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| Abstract |

PURPOSE: This study was conducted to investigate the
effects of non-elastic and elastic tapes on pain, craniovertebral
angle, and balance in forward head posture (FHP) patients.

METHODS: A total of 44 adults with FHP were randomly
assigned to a group that performed a stretching exercise after
non-elastic taping (n=22) and another group that performed
the stretching exercise after elastic taping (n=22),
respectively. The stretching exercise was performed five
times a week for 30 minutes per session. The visual analogue
scale was used to compare neck pain, the craniovertebral
angle was measured to compare alignment, and the limit of

stability was measured to compare balance.
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RESULTS: The groups that performed the stretching
exercise after both elastic and non-elastic taping showed
significant positive changes in pain and the craniovertebral
angle of the head in pre- post measurements (p <.05). In the
follow-up test for the pain and craniovertebral angle, there
was no significant difference from the post-test in the
non-elastic group (p >.05), but a significant difference was
seen in the elastic group (p <.05).

CONCLUSION: Stretching exercises with taping for
patients with a FHP are more effective in improving pain and
alignment. However, the short-duration tape application did
not affect the balancing ability. When the non-elastic tape was
used, the effect lasted longer than that of the elastic tape, and
pain relief was effective in the case of the elastic tape.
Therefore, tape therapy would be more effective if

customized according to the patient's condition.
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Fig. 1. Taping attachment method.
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Mean + SD: Mean + Standard Deviation
EGI: stretching exercise after non-elastic taping group
EGIL: stretching exercise after elastic taping group
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Table 2. Comparison of visual analogue scale in two-way repeated ANOVA

(unit : score)

Group Pre Post Follow-up F p
EGI 5.982 + 1.419 2.488 + 1.086 2376 + 0.994
6.068 119
EGI 6.176 + 1.506 1.841 + 1.961 3.541 + 1.359
Mean + SD: Mean + Standard Deviation
EGI: stretching exercise after non-elastic taping group
EGII: stretching exercise after elastic taping group
Table 3. Comparison of the visual analogue scale (unit : score)
Pre Post Follow up F p
EGI 5.982 £ 1.419 2.488 + 1.086 2.376 + 0.994° 51.282 .000*
EGO 6.176 = 1.506 1.841 + 1.961° 3.541 + 1359 30.564 .000*
t -387 -1.190 -2.852
p 701 245 .008
Mean + SD: Mean + Standard Deviation.
*p < .05
* significantly different from the Pre-test, ®: significantly different from the Post-test.
EGI: stretching exercise after non-elastic taping group.
EGII: stretching exercise after elastic taping group.
Table 4. Comparison of the craniovertebral angle using two-way repeated ANOVA (unit : degree)
Group Pre Post Follow-up F p
EGI 40.576 + 5.150 51.182 + 3.798 50.382 + 5.118
7.206 11
EGO 39.935 + 6.404 52.418 + 6.044 45.882 £ 5.115
Mean + SD: Mean + Standard Deviation.
EGI: stretching exercise after non-elastic taping group.
EGII: stretching exercise after elastic taping group.
Table 5. Comparison of the craniovertebral angle (unit : degree)
Pre Post Follow up F p
EGI 40.576 + 5.150 51.182 + 3.798" 50.382 + 5.118" 26.495 .000%*
EGIO 39.935 + 6.404 52418 + 6.044° 45882 + 5.115* 19.170 .000*
t 322 -714 2.564
p 750 481 015

Mean + SD: Mean + Standard Deviation.
*p < .05

a,
EGI: stretching exercise after non-elastic taping group.
EGII: stretching exercise after elastic taping group.

