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ABSTRACT

Background: The purpose of this study was to determine the effects of cervical extension-traction
exercise on cervical alignment, pain, and neck disability in patients with mild turtle syndrome.

Methods: Thirty two outpatients with mild turtle neck syndrome were recruited and randomly divided
into two groups. Participants in the experimental group was applied cervical extension-traction
exercise (CETE, n=16) and in the control group applied cervical stabilization exercise (CSE, n=16)
for three times a week for 4 weeks.

Results: Cobb angle and Jochumsen depth were CETE showed significant difference within the group
post test (p<.05). And the CETE was significantly higher than the CSE. In the pressure pain
threshold, both CETE and CSE showed significant differences within post test (p<.05). And the CETE
was significantly higher than the CSE. Neck disability index were significant (p<.05) in the CETE
post test. There was no significant difference between the two groups.

Conclusion: Our results of this study showed that applying cervical extension-traction exercise to
patients with mild turtle syndrome improved cervical alignment, pain and neck dysfunction.
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Figure 1. Cervical stabilization exercise

Figure 2. Cervical extension-traction exercise
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Cobb's angle measurement Jochumsen Method
Figure 3. Measuring method of cervical lordo-

sis
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Figure 4. Measuring method of pressure pain
threshold
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Table 1.
General characteristics of the subjects
CETE CSE
(n=16) (n=16) p
Age 30.88+4.19°  31.31+5.92 811
(yrs)
chli)ht 166.1346.85  165.19+8.7  .737
W(eklgg)ht 62.19+10.18  63.63+10.84 702
*Mean+SD,

CETE: Cervical extension-traction exercise group
CSE: Cervical stabilization exercise group
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Table 2.

The comparison of Cobb angle for two groups

Exercise CETE CSE ;

Method (n=16) (n=16) P
Pre 25.94+2.62% 25.72+2.15 263 .794
Post 29.20+4.47 2591+2.34 2601 .014"
Diff -3.25+3.36  -1.20£.60 .001"

t -3.879 -1.327
p .001" 204

*Mean(mm)+SD, "p<.05
CETE: Cervical extension-traction exercise group
CSE: Cervical stabilization exercise group
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Table 3.

The comparison of Jochumsen's depth for two
groups
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Table 4.

The comparison of pressure pain threshold for
two groups

Exercise CETE CSE ; o
Method (n=16) (n=16)
Pre 6.02+1.45* 598+.98  .007 .939
Post 9.9+1.32  7.46+1.65 4.601 .000"
Diff -3.87£1.28 -1.47+1.34 .000"
t -12.056 -4.392
p .000" .001"

*Mean(mm)+SD, "p<.05

CETE: Cervical extension-traction exercise group
CSE: Cervical stabilization exercise group

Table 5.

The comparison of neck disability index for two
Exercise CETE CSE t D groups
Method (n=16) (n=16) Exercise CETE CSE ‘
_ _ b
Pre 96+.61°  87+59 415 681 Method (n=16) (n=16)
. Pre 17.06+3.09* 16.00+£3.50 .910 .370
Post 2.08+1.43 .93+.65 2.905 .007
Post 13.50+4.34 14.93+2.93 -1.099 .281
piff - -1.12£1.10 - -.06+.17 001 Diff  3.56+3.90  1.06+2.14 032"
¢ ~4.086 ~1.492 t 3.656 1.982
p .001" .156 p .0027 .066
*Mean(mm)+SD, "p<.05

CETE: Cervical extension-traction exercise group
CSE: Cervical stabilization exercise group

*Mean(mm)+SD, "p<.05
CETE: Cervical extension-traction exercise group
CSE: Cervical stabilization exercise group



=] 31 (Moon,

Al

)

7t

=
o

Pain, and Neck Disability in

1A

bkgo =z 7}
o

A

Q8 A7

=

=

=
=

ZHA

opletel T mzEs} w

4=zt A
Dall'Alba

3t
=
bl

J

S

tAct o2 24
+52]H 20kg, 60° 7]-20lH 30kgO]

