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1) #F(Vertebral column)

HFFEAA F =9 W] AZHo Fo FHEZAE FAStE FEolth £474
TxolH FEEE g FIEE o]FolA =4 & F v 2R Hol Au(HFA I,
2008). ZFx= QoA FE T 7 3F(Cervical vertebrae, C), 12709 & 3=(Thoracic

vertebrae), 5719 2.3 (Lumbar vertebrae), 571 ¢] %15(Sacral vertebrae), 4712 w5
(Coccygeal vertebrae)= T %o JtH(Williams et al., 2013).
A3 T8 F 7/MA Jles Zed A5e 2379 HFAbol ¥4 (Interverte-bral
articulation) = 13l o8 WIFo=z w3 AY HE F Jdod, Bog FHY F4AYS
T Adrk =3, FHFE ke FHF
ZH(Vertebral canal)o] ¢lolA 1 £o2 Reel$ FH<(Spinal cord)7} A zich &
%

e
B (Nerve root):= ZHgo|A Zakx] v

2) 743 (Cervical vertebrae)

Aol Wz o Fold gom &4
o BAE olFolA Atk ARE P 6 kel T3 elF WED Yx o}yl
2

o] JEet HF9 dHo] A2 F thH(Hansraj, 2014).
HE S E5o olojFi= YR Cl¥ C2& HgmE yrxu 2o &2 o]7] 9
Atk C39 A CT7HA &= AZ A HFw 55 g 7t 45

9]
AW gEe 0 ool wal A, HF Aol Awre TAE BEC o 1/30]ch
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=] >~
277
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ot AL
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3) A1 A4 4 (Body alignment)

X
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ERER

A= A

2 oFold gt} ve

)

il

M oA, EE, T

-
o

=k
=

i

g

=

A Slehe 27

)
T

l

R

=

°ko
2L

of wol gla, F#&o] F9 THEY

=4
o

o} 74 ¢}

Al th= S Aol tH(Woodhull et al., 1985).

T 7lel v=
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=
=

e Aawe U

AAE frAE

=
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u}

g]o] 253
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I
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o, w24
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AEsE el

23} (Mahmoud et al., 2019).
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TR AAE FHeHA "ok oSl vt dow Feta FRAR AA
Tl A AA st wele] FAZE Frkste] 2EHAE BA " ol® <l
& WGl dee taFe] AEHHoR YEyA Ha vl Fo AR
WstE fragth ol AIGWAA #EAS Wl A TS (Tragus) o 7w 5 At
ole] FHALZF 5 an o] o Holxl AL oulgtt. offEH AF9 Shgol Frtst
% Al AA =] v ZFZHCraniovertebral angle, CVA)e] 747}
=715 FA 3 A A olFe S AA

Aol & Sl At THA S o] A ET] FolE Aue FR A s FdE Zolrh
AEESITL AAE Aosts Ml dF2be] 7]+ b3%¢lstetar HaH Atk (Do et al,
2017; Kim et al, 2017; Lee, 2016). AH=F3a AAZ w7t tow U2 A&
A& o7 Hotw utEAAQ FHET o7 ko r e BH Tt 2ol
=7 &2 AA7E surEnh gEo] obE Y (Serratus anterior)] ¢FstE ol Zfu Qb

o] o7 =& 94 AEF(Winged scapular) ¥ 2 Sdo= ofstdd 4 gl

crossed syndrome, UCS)e] &AE ¢ gt} gixdos dxyd 502 eHED
(Upper trapezius), ©J7]& @ (Levator scapulae), &4l (Sternocleidomastoid, SCM)¥}
7t (Pectoralis) s°] Atk ®WHA ¢fslel 2502 & SHEI(Lower trapezius), 4

2 E 438 (Deep cervical flexor), &Y<, 59w (Rotator cuff)s ©] At}
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1. HFCHA

2 A JAOl AFsks 20-300 ARl o ofge) 374X AATIEd sF et
1895 AR AAgsat. A, 3d o} AFes A e A =4, FAHE

Z}o] 53° o3}el Ab A AR FNAF(NDID) AEAI} HAFo ALEZFIT(56-14%)
of sFE= xojth(o] 3] A 5 2020; Do et al, 2017; Salahzadeh et al., 2014). ¥ <

9 aF& F4 g9 (Randomized sample)®2o o8] el &% L& (Turtle neck+ballet

e
N

exercise; TNBE, n=9), &% &&A&15(Turtle neck+traditional exercise
rehabilitation; TNTE, n=9) % 2725°% A%tk A4E tidaelA d59 53
I ES SRS AYE & FoFgAE BHu AT YA RB +
Q1 (JJNU-IRB-2021-088)& ¢ AT A 542 <Table 1>
o A&k

rlo
e
™,
o
QL
_EL
Q

Table 1. Characteristics of participants

Variabie Group TNBE (n=9) TNTE (n=9)
Age (yrs) 26.55+4.69 27.33+5.04
Height (cm) 160.80+5.05 162.22+4.06

Body weight (kg) 54.87+4.53 55.91+4.65
NDI (score) 9.66+2.95 10.00+2.73

CVA (degrees) 47.33+2.39 47.78+3.81
BMI (kg/m') 21.23+1.44 21.26+1.93

Mean#SD, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation,
NDI, Neck disability index;, CVA, Craniovertebral angle; BMI, Body Mass Index

_13_



A, £d), AT B AF7es St 87 Teesd dFH wEeAgs
2Ol AHESTHFT oo 7x2AE, AATAE B AF7 sl vAs 9% AT
[ex]

o 2 Ao dAA d7AA = <Figure 1>9F 24

Participants (n=25)

Excluded (n=5)

» NDl<5score (n=4)
Randomized (n=20) « NDI>14score (n=1)
TNBE TNTE
Ballet exercise Traditional exercise
group (n=10) rehabilitation group (n=10)

Pre-test (0 week)

Ballet exercise and Traditional exercise rehabilitation Lost to follow-up (n=2)
(8 weeks)

» Dropped the study for personal
reasons in TNBE (n=1)
« Move out in TNTE (n=1)

Post-test (8 week)

Result analysis

TNBE (n=9) TNBE (n=9)

Figure 1. The experimental design. 7NBE, Turtle neck+ballet exercise; TNTE, Turtle
neck+traditional exercise rehabilitation
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3. s ¥ MEY 2SME==0Y

w A7 wHEszEade AFgE 2 AAPIAS A Zrafler HAA &
A 8] (2008)2] Ao 7] %35} B} & (Bar exercise)? AE 5 (Center exercise)Z
TS AEA EEAGZE RS A EAA S A 2EAs 2 2EY
A L5 o7 FAEAH(Harman et al, 2005; Lynch et al., 2010; Ruivo et al, 2017).

P eEEe e 454 SEAREZRIPL 22 o3 @ o5 AT Fopd 32

Perceived  Exertion, RPE)E A}l&3ion FH$52 RPE  11-13(Fairly
light-somewhat hard), ¥ £%<& RPE 13-15(Somewhat hard-hard), @zl $%5< RPE
9-11(Very light-fairly light) =9 F+S FASAL &5 Hdo] gl FHogzte
EA4S 1Edte] Z2ad o d dFAge AS ks Za £ 25s sl

.

th AA S e 2 AT ZR2 LS <Table 2> #|A| 5}

R
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Table 2. Ballet exercise program and Traditional exercise rehabilitation program

Training program

Time

Intensity

Frequency
(day/weeks)

Warm up

Static & Dynamic stretching

10min

RPE 11-13

Main exercise

Ballet
exercise

Bar work

@ Demi-Plie

@ Battement Tendu

@ Battement Jete

@ Rond De Jambe A'terre
® Releve and Arabesque
® Passe

@ Small jump

Center work

@ En bas, En avant, En haut, Ala seconde
@ Battement Tendu

@ Battement Jete

@ Small jump

Traditional
exercise
rehabilitation

Strengthening

@ Lying chin tuck

@ Lying chin tuck with head lift

@ Prone horizontal abduction with external rotation
@ Y to W exercise

® Scapular protraction

® Y to I exercise

(@ Thoracic, lumbar, and hip extensor strengthening

Stretching

@ Stretch pectoralis muscle R and L
@ Static sternocleidomastoid stretch R and L
@ Static levator scapulae stretch R and L

RPE 13-15

Cool down

Static & Dynamic stretching

Smin

RPE 9-11

3/8

RPE, Rating of Perceived Exertion, R, Right, L, Left
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32

T4 w#@deHs ke PeE Y-UHA HAES dAggth S48 deE
AA et 9hE o2 AW (Anterior, AT), %93 (Posterolateral, PL)¥ 3
(Posteromedial, PM)2. 2 Wo] Ao =gAZE 7|53t tgs #we & A=
zZobst 327 #¥ S A

%)__
"ol A AL e vhelsh migo] ol AAYZ Bobod i P A ATt

o,

(Composite score)E 2F&EsAth T 4F= ofdle F4(1)S ol &3t % T = 3
Absk & Agigio g AA SR THYam et al., 2019; Fusco et al, 2020; Lisman et al.,

2018). stAe] Aol& HolEd & AAddA M= (Anterior superior iliac
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2) A1 A4 (Body composition)

(1) A3

>
B\

A AF 2AL AFAAAZA(DS-103M, Dong San Jenix, Seoul, Korea)Z A}
sto] A ATe SAHSNIY. AT AFAG Aol YEE AL AR

22 7](Inbody 770, Inbody, Seoul, Korea)E A}&3lo] A A W& (Percent body fat;

ofo

%fat), A AW (Fat-free mass; FFM), & &2 4(Body mass index; BMDE 7|53
Atk FAY eAE HAagstr] A& 54 7R, 7

12738 &5 FHE FAtES splon s dx0s 2o ST

of

(1) 570257 (Craniovertebral angle, CVA)

BEFY AES Hrkstr] a2 AAdA CVAE SAA g3 AZE5E 1 m
Ho] 1 oA Zh|2k(iPhone 8, Apple Inc, New york, USA) 1= AHzZto (HDV-540,
Horusbennu, Uijeongbu, Korea)E ©]-&3le] Attt stulgts diidzte] 7 o9}

Fgol He ol XN mL, AAue] FEAS Al FHL FAAL A
ggo dgAd C72 FAs BAS $H 1 GBS BE Qo] AAAA £ o)

2 5o Z33 AHE 33 AAe & AWES SASES oo FF3AtH(Nejati et
al., 2015). td=te] SHS HYstH L 188 30 fpsE A A3
gt FHE AFS BA435H7] €938F9] Kinovea software(Version 0.9.5)5 AFg3H$ o

