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| Abstract |

PURPOSE: The aim of this study is to investigate how
upper thoracic manipulation and cervical stability training
affects cervical range of motion and neck disability index of
patients with chronic mechanical neck pain.

METHODS: 30 patients with chronic mechanical neck
pain, and randomly divided into the upper thoracic
manipulation and the cervical stability training group. Upper
thoracic manipulation group was conducted to the upper
thoracic manipulation, and cervical stability training was
conducted to the cervical stability training. Intervention

period was 6 weeks, and 3 sessions, each of which was run for

tCorresponding author : side25@hanmail.net

This is an Open Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
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5~10 minutes. The subjects were measured neck range of
motion before and after intervention by electro-goniometer.
Neck disability index was used to measure neck disability
index Korean version.

RESULTS: Comparison within groups, there were
significant difference in neck range of motion before and after
intervention, and Neck disability index significantly reduced
in the cervical stability training group. The comparison
between groups, there were no significant difference in neck
range of motion and neck disability index.
CONCLUSION: Upper thoracic manipulation and
cervical stability training to the patients with chronic neck
pain was helpful to improve neck range of motion and cervical

stability training was helpful to improve neck disability index.

Key Words: Cervical stability, Chronic mechanical neck

pain, Thoracic manipulation.
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1) - S == (Upper thoracic manipulation) a3 PIRE SEREA7] Ad) w8 A F S
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Table 1. Characteristics of the subjects

UTM CST

(n=15) (n=15)
Gender(M/F) 8/7 7/8
Age(years) 30.80+8.23* 28.07+5.43
Height(cm) 164.87+£5.34 168.13+9.89
Weight(kg) 63.23£10.19 62.89+13.80
BMI(kg/m2) 23.20+3.22 21.93+2.86
VAS(score) 7.1340.83 6.93+1.44

# MeantSD

UTM: upper thoracic manipulation group, CST: cervical stability training
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Table 2. Comparison of the cervical range of motion between and within groups after intervention

UTM CST ®
(n=15) (n=15)
Pre 53.80+6.77" 53.00 +£9.75 0.26
Flexion
Post 59.07+8.32 59.80+10.78 -0.21
ta -6.83%* -2.99*
Pre 54.00+9.88 55.00+6.00 -0.34
Extension
Post 58.87+11.62 58.80+8.09 0.02
@ -7.45%* -4.32%*
Pre 47.33+£7.99 47.80+5.12 -0.19
Rt sideflexion
Post 51.07+7.89 51.33+6.94 -0.10
2 -6.42%* -5.66%*
Pre 47.87+7.60 48.40+4.60 -0.23
Lt sideflexion
Post 52.87+8.64 50.53+5.36 0.89
2 -4.56%* -3.13%*

# Mean+SD

UTM: upper thoracic manipulation group, CST: cervical stability training
“between group, “within group

*p<0.05, **p<0.01

Table 3. Comparison of the neck disability index between and within groups after intervention

UTM CST ®
(n=15) (n=15)
NDI Pre 14.27+£3.94# 16.53+6.15 -1.20
Post 13.53+3.11 15.33+£5.22 -1.15
2 2.13 2.36*
# MeantSD

UTM: upper thoracic manipulation group, CST: cervical stability training,NDI: neck disability index
“between group, “within group

#p<0.05
&g 2kthTable 2). UERT], AR5 S A ) B Rg] o8l &
Fo] 3k vl A SAEA 0= folgh Aol

3. S ) Hi-g] Qg s} f-go] -l UERHA] 24T (Table 3).

o
of WA= a¥fe] AE A EH, -G = V. 31 2
[e] H]ﬂ
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42 | J Korean Soc Phys Med Vol. 10, No. 2

ro 2
-
T
FN
N
o
N
dp
£
0,
3
O
2
by
40

2o 2 i

N

.2 o
Koz

)
i)
of
oS

ijf fo i
<l
T
i
o
ri
:1:10
oo

2

-&-7](somatosensory receptor) S
Z)9lel| At JRE FFA

v o 2 L

-

ont I
N
ok

i

}.

