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{Abstract>

Purpose : The purpose of this study was to investigate of the change of the forward head posture(FHP)
according to computer using time.

Methods : Subjects were 30 male and 30 female. The factors of FHP were measured cranial vertical angle,
cranial rotation angle, and head, upper back, neck flexion/extension angle according to computer using time.
Change of FHP used to Digital Inclinometry(JTech, Dualer IQTM Dual Inclinometer). The data were collected
by data logger(Logger Teknologi HB, Akarp, Sweden).

Results : Cranial vertical angle, cranial rotation angle, and head, upper back, neck flexion/extension were
increased according to computer using time(p<.05). But cranial vertical angle and cranial rotation angle, and
head, upper back, neck flexion/extension were not significant differences between male and female group
(p>.05).

Conclusion : The effects of cranial vertical angle, cranial rotation angl and head, neck and upper back angle
depend on the computer task time. Increased of FHP may result increased tension in posture muscles of

cervical spine, resulting in a risk of musculoskeletal disorders.
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Fig 1. Digital Inclinometer

72wl EAAE BRSNS o F rAE St
2 #o8 Hue mAsse AuE Z4sdn

(Fig 2).

1) A2 WX AH|(natural head posture, NHP)

A7 M| AH(NHP)o =E317] $13] Solow
9} Tallgren(1971) 22|32 Watson¥} Trott(1993)°]
oja] AAE A7 A (self-balance posture,
SBP)E ©]&3lqlrt A7k $1A(SBP)= At
2 atol Hmo] wWily gHe & Fow F
s, AAH R 1 & FolA| st 7P ket
Al W7t FoleF aHA sh= Zolth oz|d
A7V Rl A AAjste] zpdzl wEzbA ol
weabA skl

2) F701&5Z}(cranial vertical angle, CVA)2] 5

Al 7Ew, o] o]F(tragus), 12lal =0 €=
By
2

= w2 How ad F o] ] tisf 90°9]
o]

3) 770%] A ZX(cranial rotation angle, CRA)2] =4

- 119 —



eHEe] o ks] A A4 A2E

hl
rl
—~

Zero position 1hr work position 2hr work position 3hr work position

Head Head Head Head

flexion/extension flexion/extension flexion/extension flexion/extension

(h1) = 0° (h2) = -6.8° (h3) = -11.4° (h4) = -18.6°

Upper back Upper back Upper back Upper back

flexion/extension flexion/extension flexion/extension flexion/extension

(1) = 0° (t2) = 12.6° (13) = 21.4° (t4) = 36.1°

Neck Neck Neck Neck

flexion/extension flexion/extension flexion/extension flexion/extension

(h1-rl) = 0° (h2r2) = -19.4° (h3-r3) = -32.8° (h4-r4) = -54.7°

Fig 2. A criterion of angle measurement
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Table 1. The change of FHP according to computer using time(male)
Angles NHP 1hr 2hr 3hr
CVA 51.4+54 53.7+£6.2 58.5+4.9 64.6+7.8
CRA 145.6+£21.9 147.3+£25.7 150.9+£32.5 154.3+£32.5
HFE(h2) 0 -6.8+2.7 -11.4+3.6 -14.5+3.7
UBFE(12) 0 12.6£3.75 21.4+6.8 29.7+8.4
NFE(h2-12) 0 -19.4+6.6 -32.8+£7.5 -44.3+8.2
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Table 2. The change of FHP according to computer using time(female)

Angles NHP 2hr 3hr
CVA 52.1+4.3 53.5+5.4 55.4+5.8 59.4+8.9
CRA 144.2+19.6 145.2420.5 146.9+18.4 148.4+31.9

HFE(h2) 0 -5.4+1.2 -7.3£2.5 -9.2+4.2
UBFE(12) 0 10.744.8 14.746.3 18.5+6.9
NFE(h2-r2) 0 -16.1+6.6 -22.1£7.5 -27.748.2

Fig 3. The change of FHP according to computer
using time in CVA

Fig 4. The change of FHP according to computer
using time in CRA

Fig 5. The change of FHP according to computer
using time in HFE
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Fig 6. The change of FHP according to computer
using time in UBFE

