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| Abstract |

Purpose: This study aimed to adjust the craniovertebral angle and shoulder alignment through shoulder and abdominal
stabilization exercises in adults with a forward head posture.

Methods: The study participants were 29 adults with a forward head posture, and they were randomly divided into the following
groups: 14 participants in a combined exercise group that used shoulder and abdominal stabilization exercises and 15 participants
ina shoulder exercise group that used just shoulder stabilization exercises. The participants performed the stabilization exercises
for 30 minutes per day, three times a week for five weeks.

Results: There were significant differences in the craniovertebral angle after intervention in the shoulder stabilization exercise
group (p < 0.05). There were significant differences in the craniovertebral angle and location of the right root of the spine and
both inferior angles before and after intervention in the shoulder and abdominal stabilization exercise group (p < 0.05). There
was a significant difference in the location of the right root of the spine and the left inferior angle between the groups at the post-test
(p <0.05), and there was a larger change in the shoulder and abdominal stabilization exercise group.

Conclusion: There was a significant difference in the craniovertebral angle and a partially significant difference in

shoulder alignment before and after intervention in both groups.
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Al AslolA AntEEol AR} e o)
ofet AL H|9] A Wb 27453 QekKim
& Koo, 2016). 2|22l Ax} ] o] AHL-C A AL
otz bl =3 FEAT AHA7E e ofel
LR ERETEE R P RINETTEEER
U 2542 WakAlA Fo] Mk % 9IthGreig et
al., 2005; Janwantanakul et al., 2012; Kang et al., 2015).

7wl 2] R Af| (forward head posture)= Z1-2&23H L
(deep neck extensors)¥} <431 Z(cervical flexors)e] 2
o]7} Zrol x| 11, 7] 8-E13]L(deep neck flexors)x} &
FHcervical extensors)2] - Zo|7} FofubA] 1A o]
A 3R = F= A A EAL 4o A TRA
Hw= oo ® oA Ho| wels Ao s FsHA
Flcth(Khayatzadeh et al.,, 2017; Sheikhhoseini et al.,
2018). 7HA| Zwle] FAE| oA Ao Fap
AT THA B PS4 FTES ol
A Afo]9] ZFE= 9l 2] & 3ZF I (craniovertebral angle,
CVA)7} 48 ]kl A] ubs 2] z14)e} SHeHDiab &
Moustafa, 2011; Fard et al., 2016).

A e A} B2 4D A ojrfule] of
AL A FEshs o= (serratus anterior)2] & o]
st =of ojm FH o] 53} 22| of Wk}
dojubA EhPark et al., 2010; Weon et al., 2010).
T183}o] o} 7w 9FZ: 7 AKanterior tilt), o} =
(downward rotation), ¢FZ-=(internal rotation), 22
(elevation) =] o] F<Lo]7(round shoulder) = Z7} o]
T winging scapul) 4 HH] W3k ek
th(Singla & Vegqar, 2017).

"l Z-&(rectus abdominis), HH}ZHlX(external
oblique), Bj<:HlX(internal oblique), Hlj7}Z(transverse
abdominis) ©. &2 JLAJE EH 13 (abdominal muscle)-S
2] F413 % Bk ozt ¥l Ho| 2H3lol ol
5lo] &S u| XA HrhFard et al., 2016; Kudo et
al,, 2019). 53] vj7}2 22 Ikt 39 b AdS

Al &sH= 53] 8] L (thoracolumbar fascia)?] A&

ool‘

(tension)& F7HAIA ATt PSS Algshe 45
o]tiBarry et al., 2015; Wong et al., 2017). Kim 5(2017)
<= oW ol 5T S5t SAtoA o7 Hst &
B0 HEAoR ARshs Zuct oot B3 oby
3t 5= Wkl AAIRE 7o of7fm flERLe

agymel 2g0) FAVL o5 SbEedrkn 1
ST AapHoR Bie} o7l AR Aol

UL o7t B A= AfAo] slems, e
Al HRelw gfake X7 e,

o7fjm o] olAA Aoz olst Aufa]xFA| 2
HoLE BX43%1 o= Q1% O L(Ahn et al.,, 2020; Song
et al, 2020), BHo| A Ao Qg At
Aol wstel AE At wg gt Aol o]
B A7 B3 obgsh 85 o velx 3w}
o7l o] Wate aska Azl A ol
3 WPt UenbeA dpstad st