(Ghan & Babu, 2021), C7¢ =&71¢ 7 olF¢ FHAFS = A3 C79 FE7]

|
B
il
o
>,
=]
re
o
i
us)

ml

>
|
S
o

=015 AYs FHAMo] o]F= 48 CVAR AR Do et al, 2017, Kim et al.,
2018). Zt= HAo AL g dAdsty] S8 3We Aoz ol A#AA S (Intra-class
correlation coefficient, ICC)E &<l al, 2= =A dolH 9 ICC+ r>099% e

o & A7 CVA &4 A& <Figure 2> #t}

N

—~
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Figure 2. Craniovertebral angle

(2) AHE-Aof#4=(Neck disability index, NDI)

T+
ﬁo

e

ol

,ﬁwo

o] &% 5(2007)0] gh=iol® W

al

5

Vernon¥} Mior(1991)7} 7wt

lol A8 %= ICC=.90)2} €}t

5

-
1

Aol A5 AT

D (r=72)7}

on, M8 718 & ofF-et 270

2 7499

107 ¢)

NDI&= %

Nlo
o

o|J
oo

mwo

il

ol wet 0-4712 &

&

<)
T

= v

=0 o
3T P

71577}

°f

ZF

Z
5o —

] o
= g

b Aol (mild disability), 15-24

Au 3

Z] O
= -

(no disability), 5-14

KeN
=]

°of ¢

(moderate disability), 25-34

=% #ol(severe disability), 35% ©]

o
= S,
D}.

s

& o

ol (complete disability)
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AEEo A= 3 % #7134 = (Numeric rating scale; NRS)S AR-&3te] #7713}

AtH(Cleland et al, 2008). NRS® ZAWR L wwol 04 1087H4 2+ A7 &
AlEe s Aol 5ol sl ZH7E 04, e fls 5 JdH7E 10dez Hs)
stolom gAddArt A5 #2718 st o] HEe JAdAt 5 AEE FHS

vd o] =2 QLS Kol TF HAEHoR =& WALEE 7L o, A
2 7 A E 9008 B vh(Farrar et al, 2001). NRSE <Figure 3>° A|A38tA
t},

PAIN SCORE 0-10 NUMERICAL RATING

0 I 2 3 4 5 6 7 8 9 10
No Moderate Worst
pain pain possible
pain

Figure 3. Numeric rating scale (Solodiuk & Curley, 2003)
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5. At=ZA 2

1

o

[e)
b,

=2 28 SPSS for windows(Version 21.0) EAZ &1

N
RN

ATl o

Al

=
=

}(Standard Deviation)

k.

T =
LT ¥

7+ (Mean) 2}

3

9 =

(two-way repeated measures ANOVA)S

t71 4 (independent t-test)S A A|3FS o,

AT B

B t7 A (paired t-test) <

kit

5

i
it

s Sss e e

il

|

ol

o

s
H

7}

a4

00%

o
T

(a)

il
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ARBZFE A0S dYOR 877 RS EZRIY Fao] N2 AY, AATA
9 AF/)5e WAL %S T Astel AT B A7 A% thed g

1. dYRS==208% S SO0 OE JI=A=e Hs)

N
N
Kl
o
i3
o)
N
2
2
ot
o
L
=
i

t}2 <Table 3>, <Table 4>, <Figure 4>3 #Zt}. i+ 7%
et Wl HuE & Ades <Table 3>¥ 2k FJo 7+ vw Ax, AR (=-117
p=.908)3 AFF-(t=.198, p=.846)cll <3 Aol7} yEbhA Fgkar, Je el 2y
& 1 (t=-2.169, p=.062)¥ AE4 TEALLEF(t=-1.296, p=.231) EF ARAH} AFS
of felgh zatel7b YEA Frh JuH Al719] FeAs gdE IAe Ade
<Table 4>} 2t} 524 axs FA A7, Fod o7t velbx] ekgtor
(F=113, p=741), & el A= o3k 2ol 7} veEbUbA] e 9kth(F=.009, p=.927). §H4,
A7) 2= ol gk abel7b YR THEF=5.590, p=.031).

1-011

ﬂl
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Table 3. The result of descriptive statistics and independent t-test for single

leg stance with eyes closed (sec)
Pre Post Total
TNBE 27.00+22.03 43.40+29.41 35.2+25.72
TNTE 28.01£13.71 40.32+36.27 34.16£24.99
Total 21.50£17.87 41.86+32.84
t -117 198
D 908 346

Meantstandard deviation;, TNBE, Turtle neck+ballet exercise; TNTE, Turtle neck+traditional
exercise rehabilitation

Table 4. The result of two-way repeated ANOVA for single leg stance with
eyes closed

SS df MS F D ok
Between Subject
Group 9.610 1 9.610 .009 927 .001
Error 17523.600 16 1095.225
Within Subject
Period 1854.738 1 1854.738 5590 .031 259
GroupxPeriod 37.618 1 37.618 113 741 .007
Error 5308.344 16 331.772
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- 30.0
v
=
5]
£ 600
2o
v 5 —+— TNBE
% ?_) _]:OO oo..!“ LER « T X1 TN-TE
2R *
o ©
L oo
o 20.0
)
%)
0.0

Pre Post

Figure 4. Change of single leg stance with eyes closed after exercise program.
INBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional exercise
rehabilitation
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2) Y-¥H 2~ g 2E(Y-balance test; YBT)

A\
N
e
rﬁJ
[>
i)
[>
[
Lo
E
tob

(D Zelesst 184 wsARIZa e ¢

D esTa gyl A5 gz ade e Y-uds HAE F = Ay
el =4 A= t}S <Table 5>, <Table 6>, <Figure 5>3 Zt} Y-#¢x H2E

o
jur)
K

|3 A3}, AFA(t=-.680, p=.506)2F AL (t=-.212, p=.835)dl f2lg o7} el A
rota, e WolMs 2515 (t=-3.170, p=013)3 AEZ SEAL1E(t=-4.677,
p=.002) B Abdel wla] AFFol A Y-HH s H2E F 5 Adigtel fodA St
Sk Ae A7 Aszg anE Eeld AdE <Table 6>3 2. 45z4
FE gl AR, Fog 2elrh YERRA] ko (F=.309, p=586), AT HlA =
Folgk Aol 7k YERFA] @THF=.291, p=597). ¥WFH, A7) 7helE fo] g zto]rt ut
B}k tH(F=25.175, p=.001).

ihd

Table 5. The result of descriptive statistics and independent t-test for right

absolute value of YBT (cm)
Pre Post Total
TNBE 69.87+6.03 75.76+4.02 72.81£5.02
TNTE 71.45+3.43 76.16+3.98 73.80+3.70
Total 70.66+4.73 75.96+3.99
t -.680 -.212
D 506 835

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 6. The result of two-way repeated ANOVA for right absolute value of

YBT
SS df MS F D 1
Between Subject
Group 8.768 1 8.768 291 597 .018
Error 481.400 16 30.088
Within Subject
Period 252.987 1 252987 25175 .001 611
GroupxPeriod 3.102 1 3.102 309 D86 019
Error 160.789 16 10.049

i
Q
D 500
-
o
14
T;ﬁ /5.0
&3
2% oo —— TNBE
o Q.
8 LER « T X1 Th‘TE
[o]
g _
2 65.0
a4

Pre Post

Figure 5. Change of right absolute value of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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T 5 Adiel U Je g A ) vwE @ A <Table 7>3 2o Ho
Foua A AR (=-913, p=375)7 AFF(t=-492, p=.629)°l 23 Zol7t LA
, A ol s B SE 15 (t=-3.147, p=014) 3} HAE52H SFANS1F(t=-4.784,
F oAb Bl AFFolA Y-RH A HAE F S Aol foldA F7)
Sk Aes A7e] dEg anE 93 Ais <Table 8>3 2t}
e g AR, Fog 2eolrh yERRA] eE o (F=.322, p=578), AT A=
T8 2ol7b YERGA @tHF=748, p=.400). ¥, Al7] 7ol fo @ Apolrt
EFtH(F=25.077, p=.001).

5 2

e

o
fo
ofo

Table 7. The result of descriptive statistics and independent t-test for right

relative value of YBT (%)
Pre Post Total
TNBE 81.34+6.48 88.22+3.86 84.78+5.17
TNTE 83.68+4.15 89.16+4.26 86.42+4.20
Total 82.51+5.31 88.69+4.06
t -913 -.492
D 375 629

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 8. The result of two-way repeated ANOVA for right relative value of

YBT
SS df MS F D 1
Between Subject

Group 24.338 1 24.338 748 400 045

Error 520.431 16 32.527

Within Subject

Period 343.484 1 343484  25.077 .001 610
GroupxPeriod 4.410 1 4.410 322 D78 020

Error 219.156 16 13.697

100.0
s

-

m

> 90.0

o

[1¥]

= —— TNBE
=

o «+©0++ TNTE
2 30.0

3

[1¥]

|

Z L

Pre Post

Figure 6. Change of right relative value of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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By @y HEAH SEAGEZad 2 Y-UAA HAE F -]
23 A= thS <Table 9>, <Table 10>, <Figure 7>¥ #Zt} Y-¥#d~ HAE =
-] digh Jek k3 JAd o vuE 3 AdE <Table 9>7 2o H9
WE S A AL (=251, p=.805)F AF$(t=.224, p=.825)°l {2 zto|7F YERA] &
ek Ak el s Bl 515 (t=-1.657, p=.136)> AbA I AFo] §98 o]}
UENGA] kA wr AE A 5 ASIF(t=-3513, p=.008)> Abdl Hl&| Aol Y-
Bdx HEE T Aol F9stAl S7F Ak Jd3t A71e BFEAg aRE
glet A3b= <Table 10>3 #2t} 528 a3E d1st A7, Fo8 2|7t e}
A o™ (F=.001, p=.979), {1 FlA = & Aol7F YepbA] & dth(F=.072,
p=791). Wk A|7] Zrell= el 2o] 7} bk tHE=9.083, p=.008).

=
=

.

