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| Abstract |

PURPOSE: This study aimed to examine the effects of
self-stretching (SS) and joint mobilization (JM) on pain,
craniovertebral angle (CVA), autonomic system function in
chronic cervical pain patient with forward head posture (FHP).
METHODS: A total of 30 male college students were selected
as study subjects, and were divided into Group I (general
physical therapy; GPT, n=10), Group II (GPT+SS, n=10),
Group III (GPT+JM, n=10). All groups were evaluated three
times a week for 4 weeks. Pain was measured by visual
analogue scale (VAS), CVA was measured using digital
goniometer and autonomic system function (heart rate; HR,

skin conductivity; SC, LF norm, HF norm, LE/HF ratio) was
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measured by Biofeedback ProComp Infiniti. After 4 weeks,
paired t-test was used to compare the changes within the group
and one way ANOVA was used to compare those between the
groups.

RESULTS: In Group I, VAS was significantly decreased.
In Group IT and Il was a significantly change in all items. In
comparison between Group I and II was a difference in all
items except HR. In comparison between Group I and I was
a difference in all items. In comparison between Group II and
Il was a difference in VAS, LF norm and LF/HF ratio.
CONCLUSION: This study showed that SS and JM can
effectively reduce pain and normalize the autonomic system

function.
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angle, CVA)Z Z7IA]7]3L o] & 2lgt #|&2] Q1 He]
25 289) Yo TS WA 4 oL 5ol
(Lee®} Jung, 2009). CVAQ] ZHat BHO| B2o0] 2
=, Aof, 2231 7eo] qlrtal s THYip 5, 2008).
CVATE thAabe] ohe ZpA 22 A ApAlollA] A&
(ragu9a} A =) LA E71 S AT A3t AF
W 2wl 7HE7)% Bk $94lo] o] ozt
Az} Aol wet 1 zol= AN, Chae (2009)=
AArol 1t 2] 9222} A|(Forward head posture, FHP) S
7 RS Aol o) CVAS] ol ol
7} 219131, FHPO] Yelo g E ZHo| Z71% Halrt
55 0 2EYS Yok fUshe delo] Hrkn
SH3ITE CVA gho] 25,5 FHP= U] Atk A ¢fv]
shu, o|7l Gl Wl FHPE B7ks] 91a CVA
AL A2 w7}t =7 7% QI cHICC=.88)(Fernandez-
as-Pefias 5, 2006).
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HEE] 1 % siLiel AAEES Hgale] FHPe] A4
9 Ao 4% 2T 2712 PR THLee, 2011),
E3, H7bsee AEA At FAYe S
A7\ 71 YL A B3 B T)sRolE
AAAZ 4= tKCleland 5, 2007; Olson, 2008). 230
|3t T=<4=2] % (Spine manual therapy; STM) &.x}of tjjst
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AR AZo]| 2HL o —%ﬁﬂ(Evans 2002). Zusman
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=BT A(PAG) Y| A== QIR A1F
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Group Age (year) Height (cm) Weight (kg) CVA (°)
I 23.10+2.73 174.20+4.98 70.50+8.72 47.20+2.44
I 23.80£2.30 173.60+£5.19 71.00£3.33 47.80+2.66
Il 24.10+2.60 175.50£5.46 71.80+£8.81 46.80+2.30
p 671 925 664

one way ANOVA test
All values showed mean+SD.
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7Y olAbe] BRe| o] gl 20t) Aol dAE
AR A7 2L B B9lo) Aete A7} ¢
I, B R4 A4 58 7HeHel BEE 345,
CVA©| 52 o]3}el Rp2 A HEAXZ(OZ 1), BE
M 2ok AFLH(LE 1), HERX R 915 2

AFEE(LE IO ol 1§ T 1092 P29
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123] Z7jol) Zofsigon] A% A 4% GxE et
A Aol S 2 4 Qs 2] e ol
shgon] Aol §o)% Wkt Table 1)
2. EY
EESLES
SHES o] 8T LAN RS 208 5 A4,
1=}

AP X 271% ol §ate] 100 bps 155, HRAX2S
9o 2o Az 108 FERII A etk

2) A7HIREE

2 Ao A8 AFEES 1Al = (upper
trapezius), o] 7= Z(levator scapular), & & 2}
I(pectoralis major and minor)ol] AA|3}ATE Z42ro] £
ol thsijA 33] AAafstiom didate] AA] 9l A&
e AYAFE Farske] AAsEtHHwangbo,
2011; Hwang et al., 2012).