. significantly different with Pre-test, ®: significantly different with Post-test.
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Table 6. Comparison of the limit of stability using two-way repeated ANOVA (unit : mn?)
Left Pre Post Follow up F p
EGI 6848.308 + 2372.825 8441.231 + 2654.294 8263.923 + 2502.671 8007 951
EG2 7800.231 + 2243.646 8923.077 £ 2561.484 7855.692 £ 2192.524
Right Pre Post Follow up F p
EGI 6747.462 + 2214331 7555.538 + 2320.367 7487.077 + 2263.546 10,100 206
EG2 7169.846 + 1882.773 8341.462 = 2299.854 6931.846 + 1796.230
Front Pre Post Follow up F P
EGI 8554.231 + 3238.159 10611.538 + 3556.212 9703.154 + 3161.836 5013 17
EG2 8094.923 + 1777.510 9820.231 + 1871.479 8091.154 + 1622.000
Back Pre Post Follow up F p
EGI 4783.538 + 1848.351 5317.615 + 1898.632 5418.154 £ 1556.819 1646 203
EG2 4599.462 + 1054.898 5101.615 + 955.483 4752154 + 952.221
Mean + SD: Mean + Standard Deviation.
EGI: stretching exercise after non-elastic taping group.
EGII: stretching exercise after elastic taping group.
Table 7. Comparison of the limit of stability (unit : mm?)
Left Pre Post Follow up F p
EGI 6848.308 + 2372.825 8441231 + 2654.294 8263.923 + 2502.671 1.569 222
EGO 7800.231 + 2243.646 8923.077 + 2561.484 7855.692 + 2192.524 952 395
t -1.051 -471 442
p 304 642 662
Right Pre Post Follow up F p
EGI 6747.462 + 2214331 7555.538 £ 2320.367 7487.077 £ 2263.546 .508 .606
EGII 7169.846 + 1882.773 8341.462 + 2299.854 6931.846 + 1796.230 1.841 173
t -524 -.867 693
p .605 394 495
Front Pre Post Follow up F p
EGI 8554.231 + 3238.159 10611.538 + 3556.212 9703.154 + 3161.836 .867 429
EGO 8094.923 = 1777.510 9820.231 + 1871.479 8091.154 = 1622.000 2413 .104
t 448 710 1.636
p 659 482 119
Back Pre Post Follow up F p
EGI 4783.538 + 1848.351 5317.615 = 1898.632 5418.154 = 1556.819 337 716
EGO 4599.462 + 1054.898 5101.615 + 955.483 4752.154 + 952.221 .881 423
t 312 366 1.316
p 758 718 201

Mean £+ SD: Mean + Standard Deviation.

*p < .05

EGI: stretching exercise after non-elastic taping group.
EGIL: stretching exercise after elastic taping group.



HIESY HIOIZ B=Y HIOIZS XE0|

UEMATH 2ol SE1 H2SF2 3 RS0 K= 9 | 147

FOJRE Aol 7k WEhA] ehQtthp > .05). ©84 1w

o] AL wE A]7] 7k vlao)A] 23t 2jo|7} Upeldeh

(p < 09). 155 7+ #po] B Av} ZA) Zmr A FollA

5915} 2po] 7} LFERLEA] 9k > 05), 237 Ao A
L8938t x}o]7} YETHp < .05)(Table 3).

T ek A7) 7k o] 89l whEsy
Ay g LrehtA gty
(> 05)Table 4). 75 ) A7) w2|=j3zt 24 A7}
T OE 15§08k Alol7F YERGE(p < .05), AREEA]
Az vjEey a8 49 54 A% 34 F gl
Aol7} Vel < 05), 54 ¥ 3 Mow L5
oI5k Zfol7} Lebgithp < 09). T, ZA T F574)
A ol 2o)7h LehiA] gl > 05). 4
59| A9 WE A7) b ulamolA felgk zfol7} e}
srehp < 05). 715 7b vl A%zt 2 At S A
A Foll A frefel Apel7h rehtA] 33kalp > .05),
FFHARNA Folt 2Fo) 7} LR THp < .05)(Table 5).

