J Korean Soc Phys Med, 2021; 16(4): 125-137
https://doi.org/10.13066/kspm.2021.16.4.125

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

2412
NEFIREIL
st

Effect of Sensory Feedback Type on Correct Sitting Posture Learning on Healthy Adults

Ho—dJin Shin - Sung—Hyeon Kim' - Hwi—Young Cho'

Department of Physical Therapy, Gachon University

Received: September 21, 2021 / Revised: September 30, 2021 / Accepted: October 18, 2021

(©2021 J Korean Soc Phys Med

| Abstract |

PURPOSE: The growing number of people exposed to a
static sitting posture has resulted in an increase in people with
a poor posture out of the optimally aligned posture because of
the low awareness of a correct sitting posture. Learning the
correct sitting posture by applying sensory feedback is
essential because a poor posture has negative consequences
for the spine. Therefore, this study examined the effects of the
sensory feedback types on learning correct sitting posture.

METHODS: Thirty-six healthy adult males were assigned
to a visual feedback group, a tactile feedback group, and a
visuotactile feedback group to learn the correct sitting posture

by applying sensory feedback. The spine angle, muscle
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activity, and muscle thickness were measured in the sitting
position using retro-reflexive markers, electromyography,
and ultrasound immediately after, five minutes, and 10
minutes after intervention.

RESULTS: The intervention time was significantly shorter
in the visuotactile feedback group than the visual feedback
group (p < .05). Compared to the pre-intervention, the
repositioning error angles of the thoracic and lumbar
vertebrae of all groups were reduced significantly immediately
after intervention and after five minutes. After 10 minutes,
there was a significant difference in the thoracic and lumbar
repositioning error angles of the tactile feedback group and
the visuotactile feedback group (p < .05). No significant
difference was noted at any time compared to the
pre-intervention in all groups (p > .05).
CONCLUSION: The use of tactile and visuotactile
feedback in intervention to correct the sitting posture is

proposed.
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Fig. 1. CONSORT flow diagram.

of Q= A 4) AAHA Aol Q= A 5) Fa HF
)7} Q= A 6) B Aol A FaElE T =9 Al

FZo] WASHE A BE oA B Ao Bae
ASIFE A Wt 3l Y SR e S,

AT FOAjol AT SIich. 2 A shanfem
AT 2] 4] ] 91913 o] £0)(IRB; 1044396-202008-HR-
157-01) HHSER, WHOS| 748 uj2i gJakel
1 8] A (clinical research information service)ol] 5= 5

1 tHKCT0006427).

E3f A1z 59 T(visual feedback group), Z7+ =9 ¢)
THtactile feedback group), A] + &7t MY Hvisuotactile
shutel o wjAurgict. A7)

el S, slelule] wat nA S nsn
o ELCETCETET

2o A Bk ¢

feedback group) =

24 9

o] ZJrj o

283 LHlE

T e, L7

A 559 4
22X B AP 2302 ojold

A SYs 29

A2k BA ER S

o AbA Lol fﬁﬂ 411%]7 A=
) W2 sigich 2 el SEEE Fe 13} 2

R H2AeD, w7k

ore Aol A M3 Zhmoh

S S A s 3 2%
Wsteirk. 1) 5014 4

U[o _1-1

AmARY] 42 =S

|



128 | J Korean Soc Phys Med Vol. 16, No. 4

A ol FaL, AAdS AHE HEEA L. (3) %‘i}%
roz Fditk= =R o sl2w o slHo] e ms)
Al === AR 4) S 52 m ] S2 o] ofs]
AALYGA o FE7E fAI =S SHA L. (5)
NS SA 81T L 5] Y207 A Hojd T,
HsHA T E55HA| 8. %}}3 Shar AMAle] gt e

7% (e m: Fua 1605, 52w oS 1655)
of LA e +5° 011417} HEE ZAE Fehd ShaE
OB Zhsto] a2 vhAH24]. o 9 =RA R
Aol Q3f aso] MR, 5 5 534 AGE
IAER o] g AlEnit) SHoA AAE 29 F
A g 91 A =g do] AEE Ak A9

