a

Review Articles / Una1uWunIvIN1S

U

DOI:

nsuszenalidayataundulunsiunainuauisadmiugUienieszuudseam

o

§viand d5e350270WY, griae) eunaIe)

391NN PaULANATIAAITUNNE UM INENFEVBULAY

Application of Feedback in Rehabilitation Practice for Patients with
Neurological Conditions

Nithiatthawanon T, Amatachaya S

School of Physical Therapy, Faculty of Associated Medlical Sciences, Khon Kaen University

unin
tnnenmsramdugionumddylunstamuas it
mmanINsavesyARANgsn 4 lastamnzgiieidanuunnsos
yansiadenln W fthemsssuuUsEavIngsng  uazggeeny
Wus SefuuumndunsWanndszannmesmstusiaa
annsadadimudnuasdiniu Tnsamslullagduiissosinm
mstunaanssevesitisluanasethen  laglusheszne
wuinanasiniade 98 Yu Tull a.a 2013 wdeifies 36 Fu Tud
A.A. 2016 dlussinalng srognanINsuANLAINTn
fthwanaandafios 7.96-12.68 Ju wirthu Tud a.a. 201207
fneauideyadndwisedeyaleundu (afferent informa-
tion or feedback) dmnudidgysiansiamn USuuse uazduasy
UstavBnmwasmsiadeulmn® iilesanngiaemaestuudseam
dulng wWu dthelsavaendenauss flreuinduludunds vide

v

Hremiiudu saufiageergdnunnsesanuansalunisiug
Foyav1nnglusnnig (intrinsic feedback) saufanmaNTn
TumsUszanana (integrative function) fidssanssnusiery
annsalumsmuaumsideulmuefilng® Sufiieenasoms
FoyaianAuainaieuen (extemal information) ifledaasy
Aruanasosnnadouln  lnedeyaiiisadesiuidestild
nszawegluiisng 9 gFeudaldnunudeyaiitadaslim
ﬁﬂﬁiﬂumiﬁu%’ayja 79 neurology, feedback, stroke, spinal cord
injury Way Parkinson’s disease Ineneneudndenunaudiil
AMANE W TULuUNMsANY UL randomized controlled
trial WioN15ANWILUU quasi-experimental design fiviuasiowas
fnmsiTeuifigunansfinuneulazniainmeass lagfaden
Uit . 2000 Wuduan WesjeTliiewild
nsukazaIsaUsEgnAteyaiistesiumsiadoulmlvltly

HUaenguend 4 leegramuean

Hemvesdeyaindimsedoyaloundu (afferent infor-
mation or feedback)

Toyathidwiedeyatioundu vnefls doyaiidniusiums
wndeulmnaiisafiazviounduludanaiiintuneu sewins ve
wdmandeulmiaiedu welimsuiimaedeulmilifndude

(5,6

fimsazlu®? wu Jeyanelusranmeiviliuanansiusumia

VAU A P50V LU N DU SENINaUsardansiAaeulm 5o

v

doyaainmieuen Wy Auuzinisiadeulmaininnmenin-

o w ]

Udn Anugevesssdiuszgiiyaravzsesinadiy Wusu®”

unasvesdayalaundu (sources of feedback)

v

Jayatlounduaunsainein 2 unaslug q e

U
v

dayataunduanaiglusnenie
doyateunduvtedeyathiinanmelusiene (unwidinge
81919/ intrinsic feedback, internal feedback %38 afferent
input) Hudeyairiuninadoulmiiiedunigluyarann
szuumsiuanuidnaglusienie 3 ssuuiiddny fe stuu
Uszamdudany (somatosensory system) S¥UUNTTHBATY
(visual system) uazszuunaayas (vestibular system)® log
Unfnyudazitemdoyatlounduanszuune 4 waniliileniuau
videUFuidsunaindeulmluynaseiululuudagdiseny
Wy insdnlddeyaannisueaiiudundn Tuvagiglvajsinld
Joyavnsyuulsvamdudaniedundn drussuunaiyaisoz
hasnniudeyaealiansoliteyannssuudu 4 ¥egned
Usyavsaw wu WeBuluiifin vieuuiiuliae wu Wede vio
wiilnly udu® Tnedeyaiifinduainits 3 undsd aglésy
nyaslUgsuinm sensory cortex vasaNadlng Lazausdlon
(cerebellum) 1iloUszanana Insvnnudeiinnain aussosas

dedleyeyaului thalamus wag primary motor cortex Lo A1

Correspondence to: Sugalya Amatachaya, Ph.D.; School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University,

Khon Kaen 40002, Thailand; E-mail: samata@kku.ac.th

J Thai Rehabil Med 2017; 27(3)