Fig 7.The change of FHP according to computer
using time in NFE

%3} ele] $50] glof Meli % o] ol
5, B} mlgle] v gl AAzke] AR

FW3 B 250l oA B Bmpase &
SA wele] AFAo] nHEFTAL 2ol
017]
AN

mHEZ} S7leHA "tk 3 BE 8o '
2o gt oEmo] AHS Byl 7o AR
S7) ujRo] dao] 9|7 &5 = 290] H
(&4, 2002; Goel 5, 1988). & dAFolA= Al
o WE AFE Aoz 2% FRAUAAES

Va7 Qe Adaw W RAelA TS
(CVA)F} 7131 -7HCRA), HEet =, AIRte
3 BE At vlasigith b Zhee] o
45 6}71 Aol ozt grolr] HFEHE AHE-
7] A S8E A% Ve A=Y SAHS A8 A
& mg MI(ZH%%, 2002)2 AA3}ar, oo u}
£ WstE AuRglch o A o

fo w
N

ro. 7k

N
(<3

m

2

G A7) el 2 Aol

Ao 254 AAEAT 1 Ad A

7] 9ia) e Aasy welael e )
FZHCVA)T TS HAZHCRA), HEIsh &, At
9/]

2

°]

Lt

ST E

S
=
_\_4 _I
{

>
>

N
je

r“ ool i of fu r@ Ob rju my _l}l oEL T A =T

B ;A BE folg AJolE UrE}LHOiTﬂr
AFEE AR ARE el Ak 2]
S frelskll S7ksle % = At
Adzg WAL B w7 ot gke.
olol| uwie} AeFEalo] o o]EdA i, o
el wElst HFe] o] AHHoR 28e}
sz, FHIFEe] GARE AR o Ml
ool olgd ug ASAA mel A FA
S HE GeR Hedl Ha, ofE s S
HEoh HFel 242 He 2 4y {45 93
g3l == ﬁOIE}.
Af-(2002)0] AFFFAALE QST A9}
o #Alell g AelA AFFFAAL] F7E =
AL 98l FAHFZHCVAS FHSIHIZHCRAYS

AREELY] 1A FE dAtol] Qo] FH-AHEREA| 9
mE Boge] B2 o2 zAlelgledl, 134
T BAA o] Be F Ame] AFEAA
2 nasilt 55 094 £ SN e

- 122 —



H3FE AREAIREl e TR A (forward head posture)e] H 3} 4

AFE Y] FARE AREA] YEhRs TR
9] A9 HFAle(erector spinae)2] AT T
g B2 HdIgATENA B QT Anderson
‘s, 1996; Snijers -, 1995). ©l°l thall Solomonow
5(1998)2 wilol¢t &A/d(flexion-relaxation pheno-
menon)o|g} &to] HF=o] A Il wYl 7S
o A ‘ﬂ*%’%oﬂﬂ Uehhks A 258

o A e digte] Bagith = H3t v
g ARl 2KEe] AuH S4% Tk}
37 FweA sk e 23 HEy His
o] ol¢ks T3 FRAHAMAY wBE Ve F
A (Burgess 5, 1999; Hamilton, 1996). HE&+ o]F
3] 5(2006)> A7ke] w3lol| tigh Z=we] FRA
bAoA Zbeol] A A ow o3RS wHitka &
Atk ol el & A= AFE ARRAT
e AR s vAE QAR T

5 2 A AhE oy R 4nE S

A, olelst ZEEe A hE o4 7}

£ d
i
4

o
o

2
i
o

ki
il

% 7] =
AAE ZYAR, HFE ARRAE STk 3
olf|dt ZteEe] e AT F Utk ol A
220l ZAFE ] AMgoR Q3] Azt gk 73
o] dewo] o]Folx|A] Falal, g H3t vy
o] gl A&A o] AFEUA HA FRA
HAlE v 2 24w #skE YeRiAl =30tk
thke A4l 2, 5ol AFFEE ARSehs A

ol tiste] H vhdkek ARAl wSolu A4 i
go] e]FojAaL girh WP/W = Oﬂ?Oﬂ*F olz]
& ApAe] et

4 ool A el
e} oW Wse=AZ o A A zhee
2Rt AA B

b v, a2Ea ARt %TJr g Aevows
433 F71E s A8 Aolg ATk & A
Zrol] whe F-2dg ZpAe] gk Jrke 91 <
Ax 3 Ak %Z}t’ﬁ.% 01%@ A A