Table 9. The result of descriptive statistics and independent t-test for right

anterior of YBT (cm)
Pre Post Total
TNBE 60.83+6.00 63.94+5.60 62.38+£5.8
TNTE 60.27+£2.81 63.44+3.64 61.85+3.22
Total 60.55+4.40 63.69+4.62
t 251 224
D 805 825

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 10. The result of two-way repeated ANOVA for right anterior of YBT

SS df MS F D n
Between Subject
Group 2.507 1 2.507 072 791 .005
Error 553.306 16 34.582
Within Subject
Period 88.674 1 88.674 9.083 .008 362
GroupxPeriod .007 1 .007 .001 979 .001
Error 156.194 16 9.762

2 70.0
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§ —+— TNBE
-S 60.0 es Qs+ TNTE
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=
=
20 €
e
0.0 T
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Figure 7. Change of right anterior of YBT after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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2a93 AEH $EALZEaM wE Y-¥ds H2E F -3
9] %9 Z4 A= thg <Table 11>, <Table 12>, <Figure 8>3 2t} Y-¥HX~ |
2E T S5 935 did Jd 3 Jd o vuE 3 Ade <Table 11>3% 2
|3 A3}, AR (t=-614, p=548)3 ARF(t=.049, p=96D F<lg o7}
LA eiska, A ol A Wl 1F(t=-3508, p=008)% HWEH LEHE

F(t=-4.089, p=.003) EF AbHe] H&] AlFA] Y-#AA HAE F $-TH 9]0

iy
fural
5
)

jus}

AT A7 e adE g% 23 <Table 12>3
2. AEAg 59E SAd A%, £o% Aol7h GEA ol (F=275, p=607),
At el HE 528 2ol7h UehbA]l @ShtHF=134, p=719). ¥k, A]7] Zhel=

Table 11. The result of descriptive statistics and independent t-test for right

posterolateral of YBT (cm)
Pre Post Total
TNBE 75.77+5.50 84.00+4.57 79.88+5.03
TNTE 77.16+3.96 83.88+4.98 80.52+4.47
Total 76.46+4.73 83.94+4.77
t -.614 .049
D 548 961

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 12. The result of two-way repeated ANOVA for right posterolateral of

YBT
SS df MS F D 1
Between Subject

Group 3.674 1 3.674 134 719 .008

Error 439.389 16 27.462

Within Subject

Period 502.507 1 502507  27.249 .001 630
GroupxPeriod 5.063 1 5.063 275 607 017

Error 295.056 16 18.441

e 95.0

m

o

=

o

i

3 __ 850
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E Q

o —— TNBE
g LER « T X1 Th‘TE
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2
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Figure 8. Change of right posterolateral of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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TR AEY LEATIRAYPe] wE YuUds daE F S5

=
Y=o =A"AvE= S <Table 13>, <Table 14>, <Figure 9>3 #t}. Y-HAX~ H
O~

7, AP (t=-1.074, p=.299)7 AF(t=-.716, p=.485)°] <l gt o7}
el ekoktt ek el M Wl % 1 E (t=-2.240, p=.055)2 AbA I ARFo] o] g
ko1 GEUA ekgtal, AEA SEAZIEF(t=-3.017, p=017)& Abde] ns] ApFd|
A Y-"8dls HAE F -5 3o fostA S Hdnh Ja A7) ez
& 39E Qg A3 <Table 14>¥ 2t 4s48& a5 st 43, {3
2ol 7F WERA] ko (F=.448, p=513), H FlM = Fo& o7} YA ¢
SFTH(F=1.123, p=.305). Wk¥, A17] Ftoll= 93k 2ol 7} Yebyth(F=11.196, p=.004).

Table 13. The result of descriptive statistics and independent t-test for right

posteromedial of YBT (cm)
Pre Post Total
TNBE 73.11+8.94 79.44+5.29 76.27+7.11
TNTE 77.00+6.15 81.22+£5.24 79.11+5.69
Total 75.05+7.54 80.33+5.26
t -1.074 -.716
D 299 485

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 14. The result of two—way repeated ANOVA for right posteromedial of

YBT
SS df MS F D 1
Between Subject
Group 72.250 1 72.250 1.123 305 .066
Error 1029.389 16 64.337
Within Subject
Period 250.694 1 250.694  11.196 .004 412
GroupxPeriod 10.028 1 10.028 448 D13 027
Error 358.278 16 22.392

90.0

—+— TNBE
LER « T X1 Th‘TE

Right posteromedial of YBT
(cm)
[w's]
o
o

Pre Post

Figure 9. Change of right posteromedial of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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2) Tdeedt 454 &5

e
[
fr
I
)
2,
=
ru
Y
B\
N
=
r\‘U
[>
ﬁ
ut
lo
rE
fo

D Y-Mes HAE F 33 Augte] W

Ny osrg gdn A5 Sz g e Y-dHHA HAE F F= Ay

o] 24 ANE S <Table 15>, <Table 16>, <Figure 10>3 2t} Y-## 2~ H~
E F F= doighel o Je 23 Je ) vaE @ A= <Table 15>7 2}

ot A¥}, AFA (t=-537, p=.599)FF AF$(t=.921, p=.371) < Zo|7} LiE}
UA o ekgta, FJe delME @ E a5 (t=-5061, p=00D¥ AFH EAZIHF
(t=-2.895, p=.020) EF Abdo] B3] ARFeA Y-HHAX~ HAE
ofstA S7F HATh Jt A7]e] HE5AE g3E Rl Ad= <Table 16>3%
o FeAE anE g9 Ax, fo9 Aolzb vERA ek ko (F=3.712, p=.072),
A ol M= fole zol7F YeEbA] eEAth(F=.024, p=.880). WHH, A]7] Foll&=
o] gk zto]7F ERSTHE=32.725, p=.001).

—

ofy
Y
B\
i)
=
g
o
o

Table 15. The result of descriptive statistics and independent t-test for left

absolute value of YBT (cm)
Pre Post Total
TNBE 69.33+6.80 76.50+4.50 72.91+£5.65
TNTE 70.77+4.34 74.33+£5.43 72.55+4.88
Total 70.05£5.57 75.41£4.96
t -.537 921
D 599 371

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 16. The result of two—way repeated ANOVA for left absolute value of

YBT
SS df MS F D 1
Between Subject

Group 1.174 1 1.174 .024 .830 .001

Error 793.940 16 49.621

Within Subject

Period 258.674 1 258.674 32725 .001 672
GroupxPeriod 29.340 1 29.340 3.712 072 188

Error 126.473 16 7.905

E 80.0

£
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m o
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A 0.0 T

Pre

Post

—+— TNBE
LER « T X Th‘TE

Figure 10. Change of left absolute value of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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D Loy A4 LEAGZIaY wE Y-2dx HAE T A3 A

e 2AANE S <Table 17>, <Table 18>, <Figure 11>3 2t} Y-#HAX~ g~

7}, AR (t=-688, p=501)F AFE-(t=.704, p=.492)°l <3+ 2ol 7} LiE
UA ekt Je uelME weeE 1 (t=-5.021, p=.00D)3 AEH SEAZIF
(t=-2.993, p=017)EF Aol B3] Ao A] Y-"lAd~ HAE F #5 ddigte] #9
A Z7F Fqct. Ay A7 FEdg guE #3938 Axs <Table 18>3 2t}
FoAg e e AR, fod aeolrt vErdA ekt e m(F=3589, p=.076), {
o M= fost Aol 7k YERA] ehkTH(F=.001, p=.973). ¥FH, Al7] el f9
sk zko] 7} YEFSTH(F=33.241, p=.001).

Table 17. The result of descriptive statistics and independent t-test for left

relative value of YBT (%)
Pre Post Total
TNBE 80.68+8.05 88.97+£5.97 84.82+7.01
TNTE 82.83+4.75 87.02+£5.81 84.92+5.28
Total 81.75+6.4 87.99+5.89
t -.688 704
D 501 492

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation

_39_



Table 18. The result of two-way repeated ANOVA for left relative value of

YBT
SS df MS F D 1
Between Subject
Group .080 1 .080 .001 973 .001
Error 1087.261 16 67.954
Within Subject
Period 350.314 1 350.314  33.241 .001 675
GroupxPeriod 37.822 1 37.822 3.589 076 183
Error 168.619 16 10.539
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Figure 11. Change of left relative value of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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DY 2209 Hed ALz e Y-Udx giE F F-die
=2 A= S <Table 19>, <Table 20>, <Figure 12>3 #t} Y-¥d~x HXAE 3

-l ek J+ 1% <Table 19>7} 2t} e 3t 1|
W A AP (E=.285, p= 779 AFF(£=930, p=.366)o1 et AFo]7k YERA] ekgko
o Ad el s 15 (t=-4.042, p=00H)¥ AFTH SFAL1E(t=-2.955,
p=018) E5F Abdel] Bl ALFolA] Y-#Ax HaE T FH-dwo] Fo5A Tt H
Ak Had A719 dEg adE Q1% AE <Table 20>7 2l 4528 &
= gl AR, o zpolzb yERA ok om(F=655 p=.430), JT IFellA %
Frolst zFol7k YEbUA EUTHE=417, p=.528). ¥FH, Al7] Frell= Fod ozt o
Eb 5k tH(F=24.544, p=.001).

e vnE @ At

2

Table 19. The result of descriptive statistics and independent t-test for left

anterior of YBT (cm)
Pre Post Total
TNBE 60.05+6.16 65.00+4.86 62.52+£5.51
TNTE 59.38+3.35 62.94+4.50 61.16+£3.92
Total 59.71+4.75 63.97+4.68
t 285 930
D 79 .366

Mean#standard deviation,
exercise rehabilitation

_41_
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Table 20. The result of two-way repeated ANOVA for left anterior of YBT

SS df MS F D n
Between Subject
Group 16.674 1 16.674 A17 528 025
Error 639.861 16 39.991
Within Subject
Period 162.562 1 162562  24.544 .001 605
GroupxPeriod 4.340 1 4.340 655 430 039
Error 105.972 16 6.623
70.0
—+— TNBE
60.0 ++0++ TNTE

Left anterior of YBT (cm)

-

0.0
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Figure 12. Change of left anterior of YBT after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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aW AEH SEATIZLaYP WE Y-BUS HiE F 458

2E T F-50 9|5 i Jo 4 JAd il vlwE 3 A= <Table 21>3 2
of Ak 7k wlal Az AP (t=-578, p=571)3 AR (t=1.043, p=.313)°l 2|3 2}o]7}
UERA ekgkar, Hek el M 2e s 1w (t=-4.332, p=.003) % HEA FEAL
F(t=-2.386, p=.044) E5 Abdol] Hld] AlFolM Y-wlHAx HAE F -3 9Z0]
Fo8A F7F Ak A A7) A5Ae ansS g3 AdE <Table 22>3
2o AsAag a2nE g A, fFod zelrt vEuA ekgkem(F=3.367,
p=.085), M el A= Folgk Aozt YEpA & RehHF=.074, p=.789). ¥, A]7] 7}
o= Fold atol7b e THE=23.645, p=.001).