Al ®ItHNa, 2007; Calliet, 1991).

o °

juz]

Han, et al. The Effects of Cervical Extension-Traction Exercise on Cervical Alignment,

Patients with Mild Turtle Syndrome

Cobb Zt=2?} Jochumsen

A S i (Nam

}\(1315

ofm
'

Kir

ol

—_—
o
ol

of

SO REg

(2000)

gt
=

o

bl oled
Harrison

(2001)el <]

71] =13

1999).

o
aT

79| ol

atAjo] 1,

J

&
~

(2014)2

=
[

FolS BTt Seidi

_—
o

oT

oF o o T ™ Ko

=
=
i
=

=

%ol
fol

L

s
S

R

1 9

],

o]
o
ot

°

o

e}
g7t

E]

bl =o] xpfet

=

=

°

19] ®stoA
o 9

JE
A

4745
o 715X “JH

=]

_)'_q
22 Z7 & NDIo| WS} SAKo= g9l

o

m

a
Pl "ot
=R,

17}

IS

2
25 =, M9

o] &
THPeggy, 2001).

1A

=

oA 2k

=
e

2AgeE A

J

S

o 2loj7} ik,

Ké/\}fd o]

= 2
o 1

[;]-L

%O

K
Kr

el

o0

ol

94‘6‘

1olo Al NDIO|

ol

A= ale
2018).

|
o

L

NDI

|

L

ot

[e)
(Garcia

do

FRA A

A Al A7

.3
=
g
K
T
T

o)

)
T A

T

o
ofr
nJ

=<
=

i
oju
1o
wm

—_
K

.

o
=

o
=

Hansraj(2014)=

FcHOh 5, 2009).
1A

T =
5 °

A7} 7F

3]

N

=

oeo] AL ot

|

L

°

Aol et ARo] 7t

|

°F 3, 4, 5, 6Hfio] 23t



The Journal of Korean Orthopedic Manual Physical Therapy ISSN 1226-3680 (Print)

2019:25(2):1-10. www.kaomt.or.kr ISSN 2508-7282 (Online)
AResse xte FPEAD 29 gtte 12 el
27h Hol £59 Ankg Yustslo] sfHsirlole of2f
&°0] 2tk Eeh AA] ¥ige] AL M5 AlHE 5 Alpayci M, Senkoy E, Delen V, et al. Decreased
‘gol o] A|EAQ A =rt BRSIAE 457 0] A2 7 neck muscle strength in patients with the loss
oz FEeh A7t olRoxAl Rt ols 34 of cervical lordosis. Clinical Biomechanics. 2016;
S o] @or B7IA s @ 4 T HEo 2 33:98-102. https://doi.org/10.1016/j.clinbiomech.
AHe AS559TY QS AUEEQ ARgo=w <l 2016.02.014
§_} 7og xé}g st MEE-I]Q ASistol 1 AnE o=
_ ” &2 h:e = re° }M:* aats ;g Bess S, Protopsaltis TS, Lafage V, et al
ShITh. ey} ADFEES] ARRO R QISt AR5

_ International Spine Study Group: Clinical
= ZEoto] FAIHe] AxE AR UER = b8 A d radi b luat ¢ adult spinal
ol AZEMU0| oulat K22 OJSIHL 2wo] MAKol an ra- 1ogra-p ic -eva uation of adult spina
_ _ B deformity. Clin Spine Surg, 2016:;29:6-16.

ol fAIE Y3 s &5 B ofue}; AAGE
o] 29w} MA ul Zuto] AlF|sIE 280] otxst o= Bret M, Paul A, Deed E. Non-surgical relief of
© =Qslct cervical radiculopathy through reduction of

ety ABRExsZe nxsiy RX|&A0l A7 forward head posture and restoration of
AIRAFEQ} 5HH0] A S22 Esto] 1 oy} U x| g cervical lordosis: A case report. J. Phys.

7} Wgsickn A oist= vlo|ct Ther. Sci. 2017:29:1472-1474. https://doi.org/
10.1589/jpts.29.1472

Calliet R. Neck and arm pain. Philadelphia: FA
Davis. 1991.

