'i) Check for updates

ISSN 2733-6441 / eISSN 2733-645X http://dx.doi.org/10.26862/jkpts.2024.03.31.1.33

=g X &7513] 4]
Journal of Korean Physical Therapy Science
2024. 03. Vol.31, No.l, pp.33-45

2 = o Aol AR S B8R
B AYLF] 55 LA B0 257150 viAE 9

(¢}

Effects of Elastic Band-Resistive Exercise using Audio-visual Medium on Pain,
Proprioceptive Sense, and Motor Function
in Adult Females with Chronic Neck and Shoulder Pain

Nam Gi Lee, Ph.D., P.T. - Jeong-Woo Lee, Ph.D., P.T.

Dept. of Physical Therapy, Kwangju Women’s University

Abstract forward head posture and rounded shoulder revealed

Background: This study aimed to investigate the effect of
elastic band-resistive exercise using audio-visual medium on
pain, proprioception, and motor function in adults with
chronic neck and shoulder pain.

Design: One group pretest-posttest follow-up ex-
perimental design.

Method: Twenty adult women with neck and shoulder
pain voluntarily participated in this study. Elastic band-re-
sistive exercise using audio-visual medium including cer-
vical flexion and extension, shoulder external rotation, and
scapular retraction-protraction motions was conducted 5
times a week for 3 weeks. The Numerical Rating Scale,
pressure threshold tool, CROM goniometer, and Image J
software were used to assess subjective pain level, tender-
ness threshold (pain), joint position sense error
(proprioception), joint range of motion, and postural align-
ment (motor function), respectively.

Result:: The pain intensity and threshold and joint position
sense error showed significant decreases after the inter-
vention, whereas the joint range of motion angle revealed

significant increases. The postural alignment including
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significant improvements after the intervention.

Conclusions: Therefore, we suggest that elastic band-re-
sistive exercise through audio-visual medium would be
helpful in preventing and managing pain and physical dys-
function in individuals with chronic neck and shoulder pain,
and then it would support the development of health man-

agement-related online education content.

Key words: audio-visual medium, neck-shoulder pain,
online education content, proprioceptive sense, resistive

exercise
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2015). WhH el Folu} o} o] A 934 Fi Him 9 Aol s A 2 370E oldl Holu o) SFC
2 Q3] A7) A5 o]go] YAY FES HE35h= A= AlL)EH3ItE G-power 3.1.9.4(Heinrich-Heine Universitiat,
Germany) 22 E Qo] & ARE-sto] o3 572 A7t 75 dS3 o, FoF 0.05¢F 24 095, &3
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NDI (score)
8.0+3.2

20)

Table 1. General and Clinical Characteristics of the subjects (N
42423

NRS (score)

Weight (kg)
59.249.8

3]A] Vol.31, Nol, 2024. 03. 31
160.6+5.9

Height (cm)

1.

ka1

218 (Table 1)¥} #t}.

=g 53

1
21.2+04°

k]
pal

Age (years)

o

*Mean+SD, NRS: Numeric Rating Scale, NDI: Neck Disability Index
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T FT A5 A o AEMRS)E S T84 TF HAEs 1 em HAOR SEE F 10em
Aolz BAE A8 FEdel AT =7 oNEF AEE EAEHES sIgith o, ‘0 F5 ]
A8 gl 108 7R s 555 ulet, A5 2555 Holu o F5o] Atk AE vttt
(de Céssia Libardoni -5, 2020). NRS+ A]Z}2] “JA} 2 S (visual analog scale) 7FS] A&7 ol A 0.73~0.94(Pearson

or Spearman correlation coefficient, 1% =< EIYEE R oW, AARAAAL A H =

relation coefficient, ICC)= 3= S}TH(HrvatinZ} Puh, 2021).