(p > .05)Table 6). “15& U, “15 3t =
= o4 §ol3 Aol7h Ui 2ol > 05)
(Table 7).

N =29

QEO| AL FAIZE] Bl e] 2t o)
EE, AFEO) AH§OR HA Z7H5t 9, o] <)
B 2% ol WHABHS) dd Fo| wAys
sArha,s]. olelat ARG A4S 2] 9l
2ol Hlo| %S 4431 Hiul, 2% 4% A ¥
o] Bl 7o) ME AL IS ofof &
AT FEANE 4 Aol &5 48

o

Of

)

fuod
ro,
ol
of
l
ME
ox
Ol
ok
)

Jkﬂ R
fr
T3

ol
o
2}
o
2
o
31_'
rH

L_E o e
HT
= 7 b
rr &
o 2
B =
okl rIﬂJ
© oX o
iﬂ 8 ﬂlﬂi
oo 2
hi o2
o )
ox, i)
oy S
N l‘Ll
=2 o
of 1o
oot T
ks

S N R )

do =
iz‘
L
o
£
:(
1o
_C|>L
E;
i
o
29
_v;
£l
H
1—4

s

o @ o

A GOF £20) 74t depgra 2 glrt
4], E3F FA) T 2T A HlEA 1E oA
gk 0J3 Xjol7h LhehA] ko), wlekels o|x
o] AL EglA] go|zho} gL 73t goz wd 9
AF2e A A3 wiize] Ho|Z AA Fo= &5
U a3 E 2] Joplirkal Az YA
oM FEEEY SxfolA ST} vjetE A glo
B A8 A njgkey HolZot v AR agos

& S 7Ie A EEol woldt avvh dsiva
Hils] ‘214[25] O 3t 24 A A A A
- b 2po]7F ERLEA] 943FaL -3 A ol A
frefgt Abel7t vrebtt. A $-9] ¢ Hlolg el =
ZHA<l EJLE- <l °H v#d X}OW ‘%E}LW AT
o o] et
e, E&Eﬁ“ EﬂOlH} IEPEEH glo] T x )
el ot Aol 4% felsict §5 ol
A9l 202 AZHECiS, 2FAA]
A Ve i} 1= ok odar& dlo] gl el

iﬂ

umza%zr Cxt @m :zE ol 4 B §ofat Ao
7hUehdeh § 28 85 34 A5 Fo4E 2%
9 folze] 2714 Ak 99 9 2% 2ol 371
oF 3 91X 250] 74 GOl wIph et 2o
2 AZPETH2T). AATol A Holn e Fa v



148 | J Korean Soc Phys Med Vol. 17, No. 4

913 A D A FAAIZITHL B aE|9LTH2S]
shAg HEkEA Hol 159 A9 2 ¥
AellA] ol 2fol7t LA glghzsl, gel elo]
mue g49e o AFAA BHae 1%
A o4 o 27 gobelgirka Azt
224 Aol N E B4 A3t SR FoAE SOl
o)z Lheb) QIgpAIu 232 oA §ofat Kol
Uhehid), glo]aze) ghel e Qs HlgkelA Hlo]
9 259 ol Avpt o 27 Holaigirkn Ak
959 24 41 F 18 2F I8 Y, 15 1
A §oJ5F Aol7h LpetitA) gisteh Aol
o|27} FH%5 Fyel mgo] Hgirha BaEglE
Y, £ YA HolBe] Z2ael AvE Qs A
3} 559 Wbt IglolE sl A8 Ui FH
Azte] $E7] uhel] Fuprh glgicka AZEITH2T)
SPAEE 252 AL A GH% el HE goje] Ao
287k Aol7h The gelurt o ol A gls,
lol:z9] 48 o) ot el Sl 52
7 7