Chiu TT, Hung Law EY, Fai Chiu TH. Performance

=
g5l 2E= 3 ;} = Ax YAt [Muke AAlE} of the craniocervical flexion test in subjects
1 Qx} Rofo@ WaE AXo] ABEASEI SIA}S| with and without chronic neck pain. Journal of
Al 477t Ax oYel S=3t AX AIF-70l LES A Orthop & Sports Phys Ther. 2005;35(9):567
A sto] CHAIRLO] AAAY W X 7|SAfofol Ojx= -571. https://doi.org/10.2519/jospt.2005.2055
gakof| sl ALt Cobb JR, Edwards JW. Outlines for the study of
1. AZXuto] #HEtE Yoty r] 95t Cobb Zh=o} scoliosis: Instructional course lecture. Ann
Jochumsen ZlojoA= AIFLLE Zx| & 1& Arbor, MI: Am Acade Orthop Surg. 1948:5:
Yl Hluwod= ARz Jog Atol7t e 261-275.
o HEE2 foIst Atolh UEREA] oF9ITh F pal'Alba PT. Sterling MM, Treleaven M. et al.
Al F 2F A HloAs 2ol HETEY Cervical range of motion discriminates between
A=

asymptomatic persons and those with whiplash.
Spine. 2001:26(19):2090-2094. https://doi.org/

ANe e & 25 W vlaois At oix 10.1097,/00007632-200110010 -00009
‘;_LEI_EE ﬂgiooi}‘o7 L} PNy §
_ : A el _ tot Herde. S Falla D, Jull G, Hodges P, et al. An endurance-
S OF I vuoM e Addo] gRAFEY {9 . . L .
5 =orc strength training regime is effective in reducing
o = A . . . .
lect festat f 1 fl
3. 710 J|Lxo] AEjo] WalE olopwy| ol 7 myoelec nc- mar-u estations o- cerv1ca- exor
_ muscle fatigue in females with chronic neck

B3Rl o= A & 15 W HluofA . .. _ _
L a0 0ol ol uol pain. Clini Neurophys. 2006;117(4):828 -837.
t ddes SANSR RAY AolE RIS https://doi.org/10.1016/}.clinph. 2005.12.025
EPe goF Atol7h e ottt EA1 & psi//dol.ore/10.1016/)clinph 2005.12.
JE 7F H|@oAY AdFo] fgrFEct Sojst Garcia-Pérez-Juana, Fernandez-de-Las-Penas, Arias-
xFol 9loict Buria, et al. Changes in cervicocephalic



Han, et al. The Effects of Cervical Extension-Traction Exercise on Cervical Alignment, Pain, and Neck Disability in

Patients with Mild Turtle Syndrome

kinesthetic sensibility, widespread pressure
pain sensitivity, and neck pain after cervical
thrust manipulation in patients with chronic
mechanical neck pain: A randomized clinical
trial. ] Mani Phys Ther. 2018:41(7):551-560.
https://doi.org/ 10.1016/ j.jmpt.2018.02.004

Hansraj, KK, Assessment of stresses in the
cervical spine caused by posture and
position of the head. Surg Technol Int. 2014;

25:277-279.

Harrison DE, Harrison DD, Troyanovich SJ, et al.
Anormal spinal position: It's time to accept
evidence. ] Manipulative Physiol Ther. 2000;23
(9):623-644. https://doi.org/10.1067/mmt.2000.
110941

Harrison DE, Harrison DD, Betz ]]J, et al. Increasing

the cervical lordosis with  chiropractic

biophysics seated combined extension-

compression and transverse load cervical
traction with cervical manipulation: nonrandom-
ized clinical control ftrial. ] Mani Phys Ther.
2003;26:139-151. https://doi.org/10.1016/s0161-4754

(02)54106-3

Hermann KM, Reese CS. Relationships among selected
measures of impairment. Functional limitation
and disability in patients with cervical spine
disorders. Phys Ther. 2001:81(3):903 -914.