=]

.74~0.95(intraclass cor-

AE7t A= A AXZF4 7] (Algometer, J-TECH, USA)E AHE-5Fo] ™ 2] d ¥X(splenius capitis)?} 95 A 5
(upper trapezius)®] F-57+e] A FES FASITE HelddLe] 54 Fols FeTw ofd FHE 4w
(axis)®] 7HA =710l A HI2E O 2 2em = A o)A, A RS T4 of 7 5-5-2] (acromion) 2] S 7F
lellA SAsIAT AA) HE S 2Hs] & W S50l fdE = Alg

=y =

o 574 A el 44 3

: = )
Hh SAsto] ks ARESETH(Kinser -5, 2009). $HESAS4719 A F = 1CC=0.752~0.874% %2
S B tHOliveira 5, 2021).

I8 722 CROM ZHE 7| (Performance Attainment Associates, Roseville, MN, USA)S AFg-3}o] #4749
7

2] 7+7} of| 2 (joint position sense error)S =73} THTeng &, 2007). SR = 2 & ol b2 Abelo A i d=}e]
welo| FEALAE A SHAE FAskA & & HAARRS] o7 E AT o] AlZFRRA A E3HE 9
& 71w, 28al 583 Be ko] 24 BALARA e E SASITE SAHS A A BEvEH
AE FAska, olel et 50%el ldeths A5E Ve A5E AYstt 1 Ve ARE oA & BEs
TEHCE AT, 102 A= EoF WA SAE 7o et AASHTE 1 v, 9 SIAE HE
ofSbA] 523F A4S 7H F 719 st I ] YRR A EE sto] ojwf APAEE SAsUTE Ve A=t
A AAZE gke] 2ol Akete] ol WHE LA o 1 ettt ——Z—Xé {Oﬂ TR AsE I 5
Al R A AF e

= 37 9= CROM ZH S| (Performance Attainment Associates, Roseville, MN, USA)S Al-g-31o] £74 3}
At} o] FAETE AR T E5des WAZFEHAE 4 £ RS 2719 ayovEEEEA)R A

wo] gtk SR 1584 W7he SAsHe AR el Felsha, Bede) 9% %Y, 19§
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An, 2009).

5) AMIEE

Z}A 7 E 2 Image J software (NIH Image, Bethesda, MD) & Al-8-3}0] A&E53} FZo7] A=
™ 2] Z} &= (forward head angle, FHA) 2} 7o) 7| Z} &= (forward shoulder angle, FSA)E 217} 573}
nHAE FASE & SHAGS sIglon, ojuf vbA A= 8% A8} olEee, du W

ot} ABE ZFE(FHA): QE% F(tragus)St U WA Bwj o] 7MA 5712 AAs A7} 52 Ko| Afo]o] o] &
= Ztsoln, o7l ZHE(FSA)= A WA Zuw o] 7hAE7)(C7)9 o 792 (acromion) S A A3} 424
o] Atolof o] fi= ZHEE WSt FHASE FSA X ZH7} 46°9) 52° o] wf AR&3} Ftoll= 3t
(Park 5, 2014). A ] A ou|x & F3+ AW 2] ZA (forward head posture)E SRS o) SR 7
AFEE 1CC=0.750] 2L, ERZAY A EE 1CC=091Z }EISTHNam 5, 2013).

4. XN=2EN
Aroidarel dnkA 8l g B4 VlesAlE ARtk A9t BEE ERls] 99
Kolmogorov-Smirnov 7d-& AHE-8IRIEE & SHUF(ES Y B2 A1, $d7Fe e, L83 22, =
AR 7E B At doll vEESShel uhe} ARt S EARE Al S A ]O}Oﬂ om, ARt o s FA g3k xje]
A

LI e H]—’” A3l A8 H(pretest

o
SPSS 21.0 for Windows 2132 A3}, S84

1o
-
ﬂi
7
=4
3
ot
i
o
g

O
.ﬁ

A7A

L FEN S5 ¥E

oJ8t 2ol = p_oﬂguﬂ(;xo 001), ¥ 372 A

Table 2. Change in pain intensity (N=20)

Pre-test Post-test Follow-up F P

Pain intensity

4.20+£2.3° 1.7542.05" 0.85+1.18" 40.48 0.0007
(score)

*Mean£SD, Tp<0.05, *: Significant differences between pretest and posttest or follow-up




H o™

k2 v 2] d kX (splenius capitis) @} $]5-A| EH(upper trapezius)©ll Tt FEZF AX = T4 A & gl &

AL Abolell g Apo]E B S (p=0.000 1= 0.003), tHHIEE S SA $-9F $E57AA 22 A H R
e AAE BT Bolon, g A9 A= 1A E ATk Table 3).