= ﬁ?‘iﬂ A= BAS] Kol A E538k=
1S 2 g ypo] atglo] 29%& A st
. u{a]zi_%;PEﬂ- 48° u|qtke] ZKFard et al., 2016)=

?;9, o_>|:

Ao 2 MAsg o, B oo s 221} Fx}
£ S8E% d¥e 52 F AFer 9% A&
Ao 2 AGLE Atk AlAEA Zg 9 114
2o Qe A %, TelE Eisie] A ol gl
e HPelTAe a0 Ao e A, AA
ol 9 oA} ol Aozt e A Al 2lstelet.

A= tjAkAbe] ZFZ WO A e 1.5m A 2o



Ol Cr8ORSL S5 Yy

Oin

Ol <Joh MUMEITH H010| Halxisx

H0

2T O 2 HY | 253

o

Tragus

Spinous

process Craniovertebral

angle

Horizontal line

[

Fig. 1. Head and spine angle measurement.

Fhi|ets Ax)sta dl29) ol tjAakrto] oj7f &
S-2lof| YA A F th(Kocur et al., 2019). HiAAR= vh=
A Ao A ThAFAFO] A tS(tragus) T} TH A L 0]
7FA & 7] (spinous process)ol] AE|AS &R 5 ARRI
<= ZJsSichFig ).

2) 7w HE

Lennie AAFS £351o] oj7fm) AHE =As14cH
(Fig. ). A= A AAOIA AFA dhakrtel
011*1 TR Ew0] 7P B0 AE|AS BAsdr)

F abae B 12749) HAIE 19k o ol

©]ZK(superior angle), 7FA] H2](root of spine), O}l 2
(mfenor angle)o]] 2~E|AS Baalg). 9z 7pA]
2], ot Zte 7|Eo 2 AL 7 F S Alo)A

Inferior angle

Fig. 2. Scapular alignment measurement.

ke SWE 9AE stk BAlol S AL
o] Z7H A9 % S Alolo] F7ro AHsig

THSobush et al., 1996).
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Fig. 3. shoulder stabilization exercises.
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1) o7

o) [e]
st &

A H27]7] 24l our point knecling)oll 4] 5

3} e Q24| HES shik. 1 F FEMALo|
Nl RO h2Al o R ek B
WAES BO| TR 9] /1% ofZh4 o wA
519 thPark & Lee, 2013a). 14| E2] 163]% 83]= o2
= o7}, 881 9% of7ho] 52 UAISHIkFig 3)

g
el i, Y 45
1=
u

2 AAOIA oF S ol HolttsE
T2 90° #3l Ao A &

Ei"o‘ 2l 7% (abdominal drawing-in maneuver)S-

ig. 4). AFA= digAHe] sHA 52w

(i
>
ol
—|—'

of  A4HAA=EHA

Patterson medical,

7]7-(Chattanooga  stabilizer,
USAE  SIAAAIL, e
40mmHg= 73tk diAh= 58 WadA i
o &M Qo8 Sol/lEE BEe i\r—i—o}"“ﬂ
ojaf A 0] A7} 0~2mmHghS 57}l w5
B} th(Park et al., 2013; Park & Lee, 2013b).

4, X2 2AM

2AE Aas Y= & SPSS version 18.02 o|-&
shol wastlon 2 2e) A4S s 915
o Shapiro-Wilk 71758 A1AaHIc. 7+ o] 57 Al -
? -7 % (paired t-testy AA|SF T
H -7 A (independent t-test)-
AABEA O, fo9E(e )2 0052 ARSI