Houglum PA. Therapeutic exercise for athletic
injuries. Human Kinetics. 2001. https://doi.
org/10.1093/ptj/81.3.903

Igbal ZA, Rajan R, Khan SA, et al. Effect of deep

cervical flexor muscles training using
pressure biofeedback on pain and disability
of school teachers with neck pain. ] Phys
Ther Sci. 2013:25(6):657-661. https://doi.org/

10.1589/jpts.25.657

Jensen K, Anderse H@, Olesen ], et al. Pressure-
pain threshold in human temporal region.
Evaluation of a new pressure algometer. Pain.
1986;25(3):313-323. https://doi.org/10.1016/0304
-3959(86)90235-6

Jeon MH. ‘Twice the number of 'Turtle neck'
patients in four years. "Smart phones are
the main culprit'. Yonhap News Agency.
2016.10.19.

Jin CH. The effect of manual therapy on pain,
depression and quality of life in patients
with cervical hypolordosis. A Study on the

Women's

Master's Degree of Sungshin

University. 2014.

Jochumsen OH. The curve of the cervical spine.
ACA ] Chiro. 1970.

Jull G. Deep cervical neck flexor dysfunction in
whiplash. ] Muscul Pain. 2000;8(1-2):143-154.
https://doi.org/10.1300/j094v08n01_12

Jull G, O'leary S, Falla D. Clinical assessment of

the deep cervical flexor muscles: the
craniocervical flexion test. ] Mani Phys Ther.
2008:31(7):525-533. https://doi.org/10.1016/

j.jmpt.2008.08.003

Jull G, Trott P, Potter H, et al. A randomized
controlled trial of exercise and manipulative
therapy for cervicogenic headache. Spine.
2002;27(17):1835-1843. https://doi.org/10.1097/
00007632-200209010-00004

Kim JH, Bae SS. Differences in reposition error
among male compared with female. The
journal of Korean society of physical therapy.
2003;15(4):901-906.

Korea Communications Commission(KCC). 2015
Broadcasting Media Usage Behavior Survey.
2015.

Korea Internet & Security Agency(KISA). A study
on the current status of use by gender and
age of smartphone users. 2013(11).

Lee EW, Shin WS, Jung KS, et al. Reliability and
validity of the neck disability index in neck
pain patients. Kor. Phys Ther. 2007:14(3):
97-106.

Lluch E, Arguisuelas MD, Coloma PS, et al. Effects
of deep cervical flexor training on pressure
pain thresholds over

myofascial trigger



The Journal of Korean Orthopedic Manual Physical Therapy
2019:25(2):1-10. www.kaomt.or.kr

points in patients with chronic neck pain.
] Manipul Phys Ther. 2013;36(9):604-611.
https://doi.org/10.1016/j.jmpt.2013.08.004

Luoto S, Aalto H, Taimela S, et al. One-footed and
extremity disturbed two-footed postural control
in patients with chronic low back pain and
healthy control subjects. A controlled study
with follow-up spine. 1998;23(19):2081-2089.
https://doi.org/10.1097,/00007632-199810010-00
008

Ministry of Science, ICT and Future Planning
(MSITFP). A Study on the Actual Conditions
of Internet Overdependence in 2015. 2016.

Ministry of Science, ICT and Future Planning
(MSITFP). Beyond IT Power to Smart
Developed Countries. 2013.

Moon SB, Lee W], Hong CB, et al. Effects of
cervical extension exercise and Mckinzie
exercise on the pain and cervical muscle
strength in patients with cervicalgia. Korean
Journal of Sports Science. 2007:16(3):687-698.