Ny wazdiudsuguuvumsiedeulwalvalliivenzausin
2 uiludfifimnuunniomemaiadouln wu flhemsszuy
Uszam fgeeny viegtheiuvinu sindianuunniesvsogayde
Anuasalunsiuiteyanelusnane  laganizdoyann
sruvlszamdudanie dulseneuluimedeyannimis nau
\ifo wawdosiasng 4 AIHANTENUADANAINITOLUNITAIUANNIT
wdeulm ey flheSsonasosmstoyatiounduifinduan

MeuanisduasuUsyansamvasnisimaeulmlingau® o 710

v

dayataunduanaiguen

Sﬁagaﬂauﬂé’umﬂmauaﬂ (extrinsic feedback or external
feedback) wnefs deyaieafumsindeulmildsuiiuiuen
mMeueniiiaidSuvionaunuanuunnseainaelusnene W
AMMAINNsTan Awatensedeulm Auuzdnienisiinis
wasulmlnedevesinnienmiiin Lﬁ@iﬁ@ﬂﬂﬂlﬁmmmm
uwaneesEIdnvaznsedeulmeInuearMTAdeUlmn

ignees VibigUengusing q anunsauiuilasunisiedaulmli

g™ wu gihelsevaenitonawed™ guiewisiudu’ g
wivnu'? viseftisuiaiuludumda™ (msed 1) vieiideya

Yeunduenadudeyasinnisusaiiu (visual feedback) i nm
Tunszan nszuUUsEAWEUNANTY (somatosensory feedback)
W MdudaLazinsadeulmaniievesinnienminta ie
msliedesduaziiiou (whole body vibrator) g™ uenanni
thgtudeiinsliddimaededlmainnisuen (external cues)
wWelineusuasunisindeulmnudidesns nande wn
Fsnsufuasusudsifendestiuna Wy arwilunstiom
waveudlunsiy  enldmstihiideatune (temporal
cues) 19U (3asRlaE (metronome) viaidsnas (g ®
uimnAeINsUiuUTEuUsIiResiussogmanan masld

1% -

Joyainetesiuseezna (spatial cues) 1wu n1siawUdlivy
&

WuiefimuaszgeAIINgay Yo NANIATYRITEEEAT
Judu®? Tegluunanuilinnumnevesdayanisdoundu
(external feedback) vsnefia Yeyaleundunduiusiuna n3e
sUkvuvBINsimdeulvewUIeANTY didadtinanaieuen
(external cue) vianefis Tayanduiusivanuaenisiadoulmi
foen1siinT waldduiusiuguuuuveanisindeulnisiane
Sa &£ a = v 1% Y

MAnTUA3 Inenns1en 2 lasiusassinnvesdeyaleunduly

fnwaugdu o NinanddunuITeneiun

anwnuzvastayalounduainaieuen

- doyaiiriunadns (knowledge of result vde KR) iutioya
Jeunduifeniunadndveamsiadoulm® wu wanisiedeln
(gnsliign) YsmnamsashwininnvnsgihegniuBuanides
mdalunisii idedruaudaiaunnaigtasinmdule Wusy

- Gﬁa;&aL?‘imﬁ'uqmmwmimﬁaulm (knowledge of perfor-

4 & v a v o = vy,
mance i3 KP) (udeyaifedfivdnuaznisiadeulmigiae

-83-

" wudnmeamidneduieanuurnsauligiensu ey
wwmnsUTuInsedeulm  denesuienieuiunmsgnm
o N & v
wnaeulmndile 1Wuiy
sty Jeyaleunduwuu KP agiswazideadeud1auinih
Wigheanunsadilaasihnulsenniniiesnngiiesesrnuay
i ' | va v =
suuuunsiedeulmvessamenn 9 dw Wilndldeaiuwuui

22 Tygnuenl KR veniilgsdendUaevildiieuiuen

foaNg
Whvanefifesnis dafu deyatlounduuuu KR Fadnlaldine us
lLifiseaziBenismsfiasasyih - eenamsnzaniugiiediena
aunsoreuinsndsliansaiui wiemuaunsiadoulmild
asrUsEnaUvesTIMevagaundeniulantn  lummssiudnu
nsliteyatoundunuy KP wsnzdmsugledifimnuananse
Aoudaguiieliigasuiudgesuuuunisedeulmlnisety
Tnomsfnwndiusnnuin kP Saeliiiaeianvineenianis

waeulmlafniinislideyauuu KR

Yunamslidayatoundu (timing of external feed-
back provision)

