
November 2020

Research in Review
Dear Members, 
 
We are pleased to bring to you the November 2020 issue of Research in Review
highlighting research articles relevant to neurologic physical therapy over the past
months. We hope that you enjoy perusing through the collection of articles we selected for
this edition. In the midst of the ongoing Covid-19 pandemic, our team hopes you are all
doing well and staying safe!

We choose recently published articles that are available through a link on PubMed or
directly through the link on the Research in Review citation. Please note that to avoid
redundancy with other APTA-based research newsletters, typically, we do not include
articles published in Physical Therapy or Journal of Neurologic Physical Therapy. We
welcome any suggestions or comments you may have to help improve the newsletter.

A note and reminder that the APTA-CSM conference has been transitioned to virtual
format, and is scheduled from February 1-28, 2021. For your CSM submissions, please
ensure that you have completed your speaker or presenter agreement(s) for the virtual
meeting.

Additionally, the ANPT Research Committee is hosting an all-day Early Career Scientist
Virtual Workshop February 24, 2021. This full day program is led by leaders in PT
research and national funding agencies. Early-career researchers including graduate
students nearing the completion of their PhD degree, postdoctoral scholars, and junior
faculty who are interested in starting or accelerating a research agenda in the field of
neurologic physical therapy should attend. For details and application information
visit https://neuropt.org/research/research-training/workshop

Sincerely,

Research in Review Co-Chairs

Trisha Kesar, PT, PhD
Associate Professor
Division of Physical Therapy
Department of Rehabilitation Medicine
Emory University School of Medicine

and

Antoinette Domingo, PT, PhD
Associate Professor
Doctor of Physical Therapy Program
School of Exercise and Nutritional Sciences
San Diego State University
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Feature Article(s)

Hogan MK, Hamilton GF, Horner PJ. Neural Stimulation and Molecular Mechanisms of
Plasticity and Regeneration: A Review. Front Cell Neurosci. 2020 Oct 14;14:271.

Motor Control

French MA, Morton SM, Reisman DS. Use of explicit processes during a visually guided
locomotor learning task predicts 24-hour retention after stroke. J Neurophysiol. 2020 Nov
11. doi: 10.1152/jn.00340.2020. Epub ahead of print. PMID: 33174517.

Noamani A, Lemay JF, Musselman KE, Rouhani H. Characterization of standing balance
after incomplete spinal cord injury: Alteration in integration of sensory information in
ambulatory individuals. Gait Posture. 2020 Oct 27;83:152-159.

Richmond SB, Whittier TT, Peterson DS, Fling BW. Advanced characterization of static
postural control dysfunction in persons with multiple sclerosis and associated neural
mechanisms. Gait Posture. 2020 Oct 16;83:114-120.

Pelicioni PHS, Lord SR, Okubo Y, Sturnieks DL, Menant JC. People With Parkinson's
Disease Exhibit Reduced Cognitive and Motor Cortical Activity When Undertaking
Complex Stepping Tasks Requiring Inhibitory Control. Neurorehabil Neural Repair. 2020
Nov 6:1545968320969943.

Liu J, Santucci V, Eicholtz S, Kesar TM. Comparison of the effects of real-time propulsive
force versus limb angle gait biofeedback on gait biomechanics. Gait Posture. 2020 Oct
16;83:107-113.

Jones GD, Jones GL, James DC, Thacker M, Green DA. Identifying consistent
biomechanical parameters across rising-to-walk subtasks to inform rehabilitation in
practice: A systematic literature review. Gait Posture. 2020 Oct 5;83:67-82.

Johnstone A, Grigoras I, Petitet P, Capitão LP, Stagg CJ. A single, clinically relevant dose
of the GABAB agonist baclofen impairs visuomotor learning. J Physiol. 2020 Oct 21.

Manca A, Ventura L, Martinez G, Aiello E, Deriu F. Contralateral Strength Training as
Preparation for Direct Strength Training in a Patient With Unilateral Foot-Drop Because of
Multiple Sclerosis: A Case Report. Phys Ther. 2020 Sep 28;100(10):1816-1824.