Table 21. The result of descriptive statistics and independent t-test for left

posterolateral of YBT (cm)
Pre Post Total
TNBE 76.77+5.49 84.88+6.16 80.82+5.82
TNTE 78.33+5.91 82.00+5.57 80.16+5.74
Total 77.55%5.7 83.44+5.86
t -.978 1.043
D 571 313

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 22. The result of two-way repeated ANOVA for left posterolateral of

YBT
SS df MS F D 1
Between Subject
Group 4.000 1 4.000 074 789 005
Error 862.750 16 53.922
Within Subject
Period 312.111 1 312.111  23.645 .001 596
GroupxPeriod 44.444 1 44.444 3.367 .085 174
Error 211.194 16 13.200

—+— TNBE
LER « T X1 Th‘TE

Left posterolateral of YBT (cm)

-

0.0
Pre Post

Figure 13. Change of left posterolateral of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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2ad d%4 TEAGZEa wE Y-#dAs HAE F oFH-$0
Y=o A4 A3= oS <Table 23>, <Table 24>, <Figure 14>3 ¢} Y-
2E F -0 uiSel g A9 b Jo o HuE ¢ A= <Table 23>7 2
o Ad 7F wa Ay AFA(=-.805, p=.432)3F AFS(t=.375, p=.713)° +2|g A}o]7}
UEREA] okt e el A @ 5 15 (t=-3.369, p=.010)2 ARl v]E] ARSof A
Y-2d2 H2E F F-F0 yFo] fFostA FUHHAL, A AR LE
(t=-2.057, p=.074) AP ARSo] Foldk abo] 7 e ek sk
24 ans 3 Ay <Table 24> 2t} 4524 ans 3 Ay, fo
3k 2pol7b vrERUA] 9o (F=2483, p=.135), A& 7l M= 93 2po]7} e A)
Sro}tH(F=.101, p=.755). ¥WFHA, A]7] kel 98 zto] 7} YR tHE=15519, p=.001).

Table 23. The result of descriptive statistics and independent t-test for left

posteromedial of YBT (cm)
Pre Post Total
TNBE 71.16=10.21 79.33£5.03 75.24+77.62
TNTE 74.61£7.76 78.11+£8.39 76.36=8.07
Total 72.88+8.98 78.72+6.71
t -.805 375
D 432 713

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 24. The result of two-way repeated ANOVA for left posteromedial of

YBT
SS df MS F D 1
Between Subject

Group 11.111 1 11.111 101 755 .006

Error 1767.528 16 110.470

Within Subject

Period 306.250 1 306.250 15519 .001 492
GroupxPeriod 49.000 1 49.000 2.483 135 134

Error 315.750 16 19.734

90.0

Left posteromedial of YBT (cm)

—+— TNBE
LER « T X1 Th‘TE
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Figure 14. Change of left posteromedial of YBT after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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3) Al A &8 %% (Physical efficiency index, PEI)

S <Table 25>, <Table 26>, <Figure 15>3} 2t} ANAZEAFo] 3 Jd 73}
o HaE § AE <Table 26>7 Zoh e+ 7F vl A¥ ARA(t=.161, p=.874)
B AFF(t=-.012, p=990)ll frefgh AFol7b vERUEA Fokar, [ Wel Ak EeF 1
F(t=-1.038, p=330)7 W54 FEAL1F(t=-1.236, p=.251)> AL} ALFo] Fo) &

Aol7k A gtk Ads Azl 452 m3E %A@ Ans <Table 26>
32T 4EAE BNE BQF A, £ A7t YA 2kev(F=060,
p=.810), F& ZHF=.006, p=.941)3} Al7] 7HF=2.605, p=.126)l A= <]t =po]7} LpE}

U gkt

Table 25. The result of descriptive statistics and independent t-test for

physical efficiency index (score)
Pre Post Total
TNBE 53.69+5.92 95.29+3.91 54.49+4.91
TNTE 53.16+7.80 55.33+10.08 54.24+8.94
Total 53.42+6.86 55.31+6.99
t 161 -.012
D 874 990

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 26. The result of two-way repeated ANOVA for physical efficiency

index
SS df MS F D 7
Between Subject
Group 525 1 525 .006 941 .001
Error 1507.915 16 94.245
Within Subject
Period 32.075 1 32.075 2.605 126 .140
GroupxPeriod 733 1 733 .060 810 .004
Error 197.018 16 12.314
70.0
i
[+¥]
b=
;I 60.0
2’0
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Figure 15. Change of physical efficiency index after exercise program. 7NBE,
Turtle neck+ballet exercise; TNTE, Turtle neck+traditional exercise rehabilitation
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1) 2Ye5y A8d SsAdzzadd w2 o8 (Grip strength)e] ¥ 3}

B eEIR IR HEY LEAGERIaY wE oty ZHdANE T
<Table 27>, <Table 28>, <Figure 16>3} 2t} <= djgh Hek 7k FGek o v
£ ¢ Ay <Table 27>¥ 2k Jo b vl A3} AR (t=-958, p=.352)7 AR
(t=—761, p=4b8)ll g zfol7k YA eska, [ WelM = EHRE1E
(t=—4.776, p=.001)2} A54 2FAZ1H(t=-3.313, p=.011) EF ALdo] va] AFF ol A
otedo] frofstAl F7F HUE At Al7]e] FeAg aRE gl Ade <Table
28> Ak, Asad anE gld Ay fod zolrt vErYA ke (F=.173,
p=683), Wt el A% Folgk Aozt EpbA FRrhH(F=.822, p=.378). ¥FH, A[7] 7}
o= freofg Abe]7b YERth(F=31.095, p=.001).

o

Table 27. The result of descriptive statistics and independent t-test for grip

strength (kg)
Pre Post Total
TNBE 22.03+3.15 26.03+4.73 24.03+3.94
TNTE 24.17+5.92 27.62+4.10 25.89+5.01
Total 23.1+4.53 26.82+4.41
t -.958 -.761
D 352 458

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 28. The result of two—-way repeated ANOVA for grip strength

SS

df

MS

r D n
Between Subject
Group 31.360 1 31.360 822 378 .049
Error 610.350 16 38.147
Within Subject
Period 124.694 1 124.694  31.095 .001 660
GroupxPeriod 694 1 694 173 683 011
Error 64.161 16 4.010
40.0
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Figure 16. Change of grip strength after exercise program. 7NBE, Turtle neck+ballet
exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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(2) FH s A5H SN2 o w2 93 (Back muscular strength)<]
H 5}
ez Ay JEH SEAgZaade) wE wge 2AHAdnE oo

<Table 29>, <Table 30>, <Figure 17>3} Zt}. wj=o] tisk Aok 7 Ak W H
WE ¢ A= <Table 20> Zoh Jub 7+ v Ay} AR (t=-1.811, p=.089)2 AL+
(t=-366, p=719)°] frejet zelzb vebbA ekgtal, Ha delAs deds
(t=-4.801, p=.001)= Abdel ua] Aol A wjo] fFolatA F7F =Hqon, e
TE AL T H(t=-2182 p=.061)2 AP AFol fog Aol7t vEbA| ekt H
B A7 A5 Ag Ea3E &A% A= <Table 30> 2t 4524 533 &9l
g Axk §ol3k 2ozt e th(F=6.039, p=.026). A& 7+ Wt A= FoF 2fo]v}
UEFLbA] QQFIL(F=1439, p=.248), A7 ztole 93k =tol7} urERTHE=26.326,
p=.001).

o

)
T
6:_

Table 29. The result of descriptive statistics and independent t-test for back

muscular strength (kg)
Pre Post Total
TNBE 50.00+7.83 65.61+8.39 57.80£8.11
TNTE 62.27£18.76 67.77+15.64 65.02+17.2
Total 56.13£13.29 66.69+12.01
t -1.811 -.366
D 089 719

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 30. The result of two-way repeated ANOVA for back muscular

strength
SS df MS F D n
Between Subject
Group 469.444 1 469.444 1.439 248 .083
Error 5220.556 16 326.285
Within Subject
Period 1002.778 1 1002.778  26.326 .001 622
GroupxPeriod 230.028 1 230.028 6.039 .026 274
Error 609.444 16 38.090
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Figure 17. Change of back muscular strength after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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5) Sl& <2 7]71(Sit-up)

(1) FA e A84 SeALZZ2 a0 w2 JEdey|7]e ¥l

W

S <Table 31>, <Table 32>, <Figure 18>¥ #t}. SlEdo7|7]d it Aot 73k
@ W HuE & A= <Table 31> 2ot FJatk 7 vl A3, AR (=467, p=.647)
I AR (t=405, p=69D)°ll ol gt kel 7b YEtubA]l ektar, Jek el M= Sl 1w
(t=-5.256, p=.001)% H&2 &&ALLHF({t=-4766, p=.001) ZF Aol Hla| Ap5of A
AmAo71717F FostAl S7F HAT Hed Ao g aRE gl A=
<Table 32> 2t} Hs4g& s A3 43} F8A 7|0 B2 52§ 27
Me fFoe zbol7F YEtA] @™ (F=.004, p=.953), Jo oAM= 95 zo]7}t
UEbHA % THE=196, p=.664). W, A7] ZFell= #odk o] 7b WERSETHE=49.778,
p=.001).

Table 31. The result of descriptive statistics and independent t-test for sit-up

(reps/60sec)
Pre Post Total
TNBE 25.11£8.29 31.55%7.78 28.33+£8.03
TNTE 23.00£10.72 29.55+12.62 26.27£11.67
Total 24.05+9.50 30.55+13.7
t 467 405
D 647 691

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 32. The result of two—-way repeated ANOVA for sit-up

SS df MS F D 1
Between Subject

Group 38.028 1 38.028 .196 .664 012

Error 3107.111 16 194.194

Within Subject
Period 380.250 1 380.25 49.778 .001 757
GroupxPeriod 028 1 028 .004 953 .001
Error 122.222 16 7.639
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Figure 18. Change of sit-up after exercise program. 7NBE, Turtle neck+ballet exercise;
INTE, Turtle neck+traditional exercise rehabilitation
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6) A= (Back-bending pose)

() He s 454 SEARE2 R Be AF2e Wa

el gEra iy AEA LEQgdzzadd wE AFTFe =AHZAyE e
<Table 33>, <Table 34>, <Figure 19>3} #t} Ao that Jo 713 Fdt W u

WE g A= <Table 33>3 2tk ek 7k vl A3} AFA(-1.504, p=.152)3 AR+
(t=.570, p=577)°] 28 Aoz} vpephA] ekkr) Hek ol A w5 15 (t=-3.174,
p=.013)2 Al mla] ApFol M AlF=o] fFolatA TUFESlA, AEH FE AL LF
(t=-1.284, p=.235)2 A} ARSo] frolgh xpolzb ERA] ekokeh Hda Al7]e] A4
A4 92 F3 A3 <Table 34>3 2}, 4528 &3 I
gk zbol7b JERETHE=4.683, p=.046). J& ZFelME frofdk zpelrh yEpUA ok
(F=601, p=449), A17] 7rell= frolet Aol 7h Uebgth(F=11.564, p=.004).