Fnailiteyatleunduiianudfydenisiamninye
namsiedeulmveithe Safinwienalideyatiounduniou
szring viendamsiedeulmnAld Tnefisnenuinsliteyateu
nduszmrinensiadeulin (concurrent feedback) el
Wasuwasnnuanansasiufinevdansiln (immediate effect)
Tusngiimilitoyatoundunievdonsiinadadu  (terminal
feedback) HelsifinenAsuniasmuaNsnnendsaInms
fin 20493105 Tnemslideyatiounduszminensiintasliae
neszuuUszamiauinuenansiadeulmldfnianisli
Joyadaundunendinnsin”

ﬂmuf‘i%aamﬂﬁ%’agaﬂaunﬁu (frequency of external
feedback provision)

anudvesnslideyatounduiufuauanusavesiiag
wazAUEINVRIRaNTIN Inenstideyadeundules 9 wWu
aaoanadiln  Tuvagiinfanssuiidoutrsie  vielugtaedil
ANUANNTNGIRLAAUTEAVBNINUBINTEUIUNTFEUT  vIFeNs

2) @8

Wawwinwevestheas™ dulu lunsaiguilnislideyadeundu

Wuuneesaluseninanisin wu Sewaz 80, 50 %38 20 Y0NS

wwaaulm®

) UANNENNTIVRIEUIBLAY AN INYDININTTH
wu enaliteyadounduianizvieiigiieivia uddes 9 an
$nundilunslideyatiounduas Taemsfinuiidusmui
nshiteyatdeunduiiiesdoray 50 Prglvmanadinsinuinue
mensindeulmaniinslideyasemiuifesas 100 Tu
mansaiud mndumsiedevlmiideudsen vieduaed
ArwannsnAeuine fiinasaglifeyatioundurouiises
wietoafulailyifinelinsindoulmuawe (compensatory stra-

tegy) Tt@1vdmAROMINALIAIIAINIAITE BRIV

LYmIanTHUYaIT 2560; 27(3)



Table 1. Summarize of external feedback used in previous studies
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(i LA AR Suty — Exarmaleedbasumsa Ol "
’ - Objectives N — group Results
years .. e Stage Baseline design  Type Timing Frequency programs frequency
9 ability KR KP Concurrent Terminal High Low of programs
to test if individuals
Schliess e 4 v treadmill 30 min/
i WISCI Il Kkinematics durir? Quasi- walking session,  Improvement of gait
iSCI chronic 9 experi training 1 time/ week kinematics

etal, 213 feedback and more . . -

2014 TR el ment without 3times  (A=1-20%)
IporantyimaIa - visual feedback (to indicate gait kinematics) feedback (3 week)
an improvement
after therapy
to test whether
augmented v v v treadmill

Yen U tEEITER Cross- walking

) ) feedback could o 30 min Improvement of step length

etal, iSCI  chronic FIML-5 h fereff over training 1 ; <002

2014 enhance aftereffects 4. ™ The 2 different cue modalities on treadmill yithout (1 session)  (p<0.02)
following short term consisted of augmented proprioceptive feedback

locomotor training in
patients with iSCI

feedback (resistance) and augmented visual
feedback (visual feedback)

* Abbreviations: RCT: randomized controlled trial; CVD: cerebrovascular disease; PD: Parkinson’s disease; iSCI: incomplete spinal cord injury; KR: knowledge of result;
KP: knowledge of performance; CoP: center of pressure; H&Y stage: Hoehn and Yahr scale; WISCI II: Walking Index for Spinal Cord Injury II; FIML: Functional Inde-
pendence Measure Locomotor; TUG: Timed up and go test; BBS: Berg balance scale; DGI: the Dynamic Gait Index; 10 MWT: 10-meter walk test; FTSST: Five times

sit-to-stand; BMWT: 6-minute walk test; s: second; m: meters; min; minutes.

Table 2. characteristics and application of external feedback

Characteristics of
external feedback

Descriptions and application

Knowledge of result (KR)

Knowledge of performance (KP)

1. Type of external

Descriptions Application Descriptions Application
information about the Low information about High
outcome of performing a performance* the movement performance*

feedback
skill or about achieving
the goal of the
performance

characteristics that
led to performance
outcome

Concurrent feedback

Terminal feedback

o Descriptions Application Descriptions Application
2. Timing of external - - - - -
feedback provision information presented Low information High
during the movement performance* presented after performance*
completion of each
trial
High Low
3. I;reggenﬁy of external Descriptions Application Descriptions Application
eedback provision 100 % of the training Low <100% of the High
period performance* training period performance*

* Patient's characteristics can be classified using a movement time. Patients who could complete the task with a short movement time (< 15 second) would have a higher

level of performance. In contrast, patients who could complete the task with a longer movement time (> 15 second) would have a lower level of performance (movement

task is goal-directed arm or leg movement)24
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Figure 1. Mechanisms of feedback provision on motor learning or skill
acquisition based on the neurophysiology of motor control concepts
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