71E A W S5 WAES A5 e 2

HE 2 2 A et 24 Sas

A7 HEAe A g
YA BAR= A A]E A Rz} HHole E5) Lup2
b Aot WS wsle 23 F L9E Tl
of] W] HER= AlA| HEof WZste] Azt ¥
stolch A)ZF Ejmele Swjo] Ble. &g
Al 9@y 9x|5l7] Y3 X gAY
SHLE ZA| 9] AP, Eolo] gt Z}A Q]
F AR5 E8) Algsteh AEntt H3 A4S
Zgsto] SHRE AA ARt A FRE AR AR
Alo] HojZo] 27bA 0l A|7h Hd oL Al 2atal

- A2 =Y %oﬂ S ARl 2] 28 EoF
]—X] o]—o}oU:] Ex_' %

B0 *L 15 HE3HA Z5HA sk

N o5
oo
op

HS
o)
Ijlo

> off & oo
N 1o gl
Nz

oE
Im“

il

by

fi

Somg S oo
>~ O
s

i
_>i'4
il
>
1o
t
» R
m

X oG ol %o g o
MR D gy o 20 K
l;z“#—uwjmﬂh
1o Fr o go Az ., &
ﬂ.l'lﬂ w3 o JlN' g
I on R g = ol I
—::l "10 N o i) '101' EI;
i@ty 2o e oo
o S > g o S of
N 1o Ko 2 T =
1 Mo . EE I m}o
d N go & =
M LA rfru
_(?_I', a|» = = il
oo o2 R
iil ﬂllo o~
J o Mo N
) ol o N o = X
I 2 E ooy 22
=2 > Jo S )
4o kool X 2 r°*'
ﬁJ o >PU
o L3 ox — ofd
Lo X

nﬂ
o
A
s
;
1o
o2
I
e
N
(b
N
!
Io o ot
02 )
o
R
_1
o do ©
=2

F=o Eureat Y] Sk
O] Sheag T"rE’é‘FE e 7}’6‘}‘2'13}- Elixes
e A EARS] Eo = bl

7PEA Wi BolEddTh 2 HY Y
A AA| 1 o Al EH Y
stz sl =1 A AR, 2
AlEEA AT

M do ot > 41 o
nEOIL‘éJBij_ﬁLH-lO
o, M r
ri‘llO-lo
:r(,:l'ﬂi

m?i’omi—‘ﬁl

ol odh
z

N
N
ox
o
Hu
S~
>
1o

>
rlo

ol

3 A - 57 HES 4G B
BN A A A g 2

:
_|>~I_4

=

H‘IU
o ne
o ot

NS

3

=
I:JO
!

E

Mo

>~ i
o —lﬁ
Q41 o

b=
I-‘!

N

N

1

L

)

o

=2

o

1

S

£

ol

2

1o ol

i1}

ol

M % o fZ o
2 o

ol

ol
= N
Wl
Jo
)
ol
ol
N
4o
o
__)H_“
ot
4,
>
)