Kim JH, Han EY, Kang SY, Im SH. Paretic knee extensor strength, gait velocity, and fat
mass are major determinants of peak aerobic capacity in subacute stroke: observational
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cohort study. Sci Rep. 2020 Aug 18;10(1):13917. doi: 10.1038/s41598-020-70936-9.
PMID: 32811893; PMCID: PMC7434872.

Horin AP, Harrison EC, Rawson KS, Earhart GM. People with Parkinson disease with and
without freezing of gait respond similarly to external and self-generated cues. Gait
Posture. 2020 Sep 6;82:161-166. doi: 10.1016/j.gaitpost.2020.09.005. Epub ahead of
print. PMID: 32932076.

Park W, Kim J, Kim M, Min K. Asymmetric atrophy of the multifidus in persons with
hemiplegic presentation post-stroke. Top Stroke Rehabil. 2020 Nov 21:1-12. doi:
10.1080/10749357.2020.1846932. Epub ahead of print. PMID: 33225876.

Rehabilitation

Awad LN, Lewek MD, Kesar TM, Franz JR, Bowden MG. These legs were made for
propulsion: advancing the diagnosis and treatment of post-stroke propulsion deficits. J
Neuroeng Rehabil. 2020 Oct 21;17(1):139. doi: 10.1186/s12984-020-00747-6. PMID:
33087137; PMCID: PMC7579929.

Fini NA, Bernhardt J, Churilov L, Clark R, Holland AE. Adherence to physical activity and
cardiovascular recommendations during the 2 years after stroke rehabilitation discharge.
Ann Phys Rehabil Med. 2020 Nov 12:S1877-0657(20)30204-9. doi:
10.1016/j.rehab.2020.03.018. Epub ahead of print. PMID: 33189943.

Knutson JS, Makowski NS, Harley MY, Hisel TZ, Gunzler DD, Wilson RD, Chae J. Adding
Contralaterally Controlled Electrical Stimulation of the Triceps to Contralaterally Controlled
Functional Electrical Stimulation of the Finger Extensors Reduces Upper Limb Impairment
and Improves Reachable Workspace but not Dexterity: A Randomized Controlled Trial.
Am J Phys Med Rehabil. 2020 Jun;99(6):514-521.

Crosby LD, Wong JS, Chen JL, Grahn J, Patterson KK. An Initial Investigation of the
Responsiveness of Temporal Gait Asymmetry to Rhythmic Auditory Stimulation and the
Relationship to Rhythm Ability Following Stroke. Front Neurol. 2020 Oct 6;11:517028. doi:
10.3389/fneur.2020.517028. PMID: 33123067; PMCID: PMC7573161.

Walter AA, Van Puymbroeck M, Bosch P, Schmid AA. Complementary and integrative
health interventions in post-stroke rehabilitation: a systematic PRISMA review. Disabil
Rehabil. 2020 Oct 12:1-10. doi: 10.1080/09638288.2020.1830440. Epub ahead of print.
PMID: 33044872.

Avelino PR, Nascimento LR, Menezes KKP, Ada L, Teixeira-Salmela LF. Canes may not
improve spatiotemporal parameters of walking after stroke: a systematic review of cross-
sectional within-group experimental studies. Disabil Rehabil. 2020 Aug 28:1-8. doi:
10.1080/09638288.2020.1808088. Epub ahead of print. PMID: 32857674.

Cao Y, DiPiro ND, Brotherton SS, Krause JS. Assistive devices and future fall-related
injuries among ambulatory adults with spinal cord injury: a prospective cohort study. Spinal
Cord. 2020 Oct 31. doi: 10.1038/s41393-020-00572-7. Epub ahead of print. PMID:
33130822.

Verduzco-Gutierrez M, Romanoski NL, Capizzi AN, Reebye RN, Kotteduwa Jayawarden
S, Ketchum NC, O'Dell M. Spasticity Outpatient Evaluation via Telemedicine: A Practical
Framework. Am J Phys Med Rehabil. 2020 Dec;99(12):1086-1091. doi:
10.1097/PHM.0000000000001594. PMID: 32932356.

