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Abstract

Purpose : Excessive computer use frequently results in musculoskeletal disorders of the neck and shoulder such as forward head posture
(FHP). The purpose of this study was to investigate effects of neck and shoulder exercise program on spino-pelvic alignment and the
correlation between change in head and neck posture and spino-pelvic alignment in FHP.

Methods : The study included 44 participants with FHP. The participants performed the exercise for correction of FHP 2-3 times a week
for 4 weeks. We examined whole spine X-ray images in the lateral standing position with both arms crossed. We measured anterior head
translation distance (AHT), craniovertebral angle (CVA), cervical lordosis (CL), thoracic kyphosis (TK), lumbosacral lordosis (LSL), sacral
slope (SS), pelvic tilt (PT), and pelvic incidence (PI) of the subjects. The association between change in AHT and each spino-pelvic
parameter was also subjected to Pearson’s correlation coefficient analysis.

Results : There were statistically significant differences before and after exercise in the parameters of AHT, CVA, and SS (p<.05).
Significant negative correlation was observed between the change in AHT and CVA (r=-.768, p<.001), and CL (r=-.388, p<.05). There
was significant positive correlation between the change in AHT and SS (r=.328, p<.05), and PI (r=.333, p<.05). However, no significant
correlation was observed in change in AHT with that of TK, LSL, and PT.

Conclusion : Based on the above results, we conclude that there is a relationship between change in AHT, which is a parameter

associated with forward displacement of the head, and that of CVA, CL, SS, and PI after exercise in cases of FHP.
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AR} ¢ k34, ptyang@scic.ac.kr

=240l 1 20199 119 129 | =AY @ 20199 1299 10Y | AASeA @ 201949 12¢ 13Y

% o] =EL 2017dE AE(ZLE)0| Yoz Fr2ATATe] APL whol 2 7|2 ATAFY Q(NRF-2017R1D1ATB03032005).

=1t o2 s 2ESZRaMo| MYUMa|xtMlel M-8t ¥ #ato ojXls F& 265



=1

|X| HM72 x4

]

A "o E=

9

7}

=

7t 3

E

A&

7
o
o
BH

A&, o7

=N

[€)

< 275§

]
=3

3f

S}A| 71 tK(Castillo & Lieberman, 2018). H]

of 7}s

=
T

13 glo} EAL E o %

o

o

A7, EJE AIGHAA el 7]&7] 9

2R oy AA 47 v =5

o
T

el
BR

o

ol
plo

)
70
s

+ =}

A=l

Th(Lee, 2002; Raine & Twomey, 1994). o] &

2]3

2%y
=
=

=

15

o
3T

bol e el <A

9

W FFE o7

¢}

b1 9

k)

el

|

Ade o4

Z

1
FL

]_

o]
pal

JFe )

2014; Vaz

=
O >

2005; Sun

=
()]

2012; Roussouly

2002). wpebA] #H3

=
[eX]

=
o>

(Chiou

i

2015),

=
O >

9] &3/} Rl ¢l 2 (Choi®} Hwang, 2011; Cho,
2014; Lee

=l
=4

Sfet.

o

8

e} ofzke] A7k glom, | Mol AR K

w7

B

—_
o

< S4fi(axis)©] 2] oFE7](dens)oll Al A2

HAE UAE Jung 5(2013)2 R 2|A}

1
R

744 et

o] F (25

el

rio

%

21714

Nfo

=

gl

A12

Fofl A

°~50 °), &l 2w gha-2 A12H Fw F7hoA ]2 P A
ZH(lumbosacral angle)7}A] dHF22 ©]ECH20 °~80 °)

N

Nfo

bl obzjzbx e el At ¢

°

J Hi

1998).

=
O >

2007; Vedantam

=
O >

(Mac-Thiong

goltt.
2 A7t

X
!
—~

;01_
B

o

B
1l
B

n_NO

7

o
N

X
pild
N

X
of
e

oy

sHA7l=d S8

o ute} o}

-

A B =31 9Jch. Talati

19

%

=1
Q)

e
B!

o,

Fol

Hw APat 2w 7]-2%(sacral slope) B3tol| &5t

°©

12 cm

o

L

Hong#} Han(2016)

L

fu

(2002)2] A=of| A
BA7E e, 32

=N

(¢

T A= =, S, 32w Ztx=o

fEs

}9al, Vaz

A
°

Jo

A

(2018)= 7

=
o

el

N
Njo

)
=

L
o)

o|J
Ui

Bl

rJ
o

B
o

3f

Ak o2 744

AYHAAE ez AR SA7F el S

TEA A ol 5o 7] ofs

=

A 2] 24

=)

e

2002). A 2| A A=

=
o>

2012; Szeto

=
O

A =lo] A= 2] 244 (forward head posture), -

TH(Chiou

°

]_

O]
il

3t A}A|(slouched posture) S ZHe HAH A7 &
=

SEE, AFE BUd S

A
ar

2~ 0
!

Y
=)
oj
;OO
8o

)

70
)
H
_ZT

I~
)

266 Journal of The Korean Society of Integrative Medicine | Vol.7 No.4



o

48Y - &=

HYmat ohje} ThE 3Tk J o] MAL G o
Aol g A7k vEe Aot
gepd £ Al AYmEAAE goR AR
eExzaWe] Auel oful AR v-5 P W
sl7h %20 4Y Wkl nxE e Foprm

A .