=

Ll
Lo

23

rot
i}
Lo

fol

Table 33. The result of descriptive statistics and independent t-test for

back-bending pose (cm)
Pre Post Total
TNBE 40.88+9.94 50.88+5.48 45.88+7.71
TNTE 47.11£7.42 49.33£6.08 48.22+6.75
Total 43.99+8.68 50.10+£5.78
t -1.504 570
577
D 152

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 34. The result of two-way repeated ANOVA for back-bending pose

SS df MS F D 1
Between Subject
Group 49.000 1 49.000 601 449 036
Error 1304.139 16 81.509
Within Subject
Period 336.111 1 336.111 11.564 .004 420
GroupxPeriod 136.111 1 136.111 4.683 .046 226
Error 465.028 16 29.064
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Figure 19. Change of Back-bending pose after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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7) T4 =o]H7] (Vertical jump)

(1) Tl eE A5 eEARERade] GE 51 ol Wal

<Table 35>, <Table 36>, <Figure 20>3} Zt}. F7 z=ol¥ 7] 3t A 7+ Ao
Ul v g 3 A3 <Table 35>¥ 2tk & 1k vl A3 AR (t=-1.853, p=.082)%}
AR (t=-1.033, p=317)°l Fold Ztol7F yEhbAl Fdth Je vl s 1E
(t=-4.561, p=.002)= Abdel Hla] ARFolA =2 EolH7|7F fFolatAl S7F HA L,
T FEAEIF(t=-1.344, p=216)2 AP} ALFol Fof gk Afol7h yERUA] gttt
ik A71e] s a3E g% A= <Table 36>3 2t 4s4E& a3&
Slgk A3, fFoldk Aozt vEhuAl &t o (F=2.261, p=.152), ' el A= fFo
gk zpol7F YERA] 2 THE=2.170, p=.160). ¥FH, Al7] tell&= 8 zfo] 7t YEE

P2

tH(F=13.759, p=.002).

Table 35. The result of descriptive statistics and independent t-test for

vertical jump (cm)
Pre Post Total
TNBE 23.55+4.74 26.44+5.34 24.99+5.04
TNTE 27.66+4.66 28.88+4.67 28.27+£4.66
Total 25.60+4.7 27.66+5.00
t -1.853 -1.033
D 082 317

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 36. The result of two-way repeated ANOVA for vertical jump

SS df MS F D 1
Between Subject
Group 96.694 1 96.694 2.170 .160 119
Error 713.111 16 44569
Within Subject
Period 38.028 1 38.028 13.759 .002 462
GroupxPeriod 6.250 1 6.250 2.261 152 124
Error 44.222 16 2.764
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Figure 20. Change of vertical jump after exercise program. TNBE, Turtle neck+ballet
exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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2. YRRSZ=ROY HSH SSNE==Io mE MATYe Hst

1) A= (Body weight)

(D) Feeedt e

2
Ho
offt
)
fie)
[l
fr

I

i)
=2,
=)
it

2

ofN
1o

E
Yo

HEerrze Ry HEH eEAZEZzadld wE AF =ZAHARE oS
<Table 37>, <Table 38>, <Figure 21>3} %t} AlZFol digh Jet 1k FJeb o v
£ ¢ Ay <Table 37> ok Hw 7+ vlu A, AR (t=-477, p=.640)7 AFS

(t=-410, p=687)cl fregk Apol7k vebbA] @k, A dedAs T 1w
(t=.144, p=889)3} AE% LEAT1F(t=879, p=405) =F AbAI} ALF o] Fo]3 A}
o7 vtepubA] skt Adat A7 e s Ag g5 €913 Ade <Table 38>
ok AsAg ZaE gl A3, o3 Aelrt dEuA] F %o m(F=.077, p=.785),
A ZHF=.200, p=661), A17] 7HF=.285 p=601)°l% F23 2Fo]7} vebLbA] &okt}

5 M

Table 37. The result of descriptive statistics and independent t-test for body

weight (kg)
Pre Post Total
TNBE 54.87+4.53 54.81+3.92 54.84+4.22
TNTE 55.91+4.65 55.70+5.17 55.80+4.91
Total 55.39+4.59 55.25+4.54
t 477 -.410
D 640 687

Meantstandard deviation;, TNBE, Turtle neck+ballet exercise; TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 38. The result of two-way repeated ANOVA for body weight

SS df MS F D n
Between Subject
Group 8.314 1 8.314 .200 .661 .012
Error 666.409 16 41.651
Within Subject
Period 174 1 174 285 601 018
GroupxPeriod .047 1 .047 077 785 005
Error 9.744 16 .609
65.0
FFE’ 60.0
=
T 550 e - —— TNEE
o .20+« TNTE
o
B 500
0.0 —l_
Pre Post

Figure 21. Change of body weight after exercise program. 7NBE, Turtle neck+ballet
exercise, TNTE, Turtle neck+traditional exercise rehabilitation
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2) A4 ZFA 4 (Body mass index)

=
L,
=)
r—{o
—E
2
offt
2
Mo
offt
)
et
(&l
Hﬂ
n&‘é

of me AAeAsel sl

B eeZ2 o]y A 2eAGZ2ad e ALFAF] SHEA%E oy
<Table 39>, <Table 40>, <Figure 22>3} 2t} AAHA|gof thd Het 7ha} Het

HlaE g A¥e <Table 39> o) Ao b vla Ad AR (t=-.041, p=.967)%} A}
F(t=.040, p=968)°l Fog zteol7h yEbubA ki, JAd HelME T IE
(t=121, p=907) % AFH SFEANTITEF(t=922, p=.383) BF AbAF ALFo Fo3 2}
ARG A7 AEAE 29E gRlgh Aib= <Table 40>
Ay AeAg g9 e A, foe Aeolrt v @k o (F=.103, p=.752),
g ZHF=.001, p=1.000), 1 7] 7HF=.286, p=.600)o] = -F2] 3 }o]7} vpehA] ekgke},

>i

Table 39. The result of descriptive statistics and independent t-test for body

mass index (kg/m’)
Pre Post Total
TNBE 21.23+1.44 21.21+1.33 21.22+1.38
TNTE 21.26%1.93 21.17+2.09 21.21+£2.01
Total 21.24+1.68 21.19+1.71
t -.041 .040
D 967 968

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 40. The result of two—-way repeated ANOVA for body mass index

SS df MS F D 7
Between Subject
Group .001 1 .001 .001 1.000 .001
Error 94.412 16 5901
Within Subject
Period 028 1 028 286 .600 018
GroupxPeriod 010 1 .010 103 752 .006
Error 1.552 16 .097
25.0
=
E;
T
[1¥]
i —— TNBE
g 200 «+0++ TNTE
g
z
o
M i
0.0 —l_
Pre Post

Figure 22. Change of body mass index after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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3) A A *E (Percent body fat)
(1) HAeEsy A52 SeASGIRz o] e A E2 W3l

sz ady A5 SEAZZRadd w2 AALEY Z=AHAAIE oS
<Table 41>, <Table 42>, <Figure 23>3} Zt} AALE] hzt Jd 7H3p Hot

g 3 A¥= <Table 41>3 2ok FJak 1+ vl A3 AR (t=-.011, p=.992)¥ A}
F(t=424, p=67D0°l el zol7b yeubAl &k, He oAM= THEs s
(t=-.163, p=875)3% T4 FEALTF(t=1.446, p=.186) EF AP} ApFo] frofgh
Aol 7b vpebubAl skth F et A7 deAg aE gQle Ade <Table 42>

=)
3 g Asze a3E g3 Ay, F9% Aozt yERUA ko (F=.293,
p=596), A 7HF=.043, p=.838), Al7] 7HF=.052, p=.823)0o| &= 238t x}o]7} vEFLEA
ook,

Table 41. The result of descriptive statistics and independent t-test for

percent body fat (%)
Pre Post Total
TNBE 29.41+7.24 29.75%4.49 29.58+5.86
TNTE 29.44+5.85 28.60+6.82 29.02+6.33
Total 29.42+6.54 29.17+5.65
t -.011 424
D 992 677

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 42. The result of two-way repeated ANOVA for percent body fat

SS df MS F D 1
Between Subject
Group 2.834 1 2.834 .043 .838 .003
Error 1054.891 16 65.931
Within Subject
Period 562 1 562 .052 823 .003
GroupxPeriod 3.180 1 3.180 293 596 018
Error 173.702 16 10.856
45.0
<
8 350
%.
-S (}T'_'"‘Oto.otot.t.m —‘_TN'BE
g ««0++ TNTE
o 25.0
[1¥]
o,
0.0 —l_
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Figure 23. Change of percent body fat after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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4) A A #(Fat-free mass)
() T 57 AEH gz g w2 A uake] W3l

sz ady A5 SEAZZRadd w2 AAwEe =AHAAINE os
<Table 43>, <Table 44>, <Figure 24>3} Zt} A|Ao] thzt Jo 7h3p ot

g 3 A¥= <Table 43>3 2o ok 1+ vl A3 AR (t=-560, p=.583)¥ A}
F(t=-.800, p=435)°l frolgt Aol7} yetuA ek, A el = Tl s 1w
(t=.105, p=919)% HAEFH SEAZIF(t=-1.139, p=288) EF ALAI} ALFo] fFofsh
Zpol 7k yebbAl gtk Ak Al71e FeAd aaE &% d3t= <Table 44>
I 2o AEAE 2aEs g A3, Fod Aok yEhuAl edgk o (F=.153,
p=.700), J& THF=522, p=.481), A7l HF=.036, p=.852) % 2|t =o]7} YEA]

et

o

<

Table 43. The result of descriptive statistics and independent t-test for

fat-free mass (kg)
Pre Post Total
TNBE 38.53+3.01 38.44+3.10 38.48+3.05
TNTE 39.26+2.51 39.52+2.58 39.39+2.54
Total 38.89+2.76 38.98+2.84
t -.560 -.800
D 583 435

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 44. The result of two-way repeated ANOVA for fat-free mass

SS df MS F D 1
Between Subject
Group 7.380 1 7.380 b22 481 .032
Error 226.332 16 14.146
Within Subject
Period .063 1 .063 .036 .852 .002
GroupxPeriod 267 1 .267 153 .700 .010
Error 27.826 16 1.739
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Figure 24. Change of fat—free mass after exercise program. 7NBE, Turtle neck+ballet
exercise, TNTE, Turtle neck+traditional exercise rehabilitation
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<Table 45>, <Table 46>, <Figure 25>¥} 7t} F7 2 F7}
HliLE ¢ A= <Table 45>3 vk Jok 7F vl A3}, AR (t=-.304, p=.765)7 A
F(t=.093, p=927N)° fFolg Aol7} uEhubA sk, Y M= T
(t=-4.941, p=.00D) % HAE4 &AL ITF(t=-6.649, p=.001) EF AFxo| H|3] A5 A
FAHFZ] FostA F7F HAY [ A7 AsAE s g 23
<Table 46>3 #t}. Hs4E T35 A3 A3 F93 zo|7F YA Fkow
(F=141, p=712), /& ZFlM &= F3 AFo]7} YephA] Skt (F=.006, p=.939). ¥4,
A7) ZHF=61.071, p=.00D)°ll = -+ & zto] 7} YEFeHF=61.071, p=.001).