3) ¥HME=
ofsuo] tet wa7tsaEe ARt SASH, A
oF A, el in)sm Ato]o] - (facet

join) 21780 2 AT, BAFEE A 4
sybA LB St B, A, WS 72 E7)
2 223 T WO EAjslo] Asigon), BT
<0 ke floM FlyrddHo| sl ARk e s A
Asteon], A e mgaAE 42 9l A
29l 5 Hz (£3303])E AE-3}o(Chiu and Wright,
1996), Ztzre] 4ol 3534 5 ohAl E4 o) 152 AA

s+ thFig. 1)(Fig. 2).
3. "ot Y

1) X ZHE5-5(Visual Analogue Scale: VAS) A}
T B7HE S8l 7P Hust Helgle U FY
SHiL VASE o83 24oln] ol BAolA 4
FA|SHA 3t 1 e =7} =tHDixon and Bird, 1981).

2) 2] & 3ZH(Craniovertebral angle; CVA)

CVA 712 248 918 750l 2 B sk

T EEAEVEE SR SRS

, TR E 7 2HVLUU MV800, Samsung, Korea)S 4F

el AAste] oS Al hipt G 39
Ao ey AAE S8l A7)t E A

(self-balance posture)E A A5} THLss and Jung, 2009).
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Fig. 1. Joint mobilization on T2~T4

Fig. 2. Joint mobilization T1~T2
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Table 2. The change of VAS, CVA

I I il p
Pre 5.6443.41 5.55+2.88 5.5443.56 373
VAS ”
Post 5.4242.15 4.39+1.80 2.65+4.33 0007
(score)
p .048 .000 .000
Pre 47.20+2.44 47.80+2.66 46.80+2.30 .664
CVA "
) Post 47.10+2.28 50.30+2.11 54.60+2.17 .000
P 864 .004 .000
paired t-test
one way ANOVA test
Tukey’s multiple range test(:1-I, "I -0, "1 -)
Values are showed mean+SD
vpol @.3 =) | ARIS ol §3te] AlMES ARHE  fo3hA S8 eATkp<.05)(Table 2). LEZE F 4
I, LF norm, HF norm, LF/HF ratioS Z43}%it}. Ala} = At f-oJetk Afo]

d)
T SHAAME 22% FX ol AAAA SH5k%
O m(beats/min), NEATEE Q22 AR|, A7|&7}
ol D EAZMAS DA A ZHF ). A
ol B9 E3g) Total powerol| A VLFE W Z
st LF 2 HF9] ¥]&-2l LF nom3} HF norm& =743}
% (mS?), ©] 7] B]& LFHF ratioS 24319 tHLee
et al., 2009).

4, Xtz 24

2 ALY SAHE £ $13)| SPSS for windows
version 12.0 B4 T2 AMLSIG T, ARbgre B
9 nEwAe ehjolch 24 FEe] 474 14
1015}7] 9|5} Shapiro-Wilk testS A1 A5} =7
o] AFEZE Tl A AT 2F Y v
HSHE t AA, 257 v 49l BAEAS

AlBFR o ARE S 93l Tukey's multiple range test
ol g3ttt nE EASHA ol AZLo 9oz

do— T
a<.052 A8tk

10

lI
g H
e o

flo m]m

I, gzt

1. VAS, CVAS| JELf 2 J27t B35}
TEY AF H|EA], VASE BE TIFA 3t
A AastE o v(p<05), CVAE 15 19} 15 oA

PSR
(p<05), 1% 13} vj@ste] 18 1o} 18
Mo 4] VASE §0l5}7] 248l A T(p<05), CVAE &
OJ5HA) F7FH 0 (p<.05), 15 Lok uliwste] 15
o] VAS7} G231 A 74315 th(p<.05)(Table 2).