L a3

% Ay g 74 2
2o A AN ATE
3 4220l A7t o 7w E-9-e) 7
A A7t 5 am o4l A= 3}
Atk (Weon 5. 2010), WAl 7128 A1zt B7to] g
of Gl A, AR QX T ARRE BAR TE 2|4

olsetaL st ofetgel Gl A, 2&wiA

Table 1, Characteristics of study subjects (n=44)
Mean+SD Range (Min~Max)
Age (years) 20.64+1.54 20~28
Height (cm) 165.1448.15 155~187
Weight (kg) 61.25+11.09 44~100
2. 2% Wy W BEO Al SUAE AT 2wl B 5 F
sAdo] A AW $1el ko] Aol CVA
AR #2083t He, AF-E8t A A8 = 5o A S ARGEH, ATH Ew o] THAlE7]
S 54 AAMle Ba A e A 7 B2 o]FE o] Aol o|f = Ar® & AFoA
AE 7154 A AEE FEE o e FEe B9 = S A 2 Al o] F7t HolA] 7] ujZof o
QFe AZ}Af|(cross-arm position)of| A A A]SFFHTHKim &, Al v}z ZA(external auditory meatus) AL 7|EO 2
2005). A= £ 7HE ool wAkste] BS AH ol 75tk CLE A1 Hw el A|7H Zw7p o] f= &
A AHE B, T o7f|H| 2 HY BiE A ALA| 2:Z}(Cobb’s angle)C. & A|1H Zuwjo} A7 Zw =5
oA =w(lateral view) A 23 WA 2 (whole spine x|

Xray)S Stk HWARA gAF BA AT E ¢o](Santa
DICOM Viewer free, Santesoft Ltd, A}o|Z 2 A)E 0]-8-3}
o] ™ 2] & F=Z}(craniovertebral angle; CVA), ¥ g] o]
% 7] 2](anterior head translation distance; AHT), = 2t
2(cervical lordosis; CL), 5M™ ¥]|533(thoracic kyphosis;
TK), 389 *] -S(lumbosacral lordosis; LSL), o X]
712 (sacral slope; SS), ZHF7]2 9 (pelvic tilt; PT), =5t
A A (pelvic incidence; PI)E E45F% thJung 5, 2013;
McAviney &, 2005)(Fig 1).
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Fig 1. Measurement methods for head and
spino—pelvic parameters
AHT; Anterior head translation distance, CVA; Craniovertebral
angle, CL; Cervical lordosis, TK; Thoracic kyphosis, LSL;
Lumbosacral lordosis, SS; Sacral slope, PT; Pelvic tilt, PI; Pelvic
incidence
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Fig 2. Exercise program,
A; Stretching suboccipital muscle, B; Stretching pectoralis major, C; Stretching latissimus dorsi, D; Strengthening deep cervical flexors,
E; Strengthening middle trapezius, F; Strengthening lower trapezius, G; Strengthening rhomboid, H; Strengthening shoulder external
rotators.
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jArRLe] mE 22 = IBM SPSS statistics 22.0-2 ©]-& L 9% A = AqAY Mo Wt
3l BEASR T iAxe] dHld EAJL Folstr] £
3f 7]%%74]% AREsEaL, At AAHS s Shapiro o= .3 QgAY W AHT/} <% =
wilk testS AASIA. 25 A-fof w2, A5 A 13877478 5 m, 5 F 109.565 5917 mo.2 $-2)8}7)
o] M= 3e13}7] ¢5}e] paired t-testS A A| 59 Th 4 45H9 0 0](p<.05), CVAL S5 71 62084481 °, O
W FE A 3-=0t JE o] WMot S oot S (63404446 °02 90|57 %7}6}0%/}(“.05). w3
7] 918l 2t W49 Wgko) A= &5 AFAE 0|85t SS S 33644584 °, SE T 35014595 O & &
gon, ATdA+=  Fol&  AEEA(Person s o3k ZABHSITHp<05). 1 9 A A Wio] i o
correlation)2 A A|5ko] EHQIskGIth A4 Fo4<E

AFE @ 2 ha o) gojgk Wsks §IATHTable 2).
=052 dA3tct.

Table 2. Comparison of head, spino—pelvic parameters between before and after exercise

Before Ex After Ex t p
AHT (mm) 138.77+78.55" 109.56+59.17 3.013 004"
CVA (®) 62.08+4.81 63.40+4.46 -2.418 020"
CL (°) 23.60+8.90 23.73+10.43 -.095 925
TK (°) 30.30+7.38 28.82+8.18 1.290 204
LSL (°) 49.89+9.11 50.7446.84 -738 465
SS (©) 33.64+5.84 35.91+5.95 -3.030 .004"
PT (°) 14.88+6.88 14.394+6.94 .880 .395
P I(°) 48.89+7.58 50.04+8.41 -1.330 191

*Mean=Standard deviation, ‘p<.05

Ex; exercise, AHT; anterior head translation distance, CVA; craniovertebral angle, CL; cervical lordosis, TK; thoracic kyphosis, LSL;
lumbosacral lordosis, SS; sacral slope, PT; pelvic tilt, PI; pelvic incidence

k' AHT
L J.=.sss-
¥ v cL = 768"
; CVA

AA BE g #3t 7He AuEAE ST 2at
AHT®} CVA(=-768, p<.001), CL (r=-.388, p<.05) 7}¢] :
FOIg o ATUA YA CVAS CLY Fojnlat _

ko] ABAZL AUTH=388, p<05). EF AHTS}
SS(r=328, p<.05), PI(=333, p<.05) 7+2] 2|3t oFo] Al
A AT e AHTS TK, LSL, PT9} 5-2J3F
A= A th(Fig 3).

Fig 3. Correlation between change in AHT and change
in spino—pelvic parameters,

*p<.05, AHT; anterior head translation distance, CVA;

craniovertebral angle, CL; cervical lordosis, SS; sacral slope, PI;

pelvic incidence
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