i
zﬁ o

o
ol
=
o
2
ro
A,
17
jaled
\%
ol
<
et
o ™

olo J

do o @ omy o |y
O
fl

ie Qe
rJ
Rl
N9 o
I T
-
T
EN
X,
o,
ox
o
2
[-40
o
P

N
0o
tote

J

tlo
o
k1
o
ﬂ‘
B
o

o
28
£

(L <y -3
2
o

)
S

THGroen 5, 1990; Amonoo-Kuofi., 1982; Clelany
7; Dunning 5. 2012; Magee, 2014), %227 5]
= 7 7] o R Eete] oskal girk
= &4 7Hs%(mobilization)©] L F HAE =4
(manipulation) ©. & 0] g eJstaL et 7}
< WA} AdE 7919 AFEAd =1 S (low
velocity)®] G54 24191 A8sh= s o= AostaL
Rom, EFnAL P 7] ARzl A2 1E
2125 U] 7](low amplitude high velocity thrust)S 4§
e 4 FAYUoE AHostal iTHRothstein, 200
I; Cleland <5, 2005). 9] QHYS} f-5- HHHLS]
AR TS Ao 57| EwEe] d F
9] 2ATHS FINA EwES] 7)sds A
a17] 913l ARk s O E QA ARERIETL
B A54 F W o|tKChiu 7, 2005).
wHg 71AISHA i ES Shke] 8 d9le B

O] B o= QI IR A
o] 54 Ak} o= g 75 elE et
2l

o} olol] W THES v HwE9] 5 )
3

2.
o o

S
'L ok
2

>

1B

=

El

offl
y odl

A3l FS AHESFAL Ath(Falla 5, 2004).
2 A T EwRS] 55 She] HmEe] E<F
gl oJgk A 54 NS B BV

R

<

HSlsk 715 ool A Gt o A g3
51 gl Balg] Bevgy IS 1% AgHe) B

35 sl A,
9 PAFEALINE S
5 95 7o) EASHA 2}
U] T B

AN SA A-§ Fofg

"

K
iz

iy
Ho
off
1o,
fol

Jo g
Ho
2
oxl

e
=1 o

W

)

1F5rmﬁ

¥
o
i
=

T

FA

il
I
A,
)
o]
5
oo
ful
o
=

ol ©

o T
e
oo
Y
o &
210
e
oo
3!
-

N
ot
e
do

2
o
fx
32

k1
2
El
ol

o)

12 ofn

o

k1

~r

El

ol

Ml

1o

)

i)

N

i

o o

Mz ol
1o o ofN

a2
o
rJ
i)
N
ot
o 2
o
olN
™
=
k1
o
o

o
g
il
i) N

THCleland 5, 2007). =117 2]
= A 79 27l figk Aol
Z(seperation) A5 frsie] 25
Fsho 2 A HsHRE SXIAl
| Zo] AAxe]e &
o digh T8-S AlAsk A
of 7154 ATS FAaA7]E 4
ZHo]7] wio] Ch(Paris, 1983; Cleland 5, 2005).
Kaltenborn “5:(1993) S} 3]2]m o] E<kd4
Ql5ke] ANHHH TR 254 Algke] B9 =
TE o]&g 549 NS Fal s
ol A4 AN Ae] aE o] Foittal Balskal
2 Ao Az Hwe] Qg st S-Eute] Ha e
AL E A A-5 frelatA SX1E =t Pa

i)
£ 9

T

o
i

ol Jo Hr ol W X oE
i H
N
N i
L
W o
—_l n{o
2
2oogo & o

X

I 1O, > o o X HN ox o

=

oxl

29

[t

2

o

=

r e &
k1
ol

N 2o do ol
=l

ﬂ.l
2
>
>,
2
iy o M
o
RO
o
4 |o IH
DU (NN 2

30 of\
RN

T

Az
A= e ol8sle] THAAE FAeHH, A8
24 8 El AAAY =AY Hele] =19 el

Y Y,
of{
i)