Kerr L, Jewell VD, Jensen L. Stretching and Splinting Interventions for Poststroke
Spasticity, Hand Function, and Functional Tasks: A Systematic Review. Am J Occup Ther.
2020 Sep/Oct;74(5):7405205050p1-7405205050p15. doi: 10.5014/ajot.2020.029454.
PMID: 32804623.

Hsiao HY, Gray VL, Borrelli J, Rogers MW. Biomechanical control of paretic lower limb
during imposed weight transfer in individuals post-stroke. J Neuroeng Rehabil. 2020 Oct
27;17(1):140. doi: 10.1186/s12984-020-00768-1. PMID: 33109225; PMCID:
PMC7590464.
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Shankaranarayana AM, Gururaj S, Natarajan M, Balasubramanian CK, Solomon JM. Gait
training interventions for patients with stroke in India: A systematic review. Gait Posture.
2020 Oct 16;83:132-140. doi: 10.1016/j.gaitpost.2020.10.012. Epub ahead of print. PMID:
33137637.

Raethjen J, Raethjen P, Schmalbach B, Wasner G. Dynamic posturography and
posturographic training for Parkinson's disease in a routine clinical setting. Gait Posture.
2020 Sep 20;82:281-286. doi: 10.1016/j.gaitpost.2020.09.013. Epub ahead of print. PMID:
33002838.

Kaur J, Ghosh S, Sahani AK, Sinha JK. Mental Imagery as a Rehabilitative Therapy for
Neuropathic Pain in People With Spinal Cord Injury: A Randomized Controlled Trial.
Neurorehabil Neural Repair. 2020 Nov;34(11):1038-1049. doi:
10.1177/1545968320962498. Epub 2020 Oct 10. PMID: 33040678.

Fulk GD, Boyne P, Hauger M, Ghosh R, Romano S, Thomas J, Slutzky A, Klingman K.
The Impact of Sleep Disorders on Functional Recovery and Participation Following Stroke:
A Systematic Review and Meta-Analysis. Neurorehabil Neural Repair. 2020
Nov;34(11):1050-1061. doi: 10.1177/1545968320962501. PMID: 33153378.

Dai S, Piscicelli C, Clarac E, Baciu M, Hommel M, Pérennou D. Balance, lateropulsion,
and gait disorders in subacute stroke. Neurology. 2020 Nov
11:10.1212/WNL.0000000000011152. doi: 10.1212/WNL.0000000000011152. Epub
ahead of print. PMID: 33177223.

Abit Kocaman A, Aydoğan Arslan S, Uğurlu K, Katırcı Kırmacı Zİ, Keskin ED. Validity and
Reliability of The 3-Meter Backward Walk Test in Individuals with Stroke. J Stroke
Cerebrovasc Dis. 2020 Nov 13;30(1):105462. doi:
10.1016/j.jstrokecerebrovasdis.2020.105462. Epub ahead of print. PMID: 33197801.

Henderson CE, Fahey M, Brazg G, Moore JL, Hornby TG. Predicting discharge walking
function with high-intensity stepping training during inpatient rehabilitation in non-
ambulatory patients post-stroke. Arch Phys Med Rehabil. 2020 Nov 20:S0003-
9993(20)31230-2. doi: 10.1016/j.apmr.2020.10.127. Epub ahead of print. PMID:
33227267.

Fulk GD, Boyne P, Hauger M, Ghosh R, Romano S, Thomas J, Slutzky A, Klingman K.
The Impact of Sleep Disorders on Functional Recovery and Participation Following Stroke:
A Systematic Review and Meta-Analysis. Neurorehabil Neural Repair. 2020
Nov;34(11):1050-1061. doi: 10.1177/1545968320962501. PMID: 33153378.