b

iy

Table 45. The result of descriptive statistics and independent t-test for

craniovertebral angle (degrees)
Pre Post Total
TNBE 47.33+2.39 04.47+4.36 50.9+3.37
TNTE 47.78+3.81 54.27+4.74 51.02+4.27
Total 47.55+3.1 04.37+4.55
t -.304 093
D 765 927

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 46. The result of two-way repeated ANOVA for craniovertebral angle

SS df MS F D 1
Between Subject
Group 147 1 147 .006 939 .001
Error 385.534 16 24.096
Within Subject
Period 418.202 1 418.202  61.071 .001 792
GroupxPeriod 967 1 967 141 712 .009
Error 109.566 16 6.848
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Figure 25. Change of craniovertebral angle after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation

_68_



2) 7Z5-A o A 4= (Neck disability index, NDI)

(1) deleEs 454 LEAREL A B FRFolAse] sl

& <Table 47>, <Table 48>, <Figure 26>3 7t} AR ojx o] thst Ak 7h3 {

& ¢ A3 <Table 47> ok {7+ vla A3, AR (t=-.248, p=.807)
o= Fofgh AFol7k YEhA]l eFokal AFS(t=-2.266, p=.038)° A= HHF 1m0l A
Y FeAgaFERY AR ANATIE FoleA AaESd A W HEE 1

Azt HeeE1H (=873, p=00D)FH HEH ST AL IF(t=2604, p=031)S A

AV
R
ey
F

el AN ARAAA T feolaA gaHdth A9 Avle 4ae BNE
sele AT <Table 48>3 2tk 4344 &98 83 2%, #o13 Aol g

A gtom(F=2557, p=129), Re A E
(F=2.261, p=152). W, A7] Zkol = §9 & Aol 7}

o Aozt vEA ekt
E}5oH(F=39.081, p=.001).

T

Table 47. The result of descriptive statistics and independent t-test for neck

disability index (score)
Pre Post Total
TNBE 9.66+2.95 3.66+1.80 6.66+2.37
TNTE 10.00£2.73 6.44+3.20 8.22£2.96
Total 9.83+2.84 5.05+2.5
t -.248 -2.266
D 807 038

Mean#standard deviation, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 48. The result of two—-way repeated ANOVA for neck disability index

SS df MS F D n
Between Subject
Group 21.778 1 21.778 2.261 152 124
Error 154.111 16 9.632
Within Subject
Period 205.444 1 205.444  39.081 .001 710
GroupxPeriod 13.444 1 13.444 2.557 129 138
Error 84.111 16 5.257
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Figure 26. Change of neck disability index after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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3) %7 =(Numeric rating scale; NRS)
(1) H ¢ AE2 SsQgdzzadd e E571r0 W3}

sz ady A5 SEAZZEadd b2 5575 =AATNE os
<Table 49>, <Table 50>, <Figure 27>3} 2t} EFZ7r=o] izt Jd 7+ Hot
H g gk A3 <Table 49>3 Zth ek 7F vl A¥ AR (t=-319, p=.754)7} A}
F(t=-1.650, p=118)ll Folg o7k YebbAl oka, A oM e e 1w
(t=10.553, p=.000)3 H&4 &AL 1EF(t=4.857, p=.001) EF Aol H]s| A}l A
ESAETE FYsHAl AAHEAY. JEI A7 A 2RE g3 Axe
<Table 50> 2t} o4& adE A3 A3 Fo3 zho|7b YAl Fhon
(F=2.118, p=.165), A& It %= o5k xfol7} vpepbubA] e hth(F=.922, p=.351). Wt
A, A7 ZRell= 98k Zbo] b YrERSETH(EF=94.118, p=.001).

Table 49. The result of descriptive statistics and independent t-test for

numeric rating scale (score)
Pre Post Total
TNBE 3.66+1.11 1.11+0.78 2.38+0.94
TNTE 3.88+1.76 2.00+1.41 2.94+1.58
Total 3.77+1.43 1.55+1.09
t -.319 -1.650
D 754 118

Mean#standard deviation;, TNBE, Turtle neck+ballet exercise;, TNTE, Turtle neck+traditional
exercise rehabilitation
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Table 50. The result of two-way repeated ANOVA for numeric rating scale

SS df MS F D 1
Between Subject
Group 2778 1 2.778 922 351 .054
Error 48.222 16 3.014
Within Subject
Period 44.444 1 44.444 94.118 .001 .855
GroupxPeriod 1.000 1 1.000 2.118 165 117
Error 7.556 16 A72
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Figure 27. Change of numeric rating scale after exercise program. 7NBE, Turtle
neck+ballet exercise;, TNTE, Turtle neck+traditional exercise rehabilitation
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<Abstract>

Effects of ballet exercise on cervical alignment, pain
and physical fitness in women with turtle neck

syndrome

Han, Nu-Ri

Department of Kinesiology
Graduate school of Jeju National University

Jeju, Korea

Supervised by professor Seo, Tae-Beom

This study aimed to compare and analyze the effects of 8 weeks of ballet exercise
on physical fitness, body composition, and cervical function in adult women with
turtle neck syndrome. The subjects of study were 18 adult women with mild turtle
neck syndrome, which were randomly divided into two groups; turtle neck + ballet
exercise group (TNBE, n=9) and turtle neck + traditional exercise rehabilitation
group (TNTE, n=9). Ballet exercise program consisted of bar and center exercises,
and traditional exercise rehabilitation was composed of strengthening and stretching
exercises. Two exercise rehabilitation programs were conducted three times a week
for 8 weeks. Balance, cardiopulmonary endurance, muscle strength, muscle

endurance, flexibility, quickness, body composition, craniovertebral angle, neck
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disability index, and numeric rating scale were measured before and after the
exercise intervention. Two-way repeated measures ANOVA was performed to
confirm the effect of interaction between groups and periods. An independent t-test
was performed to compare the differences between groups before and after
participation in the exercise program, and a paired t-test was performed to confirm
the amount of change within each group. The statistical significance level (a) of all

analyses was set to .05. The results obtained in this study were as follows:

First, ballet exercise intervention significantly increased back muscular strength,
back-bending pose and vertical jump.

Second, ballet exercise and traditional exercise rehabilitation interventions
significantly increased grip strength and sit—up.

Third, ballet exercise and traditional exercise rehabilitation interventions significantly
increased dynamic balance.

Fourth, Dballet exercise and traditional exercise rehabilitation interventions
significantly increased craniovertebral angle.

Fifth, ballet exercise and traditional exercise rehabilitation interventions improved the
neck disability index (NDI) as well as TNBE further decreased NDI than those in
TNTE.

Sixth, ballet exercise and traditional exercise rehabilitation interventions significantly

decreased the numeric rating scale.

To summarize the results of this study, both TNBE and TNTE improved cervical
alignment, cervical function, pain, and dynamic balance. Although TNTE showed
improvement in muscle strength and muscular endurance, TNBE ameliorated muscle
strength, muscular endurance, quickness, and flexibility when compared to TNTE. In
conclusion, our findings suggested that the ballet exercise program was as effective

In posture correction as traditional exercise rehabilitation.

_82_



o
k]
rld
re

tlo
)
0%
o
tt
2
R
e
2
e

ZEA, AN, F3F, & olhd. (2020). AEHHAA S
Aoldg o] &3 AAAE S e 3 5y HEdE A e s
], 8(3), 173-180.

ARG 714(2022). FUAANAYFA. AR FAANEIYD . [cited 2022 May

o ©
N

30]. Available from http://opendata.hira.or.kr/op/opc/olapMfrnIntrsIinsInfo.do

o
d

W, & £HAR (2018). W vl 89 12500 EEERaH] 60 Al °f
&g 794, dEeE H ddaeHed vAs 9 HEFEAI=wH,
76(1), 1-17,
AA, & o145, (2015). &AM E AR e e ofgtw~a 4 wE o
A B4 F=eE A, 2503), 265-274.

AR, & U4 (013). V7] £Eo] MW 49le] Az Ag@AAH
A 9% FAHHIVERFS S =E A, 7(4), 145-15L

A, A, A, AEY, & SAA. (2013). AvFEE ARGAZEe] B 2§

wol FHAmel Zwel A@edd WAL g BIATBANRNNA

20(1), 10-17.
A, (2016). F-EellM e NAGE} nFeEAd nF EFEGI=ER, 742),
49-61.

dEs & ZA5. (2017). &5 Ee]dd stej2zage] A7 A W #
Ao ABE gt ofda AR 2 vXe 93 = eI A,
12(2), 121-127.

b
o
N
)
2
il
)
il
S~
>
1o,

2
2
ey
il
S~
o
1o
2
Y

_83_



AEZ, & T, (2020). T5E g3 54759 Y-balance test Hlu 2 A&}
o] AaaA. F=dY2383 A | 15(2), 575-585.
A, (2016). dvloddwe=le] ey v SFo] ¢, sk AT, el v A= g
& FFw=AA K3 A 3(1), 31-42.
4. (20200, AQRAAEA ] ARFHo] $3Ae FEEQ Y F8
ZolAbe] vl A = I WAFESIEEY, M), 4

o
A, ol A, A, & A71%. (2007). BF AATHEE R WA (Mckinzie) 73
E

u\i

’ ’ ’

ReEo] ARE @A AR
16(3), 687-698.

MA &, & A&, (2021). 2 AloF wprben} e Al swlo] = ko] m W gk
T A &3 A, 35(3), 17-34.

FAN, ARE AE, & AT, (2020). e AAolM e Het4dEeF3 PNF &

Welo] ARBZFE 4o B 4P, B P45 L AHRY VA= G,

’

ol\
2
=
o
of
o
o
H
2
4

G
o
Joby
XN

PNF and Movement, 18(1), 11-22.

A0 (2020). A e dHE el gobA- e 24E EEdy Y =
2% s 2 g3 A% Official Journal of Korean Society of Dance
Science, 37(4), 55-66.

AT, At A, olAE, A7, & D3k (2010). L A ARG A
of et Ex. F=A7IesI] =EA, 11(12), 4812-4818.

ol A1Ql, A&, & AHuHgt. (2009). LHlFHel frobe] AAF A ale] nA= &3
= 5F-&H3H3 A, (18), 65-76.

ol &7, ¢ted, AR, WA, & FHA. (2017). AFHHAAE 7HR 2T Aol Al

& AolA. (2007). A& A B7HE 9% Neck Disability
Index ¢ AF %= = FZAFEIX 583 A, 14(3), 97-106.



o]F¢, Hlel, & HEIg (2015). LAE B A7 TRao] =] AHF3} I
TAA A= 23 S ASHEE A 24(1), 1525-1532.

o]F 3], & wEF. (2017). T ZE o] duk oY sA (M) FA4, <715
54 9 Feo] A= 29 $EEFH #37|&, 13(4), 65-86.

o] 13|, o]%3], & AT, (2020). HNAGF oAVFEA o] Ad<l Wy FABFI} 9. T
T Y A58 3 A, 34(2), 65-88.

ol 3zl &Af, AT, &4H, FAF, ol&Hl, & olthH. (2020). SNPE Z 217 0]
A A o de] A wAR AEE @ste A= JdF dxdY 233
A, 15(2), 565-573.