Jz Ho
ﬁ

o

59 SERLIENIE T A e we
WAFA IS BAPRAL %] Astel A
F2009) A el The SR EE Bl
B9} 15§49 3180 88 e o
2 UH(Falla, 2004; Falla 5, 2004). TH3-853A-E Al

A o 5
3B =8-S = < UUiull 5, 2004). = TR Zm L



ARSI} SR SIebYate ol WY el 717

84 55 9A)) PFEESIsh ool A Fat ulaL | 43

§l ETRARE STl WAt ¥ AR ek
A sEe] Fhs B vk sl Al 75 el
A o] F8shtar IO Leary &, 2007). o] &
AT AN 7RSS S S8l Fm A 25l
5] S B9 B BlFe] Bk
e SRR ojojpirtar dE, o) AT
Ak FARE F-oltk

W EES] E5 ko] - mebg el ot
TEXATY A B 254 AT o
Qlel I gl izt 715 ARte] s Al ok
AP ATl A Huiol g EAte] 45 wkHeA A
B g 5o ARIoR AHF A TR
lste] S5 WA, wA9le] ARFe R QI 75
FA Agte] 744 F Ao Hudka lth(Falla
S 2004). 1A 2 A g ] 5 dAE
o= A el v S 9] Qg s) S

9] AofAlare] WskE vl v‘i'—*—iﬂ%iﬂr. a 7534, 2
Aol A= 9] QHYs

A7t FrofsiA| 3Hagt A § HAE ] B ?i?oﬂ
A W EwRS] FEEA Al 7Sl E Zefshe
TSI AAFE AAATI7] 13 Ao w Huw
9 AN 25 T Aa T3 oA T A
A3t Foll FoJsHAl FHAaeolvkal Barstal QJvKJull,
2000; Falla -, 2003; Falla, 2004).

¥ Qo] Aol S5 9] g 9% F o
157} frolaAl s A Su gnae) 2

== sl

-1 X

o) e 55 1 75 elE e
=)

N

d
lo

= FRodt
FA 5 Aol A 52 Wl
AR ottt B8 g3t
ToA EMES] 55 S}
SN BT
o =S FATHGross, 2004).
1427814 FA) £ 135302
§_§l- y_oi =] 74 o

Mggadte] Avtel fAlet g3kE lvka AlgEch

AYATALe] Ap Y02 THIEMES] TFH
= 55 A4 d9471 309 m ko 4] ERA 8

ol
. MN
i)
o|f

oY
o2
2
Y
©

fr Mo

o

dA]

T,
=)

>
%E
ojr
=

1
Ty
El
oxl

o
S
Sy
o
Ky
i oHr 2
4y jz -
El fo nz
ol ot
o g
off

é—éﬂrr

r_u ot e 2 =2 2 X

N
™
o, =
=
=

o I
=

=
>
O
i
ol
=

)

r2 o
By

o
iin)
_V:I‘

A

_

o
2
:[0
o,
oX,
rlo
§2
o 32
N
r&

O

oo
o

| &% 2 Gl 76l et el lrk=
HGonzilez-Iglesias 5, 2009). HE§F =]
HA(muscle spasm)s 50l F-21-8-0 23|
o] A7) FAREE lrkar Barskal ITKCl
eland =, 2007).

Cassidy E(1992)% W9 S5 St A T4l
éJ,]_ ,\,]-X-l 7].5 71—71— Ealx%g& &'Lg_@- 7{337,]_’ l:r
RN &5 ‘?—l oA, HA7Fs 97 T A
FrojetAl TidE Ao vepskor, - SAY
Poﬂ% zpol7} fli= Alow A sk A4

WA7FERIRNY SRIOA S B o) ¥
 BLEo] Cassidy 5(1992)2] -9} L]