Morovatdar N, Di Napoli M, Stranges S, Thrift AG, Kapral M, Behrouz R, Farzadfard MT,
Andalibi MSS, Oskooie RR, Sawant A, Mokhber N, Azarpazhooh MR. Regular physical
activity postpones age of occurrence of first-ever stroke and improves long-term
outcomes. Neurol Sci. 2020 Nov 25. doi: 10.1007/s10072-020-04903-7. Epub ahead of
print. PMID: 33241533.

Vestibular Rehabilitation

Meldrum D, Burrows L, Cakrt O, Kerkeni H, Lopez C, Tjernstrom F, Vereeck L, Zur O,
Jahn K. Vestibular rehabilitation in Europe: a survey of clinical and research practice. J
Neurol. 2020 Oct 13:1–12. doi: 10.1007/s00415-020-10228-4. Epub ahead of print. PMID:
33048219; PMCID: PMC7552585.

Mitsutake T, Imura T, Tanaka R. The Effects of Vestibular Rehabilitation on Gait
Performance in Patients with Stroke: A Systematic Review of Randomized Controlled
Trials. J Stroke Cerebrovasc Dis. 2020 Nov;29(11):105214. doi:
10.1016/j.jstrokecerebrovasdis.2020.105214. Epub 2020 Aug 8. PMID: 33066892. 

van Vugt VA, Bosmans JE, Finch AP, van der Wouden JC, van der Horst HE, Maarsingh
OR. Cost-effectiveness of internet-based vestibular rehabilitation with and without
physiotherapy support for adults aged 50 and older with a chronic vestibular syndrome in
general practice. BMJ Open. 2020 Oct 15;10(10):e035583. doi: 10.1136/bmjopen-2019-
035583. PMID: 33060078; PMCID: PMC7566722.

van Vugt VA, Heymans MW, van der Wouden JC, van der Horst HE, Maarsingh OR.
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Treatment success of internet-based vestibular rehabilitation in general practice:
development and internal validation of a prediction model. BMJ Open. 2020 Oct
16;10(10):e038649. doi: 10.1136/bmjopen-2020-038649. PMID: 33067287; PMCID:
PMC7569931.

Clinical Neurophysiology

Ghosn NJ, Palmer JA, Borich MR, Ting LH, Payne AM. Cortical Beta Oscillatory Activity
Evoked during Reactive Balance Recovery Scales with Perturbation Difficulty and
Individual Balance Ability. Brain Sci. 2020 Nov 16;10(11):E860. doi:
10.3390/brainsci10110860. PMID: 33207570.

Nedergård H, Schelin L, Frykberg GE, Häger CK. Inclination angles of the ankle and head
relative to the centre of mass identify gait deviations post-stroke. Gait Posture. 2020 Aug
29;82:181-188. doi: 10.1016/j.gaitpost.2020.08.115. Epub ahead of print. PMID:
32937270.

Madhavan S, Cleland BT, Sivaramakrishnan A, Freels S, Lim H, Testai FD, Corcos DM.
Cortical priming strategies for gait training after stroke: a controlled, stratified trial.  J
Neuroeng Rehabil. 2020 Aug 17;17(1):111. doi: 10.1186/s12984-020-00744-9. PMID:
32799922; PMCID: PMC7429759.

Kim WS, Kwon BS, Seo HG, Park J, Paik NJ. Low-Frequency Repetitive Transcranial
Magnetic Stimulation Over Contralesional Motor Cortex for Motor Recovery in Subacute
Ischemic Stroke: A Randomized Sham-Controlled Trial. Neurorehabil Neural Repair. 2020
Sep;34(9):856-867. doi: 10.1177/1545968320948610. Epub 2020 Aug 18. PMID:
32807013.

Meyer C, Hofstoetter US, Hubli M, Hassani RH, Rinaldo C, Curt A, Bolliger M. Immediate
Effects of Transcutaneous Spinal Cord Stimulation on Motor Function in Chronic,
Sensorimotor Incomplete Spinal Cord Injury. J Clin Med. 2020 Nov 2;9(11):E3541. doi:
10.3390/jcm9113541. PMID: 33147884.

