsistency
	Indirectness of evidence
	Imprecision
	Publication bias
	Quality of evidence
	SMD/MD
[95%CI]

	Effects of biofeedback gait training on gait parameter
	

	Gait speed (visual and auditory feedback) (n=7)
	NO
	Moderate
(I2=34%)
	NO
	Serious
	YES
	Low
	0.41 [0.06, 0.77]

	Gait speed (pressure sensor-auditory feedback) (n=5)
	NO
	NO
(I2=0%)
	NO
	Serious
	NO
	Moderate
	0.30 [-0.01, 0.61]

	Effects of biofeedback gait training on balance
	

	BBS (n=3)
	NO
	NO
(I2=0%)
	NO
	Serious
	NO
	Moderate
	0.44 [0.03, 0.85]

	Effects of biofeedback gait training on functional mobility
	
	
	
	
	
	
	

	TUG (n=6)
	NO
	NO
(I2=0%)
	NO
	Serious
	NO
	Moderate
	-0.36 [-0.65, -0.08]

	Effects of biofeedback gait training on ADL
	
	
	
	
	
	
	

	MBI (n=3)
	NO
	NO
(I2=0%)
	NO
	Serious
	NO
	Moderate
	0.21 [-0.25, 0.67]


Inconsistency: The values for I2 over 25% indicate moderate inconsistency.
Imprecision: Wide 95% CI over 1 and small sample size (all studies).
GRADE specifies four categories-high, moderate, low and very low-that are applied to a body of evidence.