E}. EE TR E RO B2 Bx) 163S Ul

=29 B3 AFE ATellM e
S} SR, B2 9 R TS
2% Ao YERTKSuter 5, 2002).
1 s S g SR Ao
Skt Buinel mruAe dilsle] ne 9A
S oe AR AR o B
o] Zulys] el te AL 7157
oA el R TAE 7S AT S B
QoA TPgAe] Sk BEefes ) A
SRR BP9 QVYE 950 FA7Ibe] Bk
€ o] o418 Buolold), Eet )5S Mr
F20) B4 F Weo} 225 850 B A
A% et D5 WAl o4l Hikold) AR
A} B QA7eE A 25 Seln 20
A7)k U A7sh B3 AR 1
off thek F-ell g 53s PSshs AE AAsfok
g Ao Az

>
ry

Mo i @

ol -+

2 =L

E o 3o WL
o 2

N

N _1o1|

2 e o A

_I_4
rlr
¢

e

2 32

e
1
m FE T

i

ki

-

SN

Bl 3

O

V. 4

rh

¥ T Bl BES sk 3 309
o ppos Ay EMErIAS SR 995
F& AEle] ZujRe) BAFESISH B3 9 B
2 aTs9,



44 | J Korean Soc Phys Med Vol. 10, No. 2

R B 9155 ol 22} R e
A3} B9 45t $E A 8T A, Hure)
7Y, 49, 23 AFY YA BmR9 wars
HSI7E felshl Z7he Ao hegtom, Bl
P15l 5 270l fol g Ajolz) e
A gskan, B9l Qg R FA) A3t
Fol folahAl Zasgnh

v EwRe) B Aol RS R
2u59] st £t nlaste] HAEUNFA
of =8 Ttk Bune) F o] Byl 3

J A gol
E3Aolel ARAT. EE Be) s S
W] 2ol

References

Adams G, Sim J. A Survey of UK manual therapist's practice
of and attitudes towards manipulation and its
complications. Physiother Res Int. 1998;3(3):206-27.

Amonoo-Kuofi HS. The number and distribution of muscle
spindles in human intrinsic postvertebral muscles.
J Anat. 1982;135(3):585-99.

Armstrong BS, McNair PJ, Williams M. Head and neck position
sense in whiplash patients and healthy individuals
and the effect of the cranio-cervical flexion action.
Clin Biomech. 2005;20(7):675-84.

Cassidy JD, Lopes AA, Yong-Hing K. The immediate effect
of manipulation versus mobilization on pain and range
of motion in the cervical spine: a randomized
controlled trial. J Manipulative Physiol Ther.
1992;15(9):570-5.

Chiu TT, Law EY, Chiu TH. Performance of the craniocervical
flexion test in subjects with and without chronic neck
pain. J Orthop Sports Phys Ther. 2005;35(9):567-71.

Cleland JA, Childs MJD, McRae M, et al. Immediate effects

of thoracic manipulation in patients with neck

pain: a randomized clinical trial. Man Ther.
2005;10(2):127-35.

Cleland JA, Glynn P, Whitman JM, et al. Short-term effects
of thrust versus non-thrust mobilization/manipulation
directed at the thoracic spine in patients with neck
pain: a randomized clinical trial. Phys Ther.
2007;87(4):431-40.

Cross KM, Kuenze C, Grindstaff TL, et al. Thoracic spine
thrust manipulation improves pain, range of motion,
and self-reported function in patients with mechanical
neck pain: a systematic review. J Orthop Sports Phys
Ther. 2011;41(9):633-42.

Dunning JR, Cleland JA, Waldrop MA, et al. Upper cervical
and upper thoracic thrust manipulation versus
non-thrust mobilization in patients with mechanical
neck pain: a multicenter randomized clinical trial.
J Orthop Sports Phys Ther. 2012;42(1):5-18.

Edmond SL. Joint mobilization/manipulation, Extremity and
spinal techniques(2™ ed). US. Elsevier. 2006.

Falla DL, Campbell CD, Fagan AE, et al. Relationship between
cranio-cervical flexion range of motion and pressure
change during the cranio-cervical flexion test. Man
Ther. 2003;8(2):92-6.