Ao, & HAol. (2012). RAD 2 Z2a9e B3 A4 wA. FZFLH8E A
(27), 147-157.

AL, 297, & AT (2018). e A7t AAFT ARAY AATA, A", 1
A} ol xd”lo] wX = J3F A 8783 A, 27(4), 845-855.

, 29T, & dAE (2019). Aol TEEZRaY Fout AT oA ES dAA
&

HZE3, & AIF. (2004). PNF ¢ golE Egolydo]l %<9 &x <83 FAA
n A= gk S-S utdsls] ) | 12(1), 125-134.

HAA, & A93. (2008). 8 F3ke] weFgzrade] AAFA R A EA WA

A4 & FUA%5. 2017). BEEszRae] dgAEe] AAFY, o 717 E
AGE 2Ao] n A= G S SR | 26(2), 1127-1137.

AF, o] FH, & 47 (2017). 8% <t REe] HIRNEY AATE, oA V&
7] 2 AEE AAd A& g F=AS 7S A] | 26(6), 1081-1091.

317, & 2w, (1999). @ 71 52 Fdo] A wA= JF FFA S5t

7], 8(2), 685-693.



Augustsson, S. R., Reinodt, S., Sunesson, E. & Haglund, E. (2022). Short-term
effects of postural taping on pain and forward head posture: a randomized
controlled trial. BMC Musculoskeletal Disorders, 231), 1-10.

Blanpied, P. R., Gross, A. R., Elliott, J. M., Devaney, L. L., Clewley, D., Walton, D.
M., .. & Torburn, L. (2017). Neck pain: revision 2017: clinical practice
guidelines linked to the international classification of functioning, disability and
health from the orthopaedic section of the American Physical Therapy
Association. Journal of Orthopaedic & Sports Physical Therapy, 477),
A1-A83.

Chae, J., & Kim, H. (2020). Effects of ballet bar and elastic band exercise on body
composition, physical fitness and postural correction in middle-aged women.
Journal of The Korean Society of Integrative Medicine, &2), 109-119.

Cho, J., Lee, E, & Lee, S. (2019). Upper cervical and upper thoracic spine
mobilization versus deep cervical flexors exercise in individuals with forward
head posture: A randomized clinical trial investigating their effectiveness.
Journal of Back and Musculoskeletal Rehabilitation, 324), 595-602.

Cleland, J. A., Childs, J. D., & Whitman, J. M. (2008). Psychometric properties of
the neck disability index and numeric pain rating scale in patients with
mechanical neck pain. Archives of Physical Medicine and Rehabilitation, 841),
69-74.

Diab, A. A., & Moustafa, I. M. (2012). The efficacy of forward head correction on
nerve root function and pain in cervical spondylotic radiculopathy: a
randomized trial. Clinical Rehabilitation, 26(4), 351-361.

DiPasquale, S., & Wood, M. (2017). The effect of classical ballet and contemporary
dance training on hip extensor flexibility and strength in novice dancers: A
pilot study. Performance Enhancement & Health, 53), 108-114.

Do, Y. L, Nam, C. W., Sung, Y. B, Kim, K., & Lee, H. Y. (2017). Changes in
rounded shoulder posture and forward head posture according to exercise

methods. Journal of Physical Therapy Science, 2910), 1824-1827.

_86_



Faiz, A., & Gnanachellam, C. ]J. (2018). Effect of Swiss ball training on
cardiovascular endurance and abdominal strength of physical education
students. [International Journal of Physiology, Nutrition and Physical
FEducation, 1), 1378-81.

Farrar, J. T., Young Jr, J. P., LaMoreaux, L., Werth, J. L., & Poole, R. M. (2001).
Clinical importance of changes in chronic pain intensity measured on an
11-point numerical pain rating scale. Pain, 942), 149-158.

Fong Yan, A. Cobley, S., Chan, C., Pappas, E., Nicholson, L. L., Ward, R. E,, ... &
Hiller, C. E. (2018). The effectiveness of dance interventions on physical
health outcomes compared to other forms of physical activity: a systematic
review and meta-analysis. Sports Medicine, 454), 933-951.

Fusco, A., Giancotti, G. F., Fuchs, P. X.,, Wagner, H., da Silva, R. A., & Cortis, C.
(2020). Y balance test: Are we doing it right?. Journal of Science and
Medicine in Sport, 232), 194-199.

Genebra, C. V. D. S,, Maciel, N. M., Bento, T. P. F., Simedo, S. F. A. P, & De
Vitta, A. (2017). Prevalence and factors associated with neck pain: a
population-based study. Brazilian Journal of Physical Therapy, 21(4), 274-2%0.

Ghan, G. M., & Babu, V. S. (2021). Immediate effect of cervico—thoracic mobilization
on deep neck flexors strength in individuals with forward head posture: A
randomized controlled trial. Journal of Manual & Manipulative Therapy, 243),
147-157.

Hansraj, K. K. (2014). Assessment of stresses in the cervical spine caused by
posture and position of the head. Surgical Technology International 2X25),
277-9.

Harman, K., Hubley-Kozey, C. L., & Butler, H. (2005). Effectiveness of an exercise
program to improve forward head posture in normal adults: a randomized,
controlled 10-week trial. Journal of Manual & Manipulative Therapy, 133),
163-176.

Haughie, L. J., Fiebert, I. M., & Roach, K. E. (1995). Relationship of forward head

_87_



posture and cervical backward bending to neck pain. Journal of Manual &
Manipulative Therapy, 3X3), 91-97.

Hogg-Johnson, S., van der Velde, G., Carroll, L. J., Holm, L. W., Cassidy, J. D.,
Guzman, J., ... & Peloso, P. (2009). The burden and determinants of neck pain
in the general population: results of the bone and joint decade 2000 - 2010
task force on neck pain and its associated disorders. Journal of Manipulative
and Physiological Therapeutics, 3242), S46-S60.

Irani, S., Abbaszadeh—-Amirdehi, M., Hosseini, S. R., Sum, S., Matlabi, H., & Mirasi,
S. (2022). The effect of head and neck stabilization exercises on dynamic
balance in the elderly with forward head posture. Journal of Modern
Rehabilitation, 16(1), 9-16.

Kang, H., & Yang, H. (2019). The effects of modified chin tuck exercise on the
cervical curvature, the strength and endurance of the deep cervical flexor
muscles in subjects with forward head posture. Journal of The Korean
Society of Integrative Medicine, 72), 189-195.

Kang, J. H.,, Park, R. Y., Lee, S. J, Kim, J. Y., Yoon, S. R, & Jung, K. 1. (2012).
The effect of the forward head posture on postural balance in long time
computer based worker. Annals of Rehabilitation Medicine, 36(1), 98.

Kendall, H. O., Kendall, F. P., & Wadsworth, G. E. (1973). Muscles, testing and
function. American Journal of Physical Medicine & Rehabilitation, 52X1), 43.

Kim, E. K., & Kim, J. S. (2016). Correlation between rounded shoulder posture, neck
disability indices, and degree of forward head posture. Journal of Physical
Therapy Science, 2810), 2929-2932.

Kim, H. J, & Kim, J. S. (2015). The relationship between smartphone use and
subjective musculoskeletal symptoms and university students. Journal of
Physical Therapy Science, 273), 575-579.

Kim, J. S, Choi, J. H, & Lee, M. Y. (2017). Effect of self-postural control with
visual feedback in the foot pressures in the subject with forward head

posture. The Journal of Korean Physical Therapy, 294), 153-157.

_88_



Kim, J. Y., & Kwag, K. I. (2016). Clinical effects of deep cervical flexor muscle
activation in patients with chronic neck pain. Journal of Physical Therapy
Science, 281), 269-273.

Kim, J. Y., Park, E. J, Yu, J. M., & Lee, M. H. (2018). Difference of vital capacity
according to craniovertebral angle and posture change of forward head posture
people. Journal of Korean Physical Therapy Science, 251), 44-51.

Kim, M., Kim, Y., & Yoon, B. (2014). Gender difference in trunk stability and
standing balance during unexpected support surface translation in healthy
adults. The Journal of Korean Physical Therapy, 262), 97-103.

Kim, Y. J., Lee, S. B, Jeon, B. S., Jeong, S. G., & Kim, B. W. (2017). The effects
of shoulder stabilization and thoracic extensor exercises combined with deep
neck flexor exercise on posture and pressure pain threshold of physical
therapist and occupational therapist with turtle neck syndrome. 7he Journal of
Korean Academy of Orthopedic Manual Physical Therapy, 231), 43-51.

Kuriyan, R. (2018). Body composition techniques. 7he Indian Journal of Medical
Research, 1455), 648.

Lee, H. T., Roh, H. L., & Kim, Y. S. (2016). Cardiorespiratory endurance evaluation
using heart rate analysis during ski simulator exercise and the Harvard step
test in elementary school students. Jowurnal of Physical Therapy Science,
282), 641-645.

Lee, J. H. (2016). Effects of forward head posture on static and dynamic balance
control. Journal of Physical Therapy Science, 281), 274-271.

Letton, M. E., Thom, J. M., & Ward, R. E. (2020). The effectiveness of classical
ballet training on health-related outcomes: a systematic review. Journal of
Physical Activity and Health, 175), 566-574.

Lisman, P., Nadelen, M., Hildebrand, E., Leppert, K., & de la Motte, S. (2018).
Functional movement screen and Y-Balance test scores across levels of
American football players. Biology of Sport, 3X3), 253.

Lorusso, A., Bruno, S., & L’Abbate, N. (2009). Musculoskeletal disorders among

_89_



university student computer users. La Medicina del lavoro, 101), 29-34.

Lynch, S. S., Thigpen, C. A., Mihalik, J. P., Prentice, W. E., & Padua, D. (2010).
The effects of an exercise intervention on forward head and rounded shoulder
postures in elite swimmers. British Journal of Sports Medicine, 445),
376-381.

Mahmoud, N. F., Hassan, K. A., Abdelmajeed, S. F., Moustafa, I. M., & Silva, A. G.
(2019). The relationship between forward head posture and neck pain: a
systematic review and meta-analysis. Current Reviews in Musculoskeletal
Medicine, 124), 562-5717.

Mak, K. K., Ho, S. Y, Lo, W. S., Thomas, G. N.,, Mcmanus, A. M., Day, J. R, &
Lam, T. H. (2010). Health-related physical fitness and weight status in Hong
Kong adolescents. BMC Public Health, 10(1), 1-5.

