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| Abstract |

PURPOSE: The definition and scope of biofeedback are
broad and lack a clear framework. Therefore, efforts are
needed to clearly understand the exact range and definition of
biofeedback based on the research and development
conducted to date. Thus, the purpose of this study was to arrive
at the definition and scope of biofeedback through a literature
review and analysis of its application methods.

METHODS: This study is a systematic literature review
conducted to understand the various types and effects of
biofeedback. International databases such as Google Scholar
and PubMed were used. Domestic databases utilized for
keyword searches included the Research Information Sharing

Service (RISS) and the National Digital Science Library
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(NDSL). Quality assessment of the selected studies in the
selection process was done using the Cochrane risk of bias,
and the research was analyzed according to the population,
intervention, control, and outcomes (PICO) format.
RESULTS: Studies conducted between 2019 and 2021
were selected, with 4 papers falling under physiological
classifications and 7 under biomechanical classifications.
The quality assessment results showed that random sequence
generation, allocation concealment, performance bias, and
reporting bias were unclear. Detection bias was moderate, and
attrition bias and other biases were low. Out of the 11 papers,
9 dealt with physical function outcomes, 5 with daily life
activities, and 3 with mental functions.

CONCLUSION: Physiological biofeedback tended to
influence psychological factors more than physical functions,
while biomechanical biofeedback tended to have a positive

impact on physical functions.
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Zul(Surface Electromyography(sSEMG) Biofeedback)’, ‘=
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Fig. 1. Flow diagram for the study selection process.



112 | J Korean Soc Phys Med Vol. 18, No. 4

Outcome) FAlo]| w2 thAdA}e] JH, AELE, R,
B U A0 $02 Fusislc 498 @
-+ Microsoft Excel(Office 365, Microsoft Corporation,
USA)ol| dlolg Ale theal, =4 HolHE A%

“IE =
sk 2459

=

g e B Hpole EJEH“ 7171
2 o] Z3tE & 113

E45t9tt A= E 20239 ¢ 202292

Table 1. General characteristics of the subjects

Q1a1, 2021 33H(27.2%), 2020 43 (36.3%), 20194
4(363%)°1 3t A2k vtol e mEulS g =
& 40| 9laL, YA 3] wiol e mEES T E%E—
7Ho|Qlth AEska] Qg I 22 2 HiE 335o0|
AN, AIFAH R HH FHEE RS A 23
(18.1%), 2745 AL AT 1H(9%), A5 ALE
3t AL 1H(9%), B l%fz A 1H(9%)01 3T
A Qa8 7, S22, A 240] 0]9la
}%fz A 47(363%),
F&HE AR A 1HO%), W AAME o8- A+
2%(18.1%), 3D motion AFE-EF AL 13H(9%)0] Ak
Hiole wj=wof 3t & A o] whE BREe A4S
AR A 9HEBL8%), FE AR oot 24

59 o
o =2

ARHORL T SRE

No. Authors Type of biofeedback Participants Intervention Group(IG) Comparator Group(CG)
1 gz%%'; SEMG n = Age(years) 47'7620 s EMG + PEMT PFMT
2 Iggg?f Ul:g;/([)gnd n = Age(years) 253 18 o) Ultrasound EMG
3 (];(I)T;l) VR : HRV n = Age(years) 3 32_1;299. 4 VR-HRV BF Standard-HRV BF
4 R(()zclg;tlr;) h VR : Breath n = Age(years) ” 94;5t 54 Mobile VR headset -
5 (Zzlz)a;)g) FP n = Age(years) 67, 242 46 FP balance training Conventtri;)il;ei\rllgbalance
6 gg;l) FP n = Age(years) 60. 331 14 FP sit to stand Classic sit to stand
7 ]éag;f)r FP n = Age(years) 6 42(11(5). 3 FP Q-setting exercise Regular physiotherapy
8 ( 21;)6169) PB n = Age(years) 2;11/22/221.5 PB 2 group (MT / stretching)

C(;E)dle;;a IMU n = Age(years) 27 212 38 IMU Non-IMU

10 B(Z(())?;C)k MU n = Agelyears) 5.1681: 6 oy MU Non-IMU
11 D(I;(l)(zfgjs 3D motion n = Age(years) | 5.197/i30. 9 3D motion + NMT Non-NMT

*SEMG = surface Electromyography, VR = Virtual Reality, HRV = Heart Rate Variability, BF = Biofeedback, FP = Force Platform,

BT = Balance Training, PB = Pressure Biofeedback, MT = Manual Therapy, IMU =

Training

Inertial Measurement Unit, NMT = Neuromuscular



EdXiE HIOIQMEMO Ho| 5 Hefe &Y MHX 2IE | 113

(18.1%), &7 A3 A 1H(9%)oI it A1ZHS
ARESE A 98 5 ] AEE o|(Display) S ARESE A
63(66.6%), 714& A (Virtual realilty)S ARE-3F 12 2
H(22.2%), A2 4=X](Visual indicator)S o]-8-3F L
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Table 2. Effects of biofeedback on physical activity

H(@5.5%)0] W52 FrhEo] vEY §d SR
H7HE AL, HE N EY S WeoE gubE At
gHo= H] A Weo® Bl BaL vE
< 9H©1.8%)2] A7F =22 FrhE o] Hal |
%‘“/‘:.8 SZHE ek 1 9] 7]E vEREE 11
H(100%) W= vlEY A WH5o= BrhE 7g
HEY g w2og Byt
3. GAT0IN ABE Episol K2 £5
ANE e

ARE F 1139 =& F AA7]S
=2 9H(81.8%), YA EE-F(ADL : Activities of
Daily Living) 275 Th2 =82 57(454%), A4l 7%

& TE =82 3T A7) F4use

No. Outcome

Result

Accuracy about
Mendelsohn maneuver

Comparing between the groups, IG showed a significant difference in comparison to the CG.