T Has ggxE
211—

Fig. 4. abdominal stabilization exercise.
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m. # 3t 2) A A3 7 HEHELE v
1. O CHREe] Ubkxol 4 2 A Aol Folgt BT o leE
& A A - 5 WP RS2 gk o 71 79
2 Aol Zrolgh v/t 297 FolA EbEEt T Aol U EHp>0.05)(Table 2).
& 147808 AHY, oAH3R)elqlal, Bt A"
5879+11.134), 7] 158.71+627cm, AFS 3. o7hey HEH =F Zdut
63.43+10.01kg, BMI= 24.76+3.05kg/mro] ¢t} T} 1}
W] Q9] ST 15H(IA2E, o=H3H)9] DA A3 2 W oj7im FE v
Bt AL 604748964, 7] 159.00+4.39cm, A|Z-2
58.73+8.66kg, BMI:= 23.15+2.53kg/m’0] 1T} qwx} 2 A7 A #oftt B o s
o] Yukz|ol EAo|A = 2 7k 9-9J3t 2jo|7} ¢l o] ol HEL FA A - F HEesaelAld
|

THp>0.05). SEE 7IA =
37t AAAHp<005) THE ReloAe] o3t 917
2. HE|MF2E £ Zut Hk= lUThp>0.05). o7 Edtoll A= o 7w
Ao 3t gol3 942 Wkt 9 Utkp=0.05)
DEQ A-Z F Y Hgdede v (Table 3).
2 o] Agel Foldt BeFRI o feF 2) A A - F 2 7k om Y vm
T SA A - BRoA W H o HiTt
o5t zpo]7F 9l A Th(p<0.05)(Table 1). & A7 Aol ot Bdesdd oleE
Table 1. Comparison of craniovertebral angles within groups before and after intervention (n=29)
Group Before intervention After intervention t p
SASE 42.50+3.80 50.57£3.98 -9.82 0.01*
SSE 42.674£3.52 50.47+£3.85 -6.65 0.01%*

*: significant difference (p<0.05)

Unit: °

SASE: shoulder and abdominal stabilization exercises group
SSE: shoulder stabilization exercises group

Table 2. Comparison of craniovertebral angles between two groups before and after intervention (n=29)
CVA SASE SSE t P
Before intervention 42.50+3.80 42.67+3.52 -0.12 0.90
After intervention 50.5743.98 50.4743.85 0.07 0.94
*: significant difference (p<0.05)
Unit: °

CVA: craniovertebral angles
SASE: shoulder and abdominal stabilization exercises group
SSE: shoulder stabilization exercises group



256 | PNF and Movement Vol. 19, No. 2

ol A9 oj 7w Aol et I 2ol Afelof M= F v, n#

A A Folst ZFol= ¢l AR THp>0.05)(Table 4), A

T, 7 2B TPA] Aeje) A% offizoll A Rofgt oot Fi QP 25 AR Al A=A 7}
Apo7k 9212 (p<0.05)Table 5), HgH-2-5-wkof g} e tdAre] me| A Fzmet o) 7w Aol yeht
7b ol sHAl 2l + W3S dotiy] ffsf & A5 ST &

Table 3. Comparison of scapular alignment measurements within groups before and after intervention (n=29)

Before intervention After intervention t p

SA 2.68+0.61 2.41+0.33 1.68 0.12

Right SASE RS 4.36+0.53 4.00+0.48 2.69 0.02*
1A 9.54+0.91 8.86+0.79 2.85 0.01*

SA 2.50+0.44 2.32+0.37 1.59 0.14

Left SASE RS 4.294+0.43 3.93+0.55 2.11 0.06
1A 9.57+0.76 8.71+0.83 338 0.01*

SA 3.10+0.71 2.83+0.75 1.84 0.09

Right SSE RS 4.63+0.55 4.57+0.65 0.62 0.55
IA 9.40+0.47 9.33+0.56 0.38 0.71

SA 2.87+0.72 2.63+0.77 1.45 0.17

Left SSE RS 4.50+0.63 4.37+0.61 1.00 0.33

1A 9.13+0.40 9.33+0.62 -1.10 0.29

*: significant difference (p<0.05)

Unit: thoracic level

SASE: shoulder and abdominal stabilization exercises group
SSE: shoulder stabilization exercises group