Moon Y]. Changes of Upper Extremity Muscle on
the Hourly with Smart-phone Use. ] Kor
Entertain Int Asso(JKEIA). 2015;9(3)

Moustafa IM, Diab AA, Taha S, et al. Addition of a
sagittal cervical posture corrective orthotic
device to a multimodal rehabilitation program
improves short and long-term outcomes in
patients with discogenic cervical radiculopathy.
Arch Phys Med Rehabil. 2016:97:2034-2044.
https://doi.org/10.1016/j.apmr.2016.07.022

Miles O, Paul A, Deed E. Cervical extension traction
as part of a multimodal rehabilitation program
relieves whiplash-associated disorders in a
patient having failed previous chiropractic
treatment. ]J. Phys. Ther. Sci. 2018;30:266-270.
https://doi.org/10.1589/jpts.30.266

Murphy DR. Conservative management of cervical
spine syn. McGraw-Hill Companies Inc. USA.
2000;60-64.

Na BJ]. The Study of Chiropractic Technique on

ISSN 1226-3680 (Print)
ISSN 2508-7282 (Online)

Cervical Disorder Patients with Military
Neck. Master's thesis at Kyunggi University.
2007.

Nam KS, Lee YH, Yi CH, A study of muscle
fatigue in lumbar and abdominal muscles in
patients with chronic low back pain by
electromyographic power spectral analysis.
Phys Ther Kor. 1999:6(2):16-31.

National Information Society Agency(NIA). A Study
on the Actual Conditions of Smartphone
Overdependence in 2016. 2016.

Oh WK, Lee EG, Shin BC. Clinical effect of bong
chuna manual therapy and acupunture
treatment for improving cervical curvature
of turtle neck syndrome and measurement
method of radiography. ] Oriental Rehab
Med. 2009:19(1);113-124.

Park YH. Simultaneous Media Consumption of
Innovative  New Media Users, Korean
Association for Broadcasting & Telecommuni-
cation Studies. 2008:22(1):44-83.

Peggy A. Therapeutic Exercise for Athletic Injury
by Peggy A. Hougum. USA: Human Kinetics,
Inc. 2001.

Sahrmann S. Movement system impairment
syndromes of the extremities, cervical and
thoracic spines. Elsevier Health Sciences,
2010:61-100.

Scheer JK, Tang JA, Smith JS, et al. International
spine study group: Cervical spine alignment,
sagittal deformity, and clinical implications:
A review. ] Neu rosurg Spine,
2013;19:141-159.

Seidi F, Rajabi R, Ebrahimi I, et al. The efficiency
of corrective exercise interventions on
thoracic hyperkyphosis angle. Journal of
Back and Musculoskeletal Rehabilitation.
2014:27(1):7-16. https://doi.org/10.3233/bmr
-130411

Seo HG. The effect of myofascial release, joint

mobilization, and Mckenzine on the cervical



Han, et al. The Effects of Cervical Extension-Traction Exercise on Cervical Alignment, Pain, and Neck Disability in

Patients with Mild Turtle Syndrome

muscle activity. Graduate School of Daegu
University. Ph.D. thesis. 2008.

Seok SI. Textbook of Spinal Surgery (Spinal
Surgery). Seoul: Newest Medical Publishing
Company. 2011.

Shin G, Zhu X. User discomfort, work posture and
muscle activity while using a touchscreen in
a desktop PC setting. Ergonomics. 2011:54(8):
733-744. https://doi.org/10.1080,/00140139.2011.
592604

Straker LM, Coleman ], Skoss R, et al. A
comparison of posture and muscle activity
during tablet computer, desktop computer
and paper use by young children.
Ergonomics. 2008;51(4):540-555. https://doi.org/
10.1080/00140130701711000

10

Szeto GP, Straker L, Raine S. A field comparison of
neck and shoulder postures in symptomatic and
asymptomatic office workers. 2002;3(1):75-84.
https://doi.org/10.1016/s0003-6870(01)00043-6

Um SH, An empirical study on relationship
between physical symptoms and smartphone
usage, Inha Uni. Master Thesis. 2013.

Vernon H, Mior S. The Neck disability index: A
study of reliability and validity. ] Mani Phys
Ther. 1991:14(7):409-415.

=2 ~A(Date received) 120199 04€¥ 30¢
=22 A(Date Revised) 120199 06€¥ 274
=2 AR & A (Date Accepted) : 20199 08Y 22<