Min, D., Baek, S., Park, H. W., Lee, S. A., Moon, J., Yang, J. E., ... & Kang, E. K.
(2016). Prevalence and characteristics of musculoskeletal pain in Korean
farmers. Annals of Rehabilitation Medicine, 4X1), 1.

Namwongsa, S., Puntumetakul, R., Neubert, M. S., & Boucaut, R. (2018). Factors
associated with neck disorders among university student smartphone users.
Work, 61(3), 367-378.

Nejati, P., Lotfian, S., Moezy, A., & Nejati, M. (2015). The study of correlation
between forward head posture and neck pain in Iranian office workers.
International journal of occupational medicine and environmental health, 282).

O'Leary, S., Jull, G., Kim, M., Uthaikhup, S., & Vicenzino, B. (2012). Training mode
- dependent changes in motor performance in neck pain. Archives of Physical
Medicine and Rehabilitation, 937), 1225-1233.

Pawaria, S., SuDhan, D. S., & Kalra, S. (2019). Effectiveness of cervical stabilisation
exercises on respiratory strength in chronic neck pain patients with forward
head posture-a pilot study. Journal of Clinical Diagnostic Research 134).

Penning, L. (1978). Normal movements of the cervical spine. American Journal of

Roentgenology, 13X2), 317-326.

_90_



Quek, J., Pua, Y. H, Clark, R. A., & Bryant, A. L. (2013). Effects of thoracic
kyphosis and forward head posture on cervical range of motion in older
adults. Manual Therapy, 181), 65-71.

Ris, I, Sggaard, K., Gram, B., Agerbo, K., Boyle, E., & Juul-Kristensen, B. (2016).
Does a combination of physical training, specific exercises and pain education
improve health-related quality of life in patients with chronic neck pain? a
randomised control trial with a 4-month follow up. Manual Therapy, 26,
132-140.

Roy, T. C., Springer, B. A., McNulty, V., & Butler, N. L. (2010). Physical fitness.
Military Medicine, 17Xsuppl_8), 14-20.

Ruivo, R. M., Pezarat-Correia, P., & Carita, A. 1. (2017). Effects of a resistance and
stretching training program on forward head and protracted shoulder posture
in adolescents. Journal of Manipulative and Physiological Therapeutics, 40X1),
1-10.

Saal, J. A. (1992). The new back school prescription: stabilization training. Part IL
Occupational Medicine (Philadelphia, Pa.), A1), 33-42.

Salahzadeh, Z., Maroufi, N., Ahmadi, A., Behtash, H., Razmjoo, A., Gohari, M., &
Parnianpour, M. (2014). Assessment of forward head posture in females:
observational and photogrammetry methods. Journal of Back and
Musculoskeletal Rehabilitation, 272), 131-139.

SALWA, F., AHMED, M. M., & SAWEERES, E. S. (2019). Efficacy of biofeedback
exercise of deep neck flexors on cervicogenic headache. 7he Medical Journal
of Cairo University, 87AMarch), 967-980.

Sherman, A. ], Mayall, E., & Tasker, S. L. (2014). Can a prescribed turnout
conditioning program reduce the differential between passive and active
turnout in pre—professional dancers?. Journal of Dance Medicine & Science,
184), 159-168.

Solodiuk, J., & Curley, M. A. (2003). Pain assessment in nonverbal children with

severe cognitive impairments: the Individualized Numeric Rating Scale (INRS).

_91_



Journal of Pediatric Nursing, 184), 295-299.

Suchomel, T. J., Nimphius, S., & Stone, M. H. (2016). The importance of muscular
strength in athletic performance. Sports Medicine, 46(10), 1419-1449.

Vaara, J. P., Kyroldinen, H., Niemi, J., Ohrankammen, O., Hikkinen, A., Kocay, S.,
& Hikkinen, K. (2012). Associations of maximal strength and muscular
endurance test scores with cardiorespiratory fitness and body composition.
The Journal of Strength & Conditioning Research, 268), 2078-2086.

Vernon, H., & Mior, S. (1991). The Neck Disability Index: a study of reliability and
validity. Journal of manipulative and physiological therapeutics.

Williams, S. A., & Russo, G. A. (2015). Evolution of the hominoid vertebral column:
the long and the short of it. Evolutionary Anthropology: Issues, News, and
Reviews, 241), 15-32.

Williams, S. A., Ostrofsky, K. R., Frater, N., Churchill, S. E., Schmid, P., & Berger,
L. R. (2013). The vertebral column of Australopithecus sediba. Science,
340(6129), 1232996.

Woodhull, A. M., Maltrud, K., & Mello, B. L. (1985). Alignment of the human body
in standing. FEuropean Journal of Applied Physiology and Occupational
Physiology, 541), 109-115.

Yam, T. T. Or, P. P, Ma, A. W., Fong, S. S., & Wong, M. S. (2019). Effect of
Kinesio taping on Y-balance test performance and the associated leg muscle
activation patterns in children with developmental coordination disorder: a
randomized controlled trial. Gart & posture, 68 388-396.

Yip, C. H. T., Chiu, T. T. W., & Poon, A. T. K. (2008). The relationship between
head posture and severity and disability of patients with neck pain. Manual

Therapy, 132), 148-154.

_92_



73 5-A o A 4= (Neck disability index)

I I B B A 0 I I Y B I 0o o 0o g (I N R R I
T %
= o
5 X M W =
m T R <
P Joo o A4 \
(W *

~n N U oy ojy
. w o G
,_ﬂm T I . o oo oy ol
™ o ™ Y wooE " o N
i) i w % ®ow A W ) M, woc - g
S A R > S ) MR <

b o w.m M o R = Mo dw]X_lm A Eru
it A H o X : DA
i oF Ne T Hog T e 2 Jp K Ty ®
oy T oM 2 M T o oy AT o o B o T
= |~ o & = xa Ty B4 Mo o @ T
X =y Eo OE R 7 HT_ X j— . =) EE — 0 )
oy R . o ] NS = " _ iite -~ alS]

. DS | oy | Njo =~ o No =~ 4 ooy T L N T
F o Xy TN e T oo B oF o X Ty T oogl o o of ®
BoE oM T w0l e ° ugjl%mﬂ% Hr oX 9% Ne
WO OR B T |k g R M T E o g 2 £l o

N & o N T T Tz M g T )
I . P p B E R o K up wﬂ,]ﬂ% e T Mo Ne T
EM T N vF T W ..ﬂ.% T owmow o5 v oy o) oF s ~ sl = ok Mo 1o ,_..._Mv
T % oo T oA g g BB oW T TN GG
T Mo Mo Mo Mo o\ d ooy o Mooy o S T TR RN MW
I T O O I I TR TRl S B
R T T T T T WL PN e P T T e - ® BT N T
No % o ®r mr or or|l o¥ o o o ¥ ov| oo nr%ﬂe%ﬁdrﬂﬁﬁ% Mo mr
o o= omom o o= K o o o ] M s I
S S c o S P T e o o i o (P o o B o = = M= e

_93_



O

ofpy

al7]

U

o
bk

O 0O00o0o0

o] 39 gl

o
-

)

JJJ

.ﬂo

o

_—

BN

6. 3%

I I I A B I

H o ofelwel gt

s

=
5

ol
|

_
o

Nfo

N
|

B

™

g8}
~
fi%e)

Nfo

NH
BiA]

7F it

7. 34

[

<
P

¢
ol

o|J

o

o~
T

O

O

T itk

a3
=

FYE A9

= oju @

il
il

O

T fith

s}
=

= ojma AgE 43

&/
oH

=
Hr
)

ol

o

[ I I A
o
Ho
offy
ﬁo
O
™
mM T
E
o e .DF
I
Nfo oy R
vl
R > =
G MR
s NW
© T
oy
R e
o & oo 3
T o= F o
Mool e AR
RE ey
< No 0 =
i o =B of
T T W
o oo =
BN ol | FI KR
TR T T

_94_



©
3
17

v el ke -
e e 2w Ao A%l RN vyl 2w, 0
vhs oRbel 0 Rolrh UTH1~2A%E Blde] 2w, 0
v F7 AR Sugelt 2347 vl 2w, 0
v A9 $uelsh Ik3-541 vel ) 0
v #e A8 AR BAGG-7AT v 29 0
10. 97125
£ Zol BFo] A glol WE orlRBel ol it 0
i ol7kabgel Felaht ofztel 54 ura) 0
di Ho £F0] glold Fol ety A¥E Relshl EaAw -
Az el Hol)
He Sl B30l Q0N Fol crbage) dnpwt Ao 0
v Bo 30 Yol oirtased Fels) A gath 0
v ol7katgel 13 FelatAl Zat 0
% 3 3

<FE 1> Neck disability index

_95_



	I. 서  론 
	1. 연구의 필요성 
	2. 연구의 목적 
	3. 연구의 가설 
	4. 연구의 제한점 
	5. 용어 정의 

	II. 이론적 배경 
	1. 발레 프로그램의 구성 
	2. 기초체력 
	3. 경추기능 
	4. 거북목증후군 

	III. 연구 방법 
	1. 연구대상 
	2. 연구설계 
	3. 발레운동 및 전통적 운동재활프로그램 
	4. 측정항목 및 방법 
	5. 자료처리 

	Ⅳ. 연구결과
	1. 발레운동프로그램과 전통적 운동재활프로그램에 따른 기초체력의 변화
	2. 발레운동프로그램과 전통적 운동재활프로그램에 따른 신체구성의 변화
	3. 발레운동프로그램과 전통적 운동재활프로그램에 따른 경추기능의 변화

	V. 논  의
	Ⅵ. 결  론
	Abstract
	참고문헌
	부  록


<startpage>12
I. 서  론  1
 1. 연구의 필요성  1
 2. 연구의 목적  4
 3. 연구의 가설  4
 4. 연구의 제한점  4
 5. 용어 정의  5
II. 이론적 배경  7
 1. 발레 프로그램의 구성  7
 2. 기초체력  8
 3. 경추기능  10
 4. 거북목증후군  11
III. 연구 방법  13
 1. 연구대상  13
 2. 연구설계  14
 3. 발레운동 및 전통적 운동재활프로그램  15
 4. 측정항목 및 방법  17
 5. 자료처리  23
Ⅳ. 연구결과 24
 1. 발레운동프로그램과 전통적 운동재활프로그램에 따른 기초체력의 변화 24
 2. 발레운동프로그램과 전통적 운동재활프로그램에 따른 신체구성의 변화 59
 3. 발레운동프로그램과 전통적 운동재활프로그램에 따른 경추기능의 변화 67
V. 논  의 73
Ⅵ. 결  론 79
Abstract 81
참고문헌 83
부  록 93
</body>