>,
N
N
i)
oft &
ne oo
ol
e
2
oo 1N :
S
;;9. JE.
£ 50

e &
e A
Bl
rlr
oyl
)
1,
=)
juics

O
:1m
"N

o
g3
gl
;0
rlo
_,>i
=

Sorle oy

o

Ho

>

>

o

o ey
N
g

rl
ml*l
ﬁ

rl

4

X

o 2 oo

o
<
10
>
=
i

& 7‘<4i pdgr,
2 A7oA grotele %
sl A} w719} 16008t

£ A3 JEE 245

sj:9] 44 7}l Samsung



electronics Co., Itd., Suwon, Korea)7} AH&-% 1t} ojAt
A Suol7} gl o] 220l 7Rst o] ghe
= A ALt o7} ol dhaAe] Fobal Bolel
ST ol AR, AEAS Agte] Bt
dotelme) 25719} SR E G E o) Aol
Ao] AWzt 5o] HEg stk AARE +HE
glolE &4 $J3l Image J software (National Institutes
of Health, Bethesda, MD, USA)Z AH2-5}19iT}. HhA} 1}
25 mm 27]9] Wt vl ARgstel Sl 1, 64,
12919] 7HA 5712} sje]a] 19, 38, S| 7HAE7]o]
FHH O] ZE ARg-sto] HAFEFGTH29,30]. 239 A]
S AFolE 45k Hsf 7HrlEhs oAbl ek
oAb} 2m A 2lol] 47| AMgsle] SR AIAL,
F0ol= AHO A FE tdAe] TER| 7R &f Aol
Els gtk 54 A ALY sl= R A9}
FRAE ZHRE Yol st FHjaHy
Aot Ak AARAe] A o] wheh e A
S gojs AR ol 2] 1 o] e
SFRTE AARRES] AJAF RHA T AR AAERE 1A
S AL Aol 2| st At S
She AAE BYstol RS SsTE SHE 4%
ZHEE The ) 2k 1) Swzh: AbRolA Su 1
64 7HAIE71S o] Azt S 6uiz} 12¥12] FPAE

715 ol Al 3 Zk, 2) Ffew e A4l A
slejm 1917 39 7HS7]E o2 At sl 2w 3w}
sulo] 7HAIE7|S ol Al 7he] Zhe. SE A% Zhw
g YA 25 ZF(repositioning error angle)Z &
S, 71 AollA S =S W glold Hd
e A&sto] ArEsHATH| 7S 4.

jgo

2) 2=

& Aol 250 BA= SAS flsf 8Ad wA
ZHEE AR5, BIOPAC (MP160, Biopac Systems
Inc., Goleta, CA, United States) AB])(H7HA} Y] A&z =
INE ARgste] 2 B/ HlolEE AskT31]. 3%
FH FHE A5 798 l=EROA AcgKnowledge 5.0
software (Biopac Systems, Inc., Goleta, CA, United States)
S ol&sto] A2lstgiet. A=5e 2ol7] dof glolE

1 =-(Biopac Systems Inc., USA) /\}—9-’5‘]'?3\‘:]' il
& A AgE 59 AFAle

719] 7} 5 em A7), ?58? O]E]T’l’] 4 EH:’{CA
2w 458 7FAAfo] 27ROl 71 2 em A|R), Bt E
(AL LGB WA oA F% 2 em, oFe&: 2 em A 39|
PAE, 1 ZHTE JF w4 2o ale] 23

o
o e
-z
o
patl
N
=
rH
rlo
=
o=
_,>i
N
g
i
filo
=3
Iy
é
rﬁ
o ol

_(.?L'
%8
K
=
O
D3

Ir -
ku'-l‘

[o

)
B3
N
ox filo

SFFTE YAl FHE A5 = Band-pass filtered 30-500
Hz, full-wave rectified, sampling rate 1,000 Hz= 2 A &
At SAE FHEY AE = AT AT 5 (oot
mean square) S 2 *] 2|5} T}

5)

) =
2 AFlA HiZREe] FAE S A8 25



130 | J Korean Soc Phys Med Vol. 16, No. 4

Table 1. Characteristics of the Participants

Variables VF group TF group VTF group p-value
Age (y) 26.73 £ 2.57 25.73 £ 3.90 27.60 = 3.84 AT5
Height (cm) 176.15 + 5.48 175.10 £ 7.41 174.56 + 5.70 .840
Weight (kg) 7228 + 8.41 73.18 +11.14 73.11 £ 6.40 967
BMI (kg/m?) 2331 £ 2.56 23.81 + 2.81 2398 + 145 795
Leg length (cm) 4830 + 2.20 46.62 + 1.80 46.61 = 1.73 .080
Elbow length (cm) 63.97 + 5.39 63.13 = 3.82 61.98 £ 2.67 552

Note. Data expressed the mean = standard deviation or number of participantst.