Ale] Azel 9ol & B &Aool
2 o] o] Fojxo} & loltk

BoATE AFE ARRAE] e FRAAb
o) WskE 8487 Sjste] A el A(NHP)
o wiste] FHHFZHCVA), T2 HZHCRA), ™
g} AA7E g 2o F3/Ee] Ztxzeo] WIkE

J,]j]—x% o] i] =

TEEelth. 1 A AFE ARRAREY] FTtel )
g FraAwaAel #E" e FAEFZ
(CVA), T8I HdZH(CRA), M2l Az gl &
o] F3gel 7iwe] Wslgo]l folaA FrlshE
Ans douidcl. ey olejet ZtEe] ®ishke
SEAE 9 W A 71 dAE F-e] 9L
7] wiitel]l =S} Ak TEREAM S B %
A77F zldY|ofef 3 Zle]c
V. Z =
AT e} TR

waks wAeh] flete] W sty 60WS ol
ow AAzY HEAAINHP) S F7HHFZHCVA),
TS HMZHCRY), M, A, Fe] 53/ EZHHFE,
UBFE, NFE)S 543 A% 3} 2e 428 ¢

LEAHEZ e AT ARE 1417 2412 341
RE N P BE FAReR fold 37t

X ZFE AR 17

AN} FAA o= v«]d zkol 7k 31
Z = o2 fost &

Al

Folg AolE WAATW 7 7 el wlmelA 14]

- 123 —



%
w8l 2He By A A m@%

AR JFM t‘b} ‘5} 1218t 1996;6(2):97-

oA, i B8, A 49 A

G b

A aggRle] gat ShriEe| X w sk A). 2006;
13(1):9-15

Ao, A8 AT F319 FA-olek7]He]
FAN- el wAs g vk ARl
& o eghal A &etskel. 2006.

BEe, a7, A9 T AFE AYA HAAE
A srEe & Bk vAE 9% d=H
TEEA R34 20 :

:)é
Mo
e
o
-111
rl
Jjo
=2

ol
“219}«1 A et A7 = AR} AL
2002~14(1)-117-24

A&, A TRl ofd Bae]A 2
T:'TO] FAFALe 4 ST A vA=
e g X533 %]. 2000;12(3):339-48.

Andersson EA, Oddsson LI, Grundstrom H et al.
EMG activities of the quadratus lumborum and
erector spinae muscles during flexion-relaxation
and other motor tasks. Clin Biomech. 1996;11(7):
329-400.

Burgess-Limerick R, Plooy A, Fraser K et al. The
Influence of Computer Monitor Height on Head
and Neck Posture. Int J Ind Ergon. 1999;23:

171-9.

Cailliet R. Soft tissue pain and disability. 2nd.
Philadelphia, FA Davis. 1988.
Chung MK, Choi

musculoskeletal discomforts among conversational

KI. Ergonomic analysis of
VDT operators. Computer & Industrial Engineering.
1997;33:521-4.

Goel VK, Clark CR, Gallaes K et al. Moment-
rotation relationships of the ligamentous occipito-
atlanto-axial complex. J Biomech. 1998;21(8):673-
80.

Hagberg M, Wegman DH. Prevalence rates and
odds ratios of shoulder-neck disease in different
occupational groups. Br J Ind Med. 1987;44(9):
602-10.

Hamilton N. Source document position as it affects
head position and neck muscle tension. Ergonomics.
1996;39(4):593-610.

Harrison AL, Barry-Greb T, Wojtowicz G. Clinical

of head and shoulder posture
variables. J Orthop Sports Phys Ther. 1996;23:
353-61.

Mekhora K, Liston CB, Nanthavanij S et al. The

effect of ergonomic intervention on discomfort in

measurement

computer users with tension neck syndrome. Int J
Ind Ergon. 2000;26:367-79.

Snijders CJ, Slagter AH, van Strik R et al. Why
leg crossing? The influence of common postures
on abdominal muscle activity. Spine, 1995;20:
1989-93.

Solomonow M, Zhou BH, Harris M et al. The
ligamento-muscular
spine. Spine. 1998;23:2552-62.

Willford CH, Kisner C, Glenn TM et al. The

interaction of wearing multifocal lenses with head

stabilizing system of the

posture and pain. J Orthop Sports Phys Ther.
1996;23:194-9.

— 124 —