Qg 2

T i

—n

o

WJ

r
o~
1
o
b
i
s
<t
Y
o
K
K
oz
&
rit
o

A oo 2 oy
oo o B
Mo re l'm
ol
filo %
N oy
jjlg fr
- i
il
Ej oiN
o
ol N
ofr i
1 o,
Tﬁ
fu
o
©
5
il
2

o
H
ot
e
e
-
1o
i)
i)
il
off
%
>
il
o,
ot

[o
2
oo
ot

A=
N
inj
i)
x2 oL

Kl
=
s

)

%
4,
2

5|

o
o,
o
of
olN

N

T b b

FOI3 o] 7t e perA o ZiA) bkt
£ A2 & 5 gtk mepy gEeeAAE Ak
0] Lt Exo] wet ugely, BelA Hlo|xg

7] 9 A7) Age] e AT O A4

44 ol 2 § ol et BRa
Ll dhaAEol QAglAIE ool Tt 2AE A
A 9k R 47k Bast)

= =

QA7) A} wekely gol et whely Holxg
g3 £F BE 53 v A2 Z2H9
7 90, AN HRkA Holng A8
20| By o] B A3 2B 2ol Epr}
g 27 dolalgich. F%E Y A9 GOt wart
e SEOPA 2 F AL MR o] 28
43 90| Tl HolZE A3t LFuch 2ol
A3} gollglck )2 Fa YHHeAAE X 25t

Acknowledgement

This thesis was researched with support from the Daegu
University intramural academic research fund (20180324).

References

1] Choudhary MS, Choudary AB, Jamal S, et al. The impact
of ergonomics on children studying online during
COVID-19 lockdown. J. Adv. Sports Phys. Educ. 2020.

[2] Naz A, Bashir MS, Noor R. Prevalance of forward head
posture among university students. Rawal Med
J.2018;43(2):260-2.

[3] Lee JH, Kim SJ. A convergence study of the effect of
vision correction on forward head posture. J Korean
Ophthalmic Opt Soc. 2022;27(1):51-7.

[4] Kisner C, Colby LA, Borstad J. Therapeutic exercise:
foundations and techniques. Philadelphia. Fa Davis. 2017.

[S] Von Piekartz H. Craniofacial dysfunction and pain:
manual therapy, assessment and management. Oxford.
Butterworth-Heinemann. 2001.



HIE=Y HIOIZQH By

BIOIZQl ME0| AZMpN 29 S5t HeXF2 & FEsH0 iz 3

| 149

[6]

7

[8]

(10]

[12]

(13]

[14]

[15]

Szczygiet E, Fudacz N, Golec J, et al. The impact of
the position of the head on the functioning of the human
body: a systematic review. Int J Occup Med Environ
Health. 2020;33:559-68.

Abadiyan F, Hadadnezhad M, Khosrokiani Z, et al. Adding
a smartphone app to global postural re-education to
improve neck pain, posture, quality of life, and endurance
in people with nonspecific neck pain: a randomized
controlled trial. Trials. 2021;22(1):1-10.

Ali AA, Sheikh N, Chughani V, et al. Comparision of
effectiveness of isometric and stretching exercise in pain
management among the forward head posture patients.
Indian J Physiother Occup Therapy. 2021;15(2).
Choi J. Effect of Kinesiolology taping and posture
stabilizing exercise on pain, craniovertebral angle,
proprioception in adults with forward head posture. J
Int Acad Phys Ther Res. 2019;10(3):1862-7.

Shim JY, Lee HR, Lee DC. The use of elastic adhesive
tape to promote lymphatic flow in the rabbit hind leg.
Yonsei medical journal. 2003;44(6):1045-52.

Murray H. Effect of kinesio taping on proprioception
in the ankle. J Orthop Sports Phys Ther. 2001;31:37.
Raine S, Twomey LT. Head and shoulder posture
variations in 160 asymptomatic women and men. Arch
Phys Med Rehabil. 1997;78(11): 1215-23.