Bhattacharyya S, Dinda A, Vishnubhatla S, Anwar MF, Jain S. A combinatorial approach
to modulate microenvironment toward regeneration and repair after spinal cord injury in
rats. Neurosci Lett. 2020 Nov 13:135500. doi: 10.1016/j.neulet.2020.135500. Epub ahead
of print. PMID: 33197520.

Dugan EA, Schachner B, Jergova S, Sagen J. Intensive locomotor training provides
sustained alleviation of chronic spinal cord injury associated neuropathic pain: A 2-year
preclinical study. J Neurotrauma. 2020 Nov 20. doi: 10.1089/neu.2020.7378. Epub ahead
of print. PMID: 33218293.

Liao LY, Xie YJ, Chen Y, Gao Q. Cerebellar Theta-Burst Stimulation Combined With
Physiotherapy in Subacute and Chronic Stroke Patients: A Pilot Randomized Controlled
Trial. Neurorehabil Neural Repair. 2020 Nov 9:1545968320971735. doi:
10.1177/1545968320971735. Epub ahead of print. PMID: 33166213.

McHugh LV, Miller AA, Leech KA, Salorio C, Martin RH.  Feasibility and utility of
transcutaneous spinal cord stimulation combined with walking-based therapy for people
with motor incomplete spinal cord injury. Spinal Cord Ser Cases. 2020 Nov 25;6(1):104.
doi: 10.1038/s41394-020-00359-1. PMID: 33239606.

Krishnamurthy LC, Champion GN, McGregor KM, Krishnamurthy V, Turabi A, Roberts SR,
Nocera JR, Borich MR, Rodriguez AD, Belagaje SR, Harrington RM, Harris-Love ML,
Harnish SM, Drucker JH, Benjamin M, Meadows ML, Seeds L, Zlatar ZZ, Sudhyadhom A,
Butler AJ, Garcia A, Patten C, Trinastic J, Kautz SA, Gregory C, Crosson BA. The effect of
time since stroke, gender, age, and lesion size on thalamus volume in chronic stroke: a
pilot study. Sci Rep. 2020 Nov 24;10(1):20488. doi: 10.1038/s41598-020-76382-x. PMID:
33235210.

Darmawan I, Bakker C, Brockman TA, Patten CA, Eder M. The Role of Social Media in
Enhancing Clinical Trial Recruitment: Scoping Review. J Med Internet Res. 2020 Oct
26;22(10):e22810. doi: 10.2196/22810. PMID: 33104015; PMCID: PMC7652693.
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Technologies

Saldana D, Neureither M, Schmiesing A, Jahng E, Kysh L, Roll SC, Liew SL. Applications
of Head-Mounted Displays for Virtual Reality in Adult Physical Rehabilitation: A Scoping
Review. Am J Occup Ther. 2020 Sep/Oct;74(5):7405205060p1-7405205060p15. doi:
10.5014/ajot.2020.041442. PMID: 32804624; PMCID: PMC7430729.

Cooley CZ, McDaniel PC, Stockmann JP, Srinivas SA, Cauley SF, Śliwiak M, Sappo CR,
Vaughn CF, Guerin B, Rosen MS, Lev MH, Wald LL. A portable scanner for magnetic
resonance imaging of the brain. Nat Biomed Eng. 2020 Nov 23. doi: 10.1038/s41551-020-
00641-5. Epub ahead of print. PMID: 33230306.

Saxe A, Nelli S, Summerfield C. If deep learning is the answer, what is the question? Nat
Rev Neurosci. 2020 Nov 16. doi: 10.1038/s41583-020-00395-8. Epub ahead of print.
PMID: 33199854.

Barth J, Klaesner JW, Lang CE. Relationships between accelerometry and general
compensatory movements of the upper limb after stroke. J Neuroeng Rehabil. 2020 Oct
20;17(1):138.