Abbreviation. VF, visual; TF, tactile; VTF, Visuotactile.
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Table 2. Intervention Time

Variables VF group TF group VTF group Between p-value
Intervention (min) 11.39 + 3.01 9.77 £ 1.71 842 + 1.16' .006
Note. a significant vs. Visual
p < .05 compared to visual feedback group in between the groups
Abbreviation. VF, visual; TF, tactile; VTF, Visuotactile.
Table 3. Repositioning Error Score of the Thoracic Area
Degree VF group TF group VTF group Between p-value
Pre 6.36 + 3.15 6.31 £ 2.07 7.10 + 3.24 782
Post 272 + 1.69" 242 £ 148”7 2.58 + 141" 875
5 mins 3.84 £ 1.70° 3.96 + 4.09° 2.60 + 1.80" 154
10 mins 5.01 + 3.05° 3.12 £ 2.56° 3.65 + 2.76" 254
Within p-value 011 .004

Note. Data expressed the mean + standard deviation.

p < .05 compared to pre in within the group; ~p < .01 compared to pre in within the group;

*p < .05 compared to post in within the group.
Abbreviation. IMDT, immediate; min, minute.
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Table 4. Repositioning Error Angle of the Lumbar Region

Degree VF group TF group VTF group Between p-value
Pre 11.80 + 3.59 12.79 £ 6.50 14.16 + 4.54 365
Post 2.58 £ 99" 231 + 1.857 2,65 = 1.617 747

5 mins 3.54 = 278" 320 = 176" 231 = 134" 342

10 mins 9.38 + 4.43%% 424 + 264" 3.98 + 235" 004

Within p-value < .001 <.001

< .001

Note. Data expressed the mean + standard deviation.

p < .05 compared to pre in within the group; ~p < .01 compared to pre in within the group;

"p < .05 compared to post in within the group; “p < .01 compared to post in within the group;

8p < .05 compared to 5 mins in within the group.

"p < .01 compared to visual feedback group in between the groups.

Abbreviation. IMDT, immediate; mins, minutes.

Table 5. Erector Spinae Muscle Activity

uv VF group TF group VTF group Between p-value
Pre 9.01 + 4.17 8.10 = 2.56 9.23 + 3.57 779
Post 825 + 3.14 823 +£2.52 8.61 £ 292 .864
5 mins 9.66 + 5.43 9.38 + 425 8.71 + 3.05 934
10 mins 10.54 + 4.32 8.58 + 3.27 9.89 + 4.03 .503
Within p-value 410 A17
Note. Data expressed the mean =+ standard deviation.
Abbreviation. IMDT, immediate; min, minute.
Table 6. Multifidus Activity
uv VF group TF group VTF group Between p-value
Pre 13.57 + 5.29 15.40 + 4.12 10.65 + 5.32 074
Post 14.60 £+ 5.00 16.36 + 3.08 11.46 + 5.26 .098
5 mins 13.13 £ 5.78 14.00 = 3.89 10.95 £ 5.20 357
10 mins 9.69 + 8.75 15.77 £ 7.59 12.00 £ 3.93 .083
Within p-value 124 572

Note. Data expressed the mean + standard deviation.
Abbreviation. IMDT, immediate; min, minute.
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Table 7. Transverse Abdominis Activity
uv VF group TF group VTF group Between p-value
Pre 1570 + 7.88 16.99 + 6.76 14.18 + 6.47 647
Post 15.61 + 7.86 16.02 = 6.24 13.73 = 6.26 .683
5 mins 17.18 £ 8.22 15.57 £ 5.54 13.09 + 6.42 AT75
10 mins 18.50 + 4.91 1722 £ 421 15.57 = 4.50 277
Within p-value 363 241 .168
Note. Data expressed the mean + standard deviation.
Abbreviation. IMDT, immediate; min, minute.
Table 8. Transverse Abdominis Thickness
uv VF group TF group VTF group Between P-value
Pre 60 £ .11 56 £ .20 S1+£.09 .160
Post .63 + .08 S5+ .20 53 £ .10 .052
5 mins S8 + .13 ST+ 21 S1+ .13 .502
10 mins .66 = .14 S5 .16 54 + .12 .145
Within p-value .090 781 .300
Note. Data expressed the mean + standard deviation.
Abbreviation. IMDT, immediate; min, minute.
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