Nemmers TM, Miller JW, Hartman MD. Variability of
the forward head posture in healthy community-dwelling
older women. J ger phys ther. 2009;32(1):10-4.
Salahzadeh 7, Maroufi N, Ahmadi A, et al. Assessment
of forward head posture in females: observational and
photogrammetry methods. J Back Musculoskelet Rehabil.
2014;27(2):131-9.

Shih HS, Chen SS, Cheng SC, et al. Effects of Kinesio
taping and exercise on forward head posture. J Back
Musculoskelet Rehabil. 2017;30(4):725-33.

Kim JK, Lee SJ. Effect of stretching exercise as
work-related musculoskeletal pain of neck and shoulder.
The Korean Journal of Physical Education. 2004; 43(3):

(17)

[18

—_

[19

—

20

]

(22]

23

—_

[24]

25

[26]

655-62.

Cole B, Finch E, Gowland C, et al. In Basmajian J.
Physical Rehabilitation Outcomes measures. Toronto.
Health and Welfare Canada and Canadian Physiotherapy
Association. 1994.

Wagner DR, Tatsugawa K, Parker D, et al. Reliability
and utility of a visual analog scale for the assessment
of acute mountain sickness. High altitude medicine &
biology. 2007;8(1):27-31.

Song JM, Lee KH, Hwang HS. A comparative study
of guiding methods for natural head posture in
cephalometrics. Korean Journal of Orthodontics.
2005;35(5):341-50.

Kerry C. Reliability of measuring natural head posture
using the craniovertebral angle. Irish Ergonomics Review.
2003;37.

Kim JH, Choi BR. Intra-and inter-rater reliability of
BioRescue. The Journal of the Korea Contents Association.
2018;18(11):348-52.

Mahmoud NF, Hassan KA., Abdelmajeed SF, et al. The
relationship between forward head posture and neck pain:
a systematic review and meta-analysis. Curr Rev
Musculoskelet Med. 2019;12(4):562-77.

Alahmari KA, Reddy RS, Tedla JS, et al. The effect
of Kinesio taping on cervical proprioception in athletes
with mechanical neck pain—a placebo-controlled trial.
BMC musculoskeletal disorders. 2020;21(1):1-9.

Mun YR, Kim SY. The immediate effects of functional
taping on pain, muscle strength, and range of motion
of the shoulder after surgery in patients with rotator cuff
tears. Physical Therapy Korea. 2017;24(1):19-29.
Ouyang JH, Chang KH, Hsu WY, et al. Non-elastic taping,
but not elastic taping, provides benefits for patients with
knee osteoarthritis: systemic review and meta-analysis.
Clin rehab. 2018;32(1):3-17.

Kim KH, Kim DH. The effects of Kinesio taping with
LASER therapy to improve on pain threshold, blood
flow, and balance ability in patient with knee osteoarthritis.



150 | J Korean Soc Phys Med Vol. 17, No. 4

Physikalische Medizin, Rehabilitationsmedizin, Kurortmedizin. Computer and Information. 2020;25(8):145-50.
2022;32(01):19-26. [29] Yen SC, Folmar E, Friend KA, et al. Effects of

[27] Yoo HIJ, Choi JH. Effect of Kinesio taping and kinesiotaping and athletic taping on ankle kinematics
proprioception training on pain, neck disability, during walking in individuals with chronic ankle
Craniovertebral angle, and muscle activity in forward instability: A pilot study. Gait Posture. 2018;66:118-23.
head posture. J Inter Acad Phys Ther Res. 2018; 9(4): [30] Lin CY, Wang RY, Lee CS, et al. The effects of non-elastic
1619-25. taping combined with exercises training on motor function

[28] Jeon YJ, Kim GM. Effects of Kinesio taping on in cane-assisted individuals after stroke. Ann Phys Rehabil
craniovertebral angle and balance ability in subject with Med. 2018;61:e215.

forward head posture. Journal of the Korea Society of