SA: superior angle

RS: root of spine

IA: inferior angle

Table 4. Comparison of scapular alignment measurements between two groups before intervention (n=29)

Distance SASE SSE t P

SA 2.68+0.61 3.10+0.71 -1.71 0.10

Right RS 4.36+0.53 4.63+£0.55 -1.37 0.18

1A 9.54+0.91 9.40+0.47 0.50 0.62

SA 2.50+0.44 2.87+0.72 -1.64 0.11

Left RS 4.29+0.43 4.50+0.63 -1.07 0.30

TA 9.57+0.76 9.13+0.40 1.97 0.06

*: significant difference (p<0.05)

Unit: thoracic level

SASE: shoulder and abdominal stabilization exercises group
SSE: shoulder stabilization exercises group

SA: superior angle

RS: root of spine

IA: inferior angle
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Table 5. Comparison of scapular alignment measurements between two groups after intervention (n =29)
Distance SASE SSE t P
SA 2.41+0.33 2.83+0.75 -1.97 0.06
Right RS 4.00+0.48 4.57+0.65 -2.65 0.01*
IA 8.86+0.79 9.33+0.56 -1.88 0.07
SA 2.32+0.37 2.63+0.77 -1.41 0.17
Left RS 3.93+0.55 4.37+0.61 -2.02 0.05
1A 8.71+0.83 9.33+0.62 -2.30 0.03*

*: significant difference (p<0.05)

Unit: thoracic level

SASE: shoulder and abdominal stabilization exercises group
SSE: shoulder stabilization exercises group

SA: superior angle

RS: root of spine

IA: inferior angle
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FuU2e| 2% B3 FrhEtn Busigon,
o= REUT TBYE F7H- ReBFYRY 2

- CREEEE T VPPN PRy
7t A" Aom AbREn

SEUZY AR Hae oM 257Nt
FEEIL AT TBEEE STHIA AT
2| A A 7F YERA] FthKhan et al., 2020). Kim 5
QUl6) S B 20] AR} S/ ol 5
Rae) YRS} S5, SEHnTe 2Ry
7} gasjo] veH2ziwrt ks B skl
SHEU L] HAHE of 7 e] A2 A | (Vertebra
border of scapula)o] ], ol A 20] HAHE ol
Wo] A5 Aol Gl 7A] Heloltt. QHEU 2t
ofeff SAl L HAHL AL o] Hof glen
2, EYY 228 E Hote olfleAlZY 2
o FFE Fol of7im 2] o] MetE 3,
I Qleto] AT FE Tt aE AoR

4SSN FHTAL BarE 25(Kim & Park, 2015;
Park & Lee, 2013a)0]™ Kim 5(2016a)2] o+ A 1}9}
23t} Uspeert 5(2019)2 4 Aol A 9z Zhu]w)
oA o7 &] M A o] o Sl ofidhEy
& ol7fm ofefzto] FA|Qlo] kS Frkal Hars)
ek wEhA 2 Ao A= 7HA] BiEel ozt
Ofet W37t Yebgt=tl, ol offi Yy &
Y S7HR Qlsto] ol oAl o] 2= ERH
7FEIQAAL, AR L] YT Ak o] A
HEZAA7F A Aom Al ETh

Kim 5(2013) Lennie A HE S4E o|-&5h=
AR oheket Aol AL Hivkel AlgEol|A
wheksplol Alato] 91e Aoleh W sk
ol ol kel HEAY L 59.66:9.924]0]
1, BMIZ= 23.93:2.86kg/mio| v tjahu]ulelsle] 7]
(Korean Society For The Study Of Obesity, 2020)0]] 2]35}
H IAF Eiz H[EHo] &3t} Ko (2005)2} Kim (2007)
& ool FAET AR &0l #il, ARl w2
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7] tizoll oi7fm HEo] Wkl 4] ok Ales o BEoA REAos {5t Wkt Uehth T
Al ElT) whebA *%‘4%4 AL o7 o] 5% = s e P o S B R R e B o R R
NE 7HAdstar, Aupal oz Ame|aAole #-2| g oj 7o) Aol 2H& Ba e Aol 3 2yt
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