Falla DL, Jull GA, Hodges PW. Patients with neck pain
demonstrate reduced electromyographic activity of
the deep cervical flexor muscles during performance
of the craniocervical flexion test, Spine. 2004;29(19):
2108-14.

Falla DL. Unravelling the complexity of muscle impairment
in chronic neck pain. Man Ther. 2004;9(3):125-33.

Fejer R, Kyvik KO, Hartvigsen J. The prevalence of neck
pain in the world population: A systematic critical
review of the literature. Eur Spine J. 2006;15(6):
834-48.

Gonzalez-Iglesias J, Fernandez-de-Las-Penas C, Cleland, JA,
et al. Inclusion of thoracic spine thrust manipulation
into an electro-therapy/thermal program for the
management of patients with acute mechanical neck



ARl Bl gl gakeBo) iy Buine) 71

B2 53 BA4) HAFBRSsH GelAeol A fat Hlat | 45

pain: a randomized clinical trial. Man Ther. 2009;14
(3):306-13.

Groen GJ, Baljet B, Drukker J. Nerves and nerve plexuses
of the human vertebral column. Am J Anat.
1990;188(3):282-96.

Gross AR, Hoving JL, Haines TA, et al. A Cochrane review
of manipulation and mobilization for mechanical neck
disorders. Spine. 2004;29(14):1541-8.

Haas M, Groupp, E, Panzer, D, et al. Efficacy of cervical
endplay assessment as an indicator for spinal
manipulation. Spine. 2003;28(11):1091-6.

Jull G, Kristjansson E, Dall’Alba P. Impairment in cervical
flexors: a comparison of whiplash and insidious onset
neck pain patients. Man Ther. 2004;9(2):89-94.

Jull GA. Deep cervical flexor muscle dysfunction in whiplash.
Journal of Musculoskelatal Pain. 2000;8(1-2):143-54.

Kaltenbom FM, Evjenth O, Kaltenborn TB, et al. The spine:
Basic evaluation and mobilization techniques 3 ed).
Norway. Olaf Norli Bokhandel. 1993.

Ko TS, Jung HB, Kim JA. The Effects of Thoracic
Mobilization on Pain, Disability Index and Spinal
Mobility in Chronic Low Back Pain Patients. Joumnal
of special Education & Rehabilitation science.
2009;48(2):115-37.

Lau HMC, Chiu TTW, Lam TH. The effectiveness of thoracic
manipulation on patients with chronic mechanical
neck pain-a randomized controlled trial. Man Ther.
2011;16(2):141-7.

Lee EW, Shin WS, Jung KS, et al. Reliability and Validity
of the Neck Disability Index in Neck Pain Patients.
Phys Ther Kor. 2007;14(3):97-103.

Magee DJ. Orthopedic physical assessment (6" ed). US.
Saunders. 2013.

Norlander S, Nordgren B. Clinical symptoms related to
musculoskeletal neck-shoulder pain and mobility in
the cervico-thoracic spine. Scand J Rehabi Med.
1998;30(4):243-51.

O’Leary S, Jull G, Kim M, et al. Specificity in retraining
craniocervical flexor muscle performance. JOSPT.
2007;37(1):39.

Olson KA. Manual physical therapy of the spine. US. Saunders.
2008.

Panjabi MM. The stabilizing system of the spine. Part 1. Function,
dysfunction, adaptation, and enhancement. J Spinal
Disord. 1992;5(4):383-9.

Paris SV. Spinal manipulative therapy. Clinical orthopaedics
and related research. 1983;179:55-61.

Rothstein JM. Guide to physical therapist practice. Phys Ther.
2001;81:9-744.

Suter E, McMorland, G. Decrease in elbow flexor inhibition
after cervical spine manipulation in patients with
chronic neck pain. Clin Biomech. 2002;17(7):5414.

Vernon H, Mior S. The Neck Disability Index: a study of
reliability and validity. J Manipulative Physiol Ther.
1991;14(7):409-15.

Zachazewski JE, Quillen WS, Magee DJ. Pathology and
intervention in musculoskeletal rehabilitation (1* ed).
US. Saunders. 2008.