Table 3. Changes in pain threshold (N=20)

Muscles Pre-test Post-test Follow-up F )4
Rt. splenius capitis (kg/em?)  21.58+3.53° 27.2745.25" 28.68+5.52° 21.26 0.000%
Lt. splenius capitis (kg/cm?) 20.82+3.47 25.02+4.89" 25.34+5.39" 8.12 0.003t
Rt. upper trapezius (kg/cm?) 28.90+5.89 39.89+9.05° 36.80+8.80° 26.82 0.000t
Lt. upper trapezius (kg/em?) 27.82+46.04 42.30+10.44" 41.94£8.61° 39.25 0.000%

Rt: Right, Lt: Left, ®Mean=SD, 7p<0.05, ": Significant differences between pretest and posttest or follow-up

E
BE %Xﬁ‘o 011/‘1 <A pr 5 lﬂil ?ﬁ AR Apolefl w8 9121312}

% s 2} ofl ol ek
g gag tebich d A FA Fok FEAANN 22 FA] ARk fol5 e wF nglon, 3
AAAZZY 2] s FAE U THTable 4)
Table 4. Changes in cervical joint position sense error (N=20)
Motions Pre-test Post-test Follow-up F P
Flexion (°) 2.36+1.95° 0.56+.50* 0.49+.48* 9.25 0.0027
Extension (°) 2.02+1.36 0.67+.46* 0.54+.51* 11.33 0.001F
Rt. lateral flexion (°) 2.17+1.45 0.79+.60* 0.74+.70* 11.57 0.0017
Lt. lateral flexion (°) 1.71+1.39 0.47+.35% 0.15+.59* 10.57 0.0017
Rt: Right, Lt: Left, "MeantSD, 1p<0.05, *: Significant differences between pretest and posttest or follow-up
4. 2 BEIISHS
S0 FE7FEHE = W (=0.002)3 H(p<0.001), ¥ 7HEED(p<0.001)E EFT BE FHYAA F
A A 5 2o FEHAR Afolo] BEVFs LY Fod S e T tinA Y] A, A = =
3}, 9BF ABFYNN F FASAL, FEUAE FYI FB ABFTYAA FAG 712 18]
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HA7FEE 19 S A H A t(Table 5).

Table 5. Changes in cervical range of motion (N=20)

Motions Pre-test Post-test Follow-up F )4
Flexion (°) 41.28+7.15° 46.36+3.56° 49.54+5.65 9.23 0.002
Extension (°) 59.15+10.74 68.7149.24" 59.54+3.74 10.93 0.0007
Rt. lateral flexion (°) 37.17£7.15 41.59+5.58" 54.72+2.81" 56.86 0.0007%
Lt. lateral flexion (°) 41.49+6.79 42.88+6.08 52.59+2.78" 51.17 0.0007

Rt: Right, Lt: Left, ®Mean£SD, 1p<0.05, " Significant differences between pretest and posttest or follow-up

5 AMEE

4 S
2ko) 5 B Thp<0.0013} p=0.001). thu] A 2] A5, S &
el gk 7HAE HEFITKTable 6).

Table 6. Changes in forward head and round-shoulder postures (N=20)

Motions Pre-test Post-test Follow-up F P
FHA (°) 38.30+4.69* 35.00+5.74° 33.25+5.06" 12.91 0.000F
FSA (°) 37.20+10.22 37.45£12.92 28.40+8.88" 7.99 0.001F

FHA: Forward head angle, FSA: Forward shoulder angle, *Mean+SD, 1p<0.05, ": Significant differences
between pretest and posttest or follow-up
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