Hutchinson K, Sloutsky R, Collimore A, Adams B, Harris B, Ellis TD, Awad LN. A Music-
Based Digital Therapeutic: Proof-of-Concept Automation of a Progressive and
Individualized Rhythm-Based Walking Training Program After Stroke. Neurorehabil Neural
Repair. 2020 Nov;34(11):986-996.

Saywell NL, Vandal AC, Mudge S, Hale L, Brown P, Feigin V, Hanger C, Taylor D.
Telerehabilitation After Stroke Using Readily Available Technology: A Randomized
Controlled Trial. Neurorehabil Neural Repair. 2020 Nov 16:1545968320971765.

Asselin P, Cirnigliaro CM, Kornfeld S, Knezevic S, Lackow R, Elliott M, Bauman WA,
Spungen AM. The Effect of Exoskeletal-Assisted Walking on Soft Tissue Body
Composition in Persons with Spinal Cord Injury. Arch Phys Med Rehabil. 2020 Nov
7:S0003-9993(20)31222-3.

Lemay JF, Noamani A, Unger J, Houston DJ, Rouhani H, Musselmann KE. Using
wearable sensors to characterize gait after spinal cord injury: evaluation of test-retest
reliability and construct validity. Spinal Cord. 2020 Oct 6.

Lamers EP, Soltys JC, Scherpereel KL, Yang AJ, Zelik KE. Low-profile elastic exosuit
reduces back muscle fatigue. Sci Rep. 2020 Sep 29;10(1):15958.

Önal B, Karaca G, Sertel M. Immediate Effects of Plantar Vibration on Fall Risk and
Postural Stability in Stroke Patients: A Randomized Controlled Trial. J Stroke Cerebrovasc
Dis. 2020 Sep 26;29(12):105324.

Pignolo L, Basta G, Carozzo S, Bilotta M, Todaro MR, Serra S, Ciancarelli I, Tonin P,
Cerasa A. A body-weight-supported visual feedback system for gait recovering in stroke
patients: A randomized controlled study. Gait Posture. 2020 Sep 29;82:287-293.

Liang V, Henderson G, Wu J. Neuromuscular response to a single session of whole-body
vibration in children with cerebral palsy: A pilot study. Clin Biomech (Bristol, Avon). 2020
Sep 5;80:105170.

Scrutinio D, Ricciardi C, Donisi L, Losavio E, Battista P, Guida P, Cesarelli M, Pagano G,
D'Addio G. Machine learning to predict mortality after rehabilitation among patients with
severe stroke. Sci Rep. 2020 Nov 18;10(1):20127. doi: 10.1038/s41598-020-77243-3.
PMID: 33208913; PMCID: PMC7674405.

Lacorte E, Bellomo G, Nuovo S, Corbo M, Vanacore N, Piscopo P. The Use of New
Mobile and Gaming Technologies for the Assessment and Rehabilitation of People with
Ataxia: a Systematic Review and Meta-analysis. Cerebellum. 2020 Nov 14. doi:
10.1007/s12311-020-01210-x. Epub ahead of print. PMID: 33190189.

The Research in Review Editorial Team
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University of Minnesota
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Idaho State University HSC

Elisa Gonzalez-Rothi, DPT, PhD
University of Florida

Trisha Kesar PT, PhD
Emory University (Co-Chair)

The Research in Review was designed using Medline filters to extract high impact research articles
related to the field of neuroscience and physical therapy, which includes areas of motor control,
rehabilitation, clinical neurophysiology, and technology. Emphasis is placed heavily on articles published
within the last eight weeks, that cover issues related to spinal cord injury, stroke, balance and falls, brain
injury, degenerative diseases, and vestibular rehabilitation. The list contains the full citation and a link to
the abstract or full text article. The Research in Review is published once every 2 months and will arrive
in your email box in a format that is easily viewable by both HTML and text-based readers. Articles with
no volume, issue or page numbers indicate that the article has not been published in paper form yet, but
may be available in electronic form through the publisher. We welcome requests for article postings at the
first and third Mondays of each month. Those interested in assisting with this endeavor are welcome to
contact Trisha Kesar, PT, PhD. 
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