2. XELEA 7ISEA

1) Adhs, RARES Oy 9 27 et

J*LH A5 vlaA], 15 1ef a5 MojlA &+ ¥
T S olE A 745+ thp<.05)(Table 3). 157t H]
STy 7:‘4 F Bl B5E OE7E F93 Zol 7t 9l
(p<05), MeFse 15 13 vjaste] 25 oAt
ToSHA st om(p<05), AR AEEE 5 |
I} vlwate] 145 et 15 oj|A] f-olsHA| 3H4stel
THp<.05)(Table 3).

2) LF nomm, HF norm, LF/HF ratio?] 15 ¥ 157t

w3}

5 AS v, 25 D9} 25 HoA A #4
RE Qolah Zaskkp<. 05><Tab1e 8. 287 A
Hog 22t ulmat A3 A B wE Pu fole
Apo| 7} YA T(p<05), 15 uulmm a% e
1% Mo A LF norm¥} LF/HF ratioo]| A 3-2J5HA 74

9(p<05), HF nomi §olat Z7hetgon
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Table 3. The change of HR, SC

I I il p
Pre 68.71£7.12 68.98+6.74 69.10£6.65 958
HR 4
. Post 68.79+8.53 64.00+£3.43 62.36+2.59 .039"
(beats/min)
p 952 .002 .002
Pre .8440.19 85+.17 .84+.16 970
SC
) Post .8440.13 .69+.06 .63+.15 002"
s
p 983 .017 .000
paired t-test
one way ANOVA test
Tukey’s multiple range test (:I1-I, “I-I, "1 -)
Values are showed mean+SD
Table 4. The change of LF norm, HF norm, LF/HF ratio
I I o p
Pre 103.51£7.61 102.83£10.08 103.49+9.74 .879
LF norm e
(mS?) Post 98.47+3.67 97.66+6.74 93.87+6.34 .004
p 218 .013 .001
Pre 54.45£8.56 57.7248.30 56.87+7.64 746
HF norm ”
Post 54.90+7.05 65.53+9.65 66.05+5.84 .004
(m8?)
p .907 .003 .007
Pre 2.01+1.67 2.04+2.17 1.95+2.03 462
LF/HF .
. Post 1.63+.94 1.53£2.13t 1.43£1.92 0037
ratio
p 127 012 .003
paired t-test
one way ANOVA test
Tukey’s multiple range test (+:I -I, *:I-M, #1I-I)

Values are showed mean£SD

(p<.05), LF norm} LF/HF ratioo]| 4] 1% &} wjws}e]
8 oA §2IakAl 728 ATkp<05)Table 4).
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% 552 Ml AR F oF 60%7} FHPE 713
Q1o w(Chiu and Wright, 1996). ™| ¥ZZ}A] 3HA}9]
CVAE= AARl Bt ZaEo] Qth(Grimmer et al.,
1999). E3h FHP7} 9l AbgtolAlA 5w o] T
Z7P7h @0 e A2 2 4 glon o)z algt

Eue ATHEAS Bolehe
o 5L WA U2l

o] B7+8- 2423} (Evans, 1997), ©]
o 2B A AReAEA Y 2l
2 715702 Yehthsy), 27
Aozl wpie) 271, 534 2% WY 27k W
= 0 1AL 502 eRGTHPerkes et al, 2010). 2|
A A%A ) %ﬁé% $YHo2 2430 9 A1

N
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OJu| gtc}(Kristal-Boneh et al., 1995).

A 2= ﬂﬂoﬂ offdt AHeAEA FFE ot
He = date tiv A7 A=l =ebe, ookt
=T 2 FA7F AEAl %‘74101] nAE e A5
Aol m(Kim et al, 2014), 2 ¢15-o]| A= FHPE <14}

=20
B BEFE /M e oR HEAXR(IF 1),
BEAA R AL HF 1), BEA R0 B

Vea(dw I)e 33, 437t AAjsto] A4 55
SH(visual analogue scale; VAS), CVA, A-&A17 A 9]
WIBLE ol aigt sl