Both the IG and the CG showed significant increases in HRV.

3 HRV
When comparing between the groups, IG showed a significant difference in comparison to the CG.
5 BBS Both the IG and the CG showed significant increases in BBS & TUG.
TUG When comparing between the groups, IG showed a significant difference in comparison to the CG.
BBS - . .
TUG Both the IG and the CG showed significant increases in BBS, TUG, COP.
6 1OMWT Both the IG and the CG showed significant decreases in 10MWT.
COP When comparing between the groups, IG showed a significant difference in comparison to the CG.
Knee AROM
7 e There was no significant difference.
Knee PROM
g Craniovertebral ) Both the IG and the CG showed significant increases in CVA.
raniovertebral angle .
¢ When comparing between the groups, IG showed a significant difference in comparison to the CG.
Tout " - Lo
9 The IG exhibited a significant reduction in Tout & Treact.
Treact

10 Lumbosacral flexion angle As the task progressed, the IG exhibited a smaller lumbosacral flexion angle compared to the CG

Peak knee abduction

11 The 1G showed significant decreases in Peak knee abduction moment.

moment

*EMG = Electromyography, VR = Virtual Reality, HRV = Heart Rate Variability, BF = Biofeedback, FP = Force Platform, BT
= Balance Training, PB = Pressure Biofeedback, MT = Manual Therapy, IMU = Inertial Measurement Unit, NMT = Neuromuscular

Training

*Tout : which represents the time the user’s trunk and head are outside the defined boundaries, normalized with respect to the

total time needed by each subject to perform the tasks

*Treact: represents the time needed by the subjects to return to the correct posture after receiving the feedback.
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2= AEF Holk Ho]E|(HRV : Heart rate variability
data), W< 7] A E=(Accuracy about Mendelsohn
maneuver), W1 & ZAKBBS : Berg balance scale),
UM A A7) AANTime up and go test), 4HFAH
(COP : center of pressure), 101]E] 23§ ZAK10 meter
walk test), 75 $J(ROM : Range of motion), & 7]} 2|3
ZH(CVA : Craniovertebral angle) 5-©] ¢l %l1th(Table 2).

WHAYYE Foust aATo) H4ES nE
ICIQ-UI SF(International consultation on incontinence
questionnaire-short form), H}dl Z]<=~(BI : Barthel index),
71524 R8P x]4x(FAC : Functional Ambulation category),
&= 49 A H7KSS-QQL : Stroke-specific quality

of life), +5 €A FETdY A3t 2 =(KOOS :
Knee injury and osteoarthritis outcome score), & /\]-§]
2T (KSS : Knee society score), 32| ZE= F5 ZOPOH PAE
(HDI : Henry Ford headache disability inventory), % % 3F
H7WHIT-6 : Headache impact test 6) 5©] AITHTable 3).
A 7| Fdmizami AbEA] ol HT(STALS :
AR (CIQ :

Cognitive interference questionnaire), THSATE] 2%
(SMS : State mindfulness scale), Q12| AEH A H: 10
FFE(PSS-10 : Perceived stress scale), ZH3}A Hol-¢
Z T (CBI : Copenhagen burnout inventory) 5°] %1$it}.
HR o2 B3 ofd@ 1 AL (VAS : Visual analogue

State trait anxiety inventory), 21X 3|

Table 3. Effects of biofeedback on activities of daily living

No. Outcome Result
Both the IG and the CG showed significant decreases in ICIQ-UI SF.
1 ICIQ-UI SF o .
There was no significant difference between the groups.
5 BI Both the IG and the CG showed significant increases in FAC & BI

FAC When comparing between the groups, IG showed a significant difference in comparison to the CG.
Both the IG and the CG showed significant decreases in SS-QOL.

-QOL
6 $5-Q0 When comparing between the groups, IG showed a significant difference in comparison to the CG.
K
7 KOSOSS There was no significant difference.

HDI When comparing between the groups, IG showed a significant difference in comparison to the CG. (2 weeks
HIT-6 after the intervention)

*ICIQ-UI SF = International consultation on incontinence questionnaire-short form, BI = Barthel index, FAC = Functional Ambulation
category, SS-QQL = Stroke-specific quality of life, KOOS = Knee injury and osteoarthritis outcome score, KSS = Knee society
score, HDI = Henry Ford headache disability inventory, HIT-6 = Headache impact test 6

8

Table 4. Effects of biofeedback on mental function

No Outcome Result
STAI-S Both the IG and CG exhibited reductions in mind wandering as measured by CIQ.

3 CIQ However, when comparing the two groups, the IG demonstrated a significantly higher focus on the
SMS present moment, as indicated by the SMS scores, compared to the CG.

Relaxation-related

4 self-efficacy ~ Following the intervention, there was a decrease in PSS-10 and CBI scores, while Relaxation-related
PSS-10 self-efficacy saw an increase.
CBI
g Attention The intervention group showed more effective improvements in attention compared to the control group.
Stress: There was no significant difference in stress.

* STAI-S = State trait anxiety inventory, CIQ = Cognitive interference questionnaire, SMS = State mindfulness scale, PSS-10
= Perceived stress scale, CBI = Copenhagen burnout inventory
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