= =31 CVASL Telst AT A] Lee S(2015)2
AR EW T AT BwEo ol sheEo] Uk
Ql Fu L9 0) 55 B Ao AeE AT SH
o5, Huang SO W 2 55 BAjol chet A7}
AEEET Slew Vs Eo] T, BE7FERS
% CVAo| F-o)t W37t yepytthar shglet &2 A+
of Ak 7)2e) QS0 Al 2o| 1F N9} 1
MolA) §% 0 CVA Zro] folopl stk 2
A 9 A8 AG-E9] AE 2AR flome Tt
o YQlo] H= & §919] F5AAaE IR FA
a5} o B2 29t ol ARSET}
S47H AL B A2 of AT
Al BARE HelE =43 4
U B R H]i’—oﬂ/ﬂ I Hef aF oA +
W R folebA askeith 151t Hlal A A
stEet g 13} vlste] 18 WolAje 2lak
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72 shelelglon] ole LgAIAA Ssiol ofgt A
ole} stoic}. o] AL} B A7o] AlupEane] 740}
withe] Az ehror), B oA mkao
A5 Aol et FAolBR AR T
gdstol ofsf AHEao] A7t Yebgthal oA
ol R AL T o] APALE Aw R, Jowsey2} Perry
(2010 = YRS mol 5 Hz Hl=2 IS A3 A7}

58 A gelol ARAEEY Holat 5715 Sels)

O

lo

fon, ol WH7EEo] $H 9 dPGAE A=319
WP ZE0l S7HEI 7] wEol2taL s &
Aol M o] w7 o) BT} kil A
© =% FAl A= A8 A(Jeong -5, 2009)91| 4]
= U FAEET} fofahA| ghas Jrtal

Stk Aol E 15O A7HEAe] el
0] Uolo HEFITh= o B4 WAL 7|2 1
% 119} 25 Mol4 FRAEES] Fas ehih

Azl
o] W85 AelsfEd gAds o= A &
= A
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norm), W7-Fw 7t A AE|(LF/HF ratio)E =43 2
3}, 18U AT wmol A 18 1o} 15 Mo A
W B felabl gashint T8 A MAg 2
2t ulmet Ak 1% 13 vwslel 1% 19 18
[ A LF norm3} LE/HF ratioof| A -§-2J8HA 743819
a1, HF norm:= §9l51A Z715t9 20, LF normi}
LF/HF ratioo| Al 18 119} v|wste] 15 MMlofA §-9
S g2akch. olsh BAE MBATES Alnlu,
Kang and Kim (2009)-& 7733} thahgol] ol w414
H7)A4 & LFHF o W3k 2793 23 olahA
= A AT A AR\ To] AgAAA ] FHo
Ve ol kL silen, & Aol Aol
1 1 oA LFHF ratio o] §-2J3A= kA|ut <k7k
Haste] oA A7IA= 0] A=A A Y P ol
FFe U 5 Qloke odat Zolsteith Oh (2015)=
FHP tfd#po Al 7ho] 2 €1} PNFS A AISto] 5
A Ao 55 A W -5 Sk A AeAl
o] 3 =7t AL 3%l Han and
Song (2003)2 222 WlALR|7} AF&AI Ao JFS F
of ) A ol fo)8 L WA,
LF/HF ratioS 7 ﬁ\_/\]iﬁl’%l 39Tk
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A glom, flsmol tieh kel Rl vt 71414
Aol ofet Aah GA &A1 A Q] B Adste] ofgh
oA 5IkE Tty EpAl R A7y
2 71700 iRt o] 22 ZAE v 4= ASIThaL Ak
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V_ A=

2 e W 5E5e 7L ol ) ded=E
S oger aF [, a2F I, 2F Moz o] 43
1k 3 38] SAE AARE ol VAS, CVA, e, )i

A&, LF norm, HF norm, LF/HF ratioo]] 1] 2]+ g3ko]
sl drobr iz} ‘é‘b&k A2 15 A5 vlae|
M 25 12 VASOA a5 I3} 5 Mojies =e
ol gt ko7t Qloltk 11t Hlalo|H = 15
Lof thel} 1 [1of 713 MoflA] it ahollAl 79
gk zpol7h qllom 1E o 15 M9 Hlaoi=
VAS, LF norm, LF/HF ratioo]] A9} -9-2]3} x}o]7} 912
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