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ABSTRACT

The Effects of Deep Neck Bending Muscle Exercise
and General Neck Strengthening Exercise to Patients
with Chronic Neck Pain

Wee, Young—Ryang
Advisor : Prof. Seo, Young—Hwan
Department of Physical Education,

Graduate School of Chosun University

This study was conducted to evaluate the effects of deep neck
bending muscle exercise and general neck strengthening exercise
for 4 weeks, 8 weeks on chronic neck pain patients and to
compare neck pain and functional status, neck—shoulder and to
investigate the change of posture.

Twenty—eight patients with chronic neck pain were randomly divided
into a combined exercise group with deep neck bending muscle
exercise and a group of exercise with general neck strengthening

exercise. The results were as follows.

1. Results after 4 weeks showed that both deep neck bending
muscle exercisetgeneral neck strengthening exercise group showed
decreased pain and 1improved functional status and neck—shoulder

posture (p <.05, p < .01, p <.001).

_Vi_
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2. The results of 8 weeks showed significant difference between
deep neck bending muscle exercisetgeneral neck strengthening

exercise group (p <.05, p <.01, p <.001).

As a result, it was confirmed that the deep neck bending muscle
exercise was effective in neck index, number of pain class, neck —
shoulder posture, and it could be used as functional recovery and

exercise rehabilitation of chronic neck pain patients.
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Table 1. General characteristics

_ Height Weight Age Gender
Group N=28 (cm) (kg) (yrs) (M/F)
DCF
14 164.3£6.8 67.8+7.7 46.7+4.2 6/8
Group
GSE
14 166.4+4.3 69.2+4.5 454+5.1 7/7
Group

Note. Values are mean=SD or as otherwise indicated.
DCF Group, deep cervical flexor activation + general strengthening exercise; GSE

Group, general strengthening exercise.
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B. d7dA

2 Ao A= <Figure 1>3 2,

assessed for eligibility (n=40)

Excluded (n=10)

Exclusion criteria reasons(n="5)

»

Declined to participate(n=5)

Randomized (n=30)

L
DCF Group (n=15) : deep cervical flexar G5E Group(n=13) :general strengtheing
activation + general exercise Allocation EXercise
Received allocated intervention (n=1%) Received allocated intervention (n=15)

Lost to follow-up (n=1) Follow-up Lost to follow-up (n=1)

|

Analyzed (n=14)

Analyzed (n=14) Analysis

Figure 1. Flow diagram of patient recruitment based on CONSORT criteria
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3L —
7] T2 7 10&3F 3~5314 39 WHEE A tH(Kjellman G &, 2002).

3. Ao A4*(Neck Disability Index: NDI)

=9 7I's# H7kS fl8l NDI & AREstalvh. NDIx= 5 g5olv 715 gl

o FHETEA FFe] Aret AMAAQ e, 5719 A ], e, B,

dak7], EdsrIsk = R orkedE F 107k 9] Pl tisiA 0% (dE
=

S BAE & F ok Gk AEe

5~1474; Awnst B35 15~244; F5%9 B% 95~34 AekEs, 353
ol At B HE YeElATH(Vernon H &, 1991)

4. A 55 53 (Numeric Rating Scale: NRS)

B3} o EFe Wit AEEAL 7] AWM NRS & AH&SHATh NRSE
7 24417 Bl BFAEI b AW A% b B AV BFRSE
=

_q

atete]l o A= sklal, 0 (ESele)FH 108 (s X &

A s A 5 dE s SAs] A AEE X-Ad A
(ACCRAY—-650R, &del27DE A&t &9 5 AAS A5 117
el A9 o]F, olute] T4, AF TH JIAE7V], oW B9-2E SAselth
2] 7]-& 7] (head tilt angle, HTA)= °lvke} 79| o|F(tragus)E A& A3}

Aol o]F(tragus)olA Y= Alole] Z%, & #3 Zbi(neck flexion angle,
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NFA)E= #9 o]F(tragus)®t 7ZAF 7¥H 7FXE7](spinous process)S A3
A3t A5 7T 7FAE7](spinous process)olA Y= Afole] bk, EE of7f 7}
% (forward shoulder angle, FSA)+= 743 7H 7}A|&=7](spinous process)<}
ol 7w 592 (acromion)E HZAZ A3} A3 7H ZFAE7]|(spinous process)
oA Y& Atole] ztm& ZAEATHSzeto 5, 2002). AAxy AAR B
ab7] 98 Ho w3 B A 2 W whESte] TP A AAME A RF o

A7 =1+ 9 A (Self—balance posture)ES AA]sFAtH Watson DH &, 1993).

(A)

Head Tilt Angle |
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Figure 2. Measuring the HTA(A), NFA(B) and FSA(C) by using

diagnostic radiation equipment
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Figure 5. Seated Leg Press

Figure 6. Climbmills
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Table 2. Deep Cervical Flexors Exercise Program

Exercise Program Intensity | Time | Day/Week
Warm . .
Stretching 10min
ups
1-2week
40-50%
1. Deep Cervical Flexors
Activation with Stabilizer
. . 3-4dweek .
Main - Air Pressure! 20 - 30mmHg . 3 times/
. ] 50-60% | 10min
Exercise - Add Pressure: 2mmHg/5times 4 weeks
- Isometric: 10-15seconds
5-8week
No
Exercise
Cool . .
Stretching 10min
down

Collection @ chosun



Figure 9. Deep cervical flexors activation with stabilizer
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General Neck Strengthening Exercise Program

Exercise Program

Intensity

Time

Day/Week

‘Warm

ups

Stretching

Main

Exercise

. Aduction Pull Down(Pull-ex)

<20times / 3set>

. Extensor Isometric(Gymball)

<20seconds / 3set>

. Side Extensor Isometric(Gymball)

<20seconds / 3set>

. Extensor Isometric(Band)

<20seconds / 3set>

. Side Extensor Isometric(Band)

<20seconds / 3set>

. Flexor Isometric(Band)

<20seconds / 3set>

. Deeping Pull Down

<20seconds / 3set>

. Extensor Stabilizer Exercise

(Gymball) <20seconds / 3set>

. Lower Trapezius exercises

<10times / 3set>

Cool
down

Stretching

1-2week
40-50%

3-4week
50-602%

5-8week
No

Exercise

10min

30min

10min

3 times/
4 weeks
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Figure 10. Aduction Pull Down(Pull—ex)

Figure 11. Extensor Isometric(Gymball)

Cervical vertebra stability exercise
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Figure 12. Side Extensor Isometric(Gymball)

Cervical vertebra stability exercise

Figure 13. Extensor Isometric(Band)
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Figure 14. Side Extensor Isometric(Band)

Figure 15. Flexor Isometric(Band)
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Figure 16. Deeping Pull Down

Figure 17. Extensor Stabilizer Exercise
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Figure 18. Lower Trapezius exercises

F. A5

2 AYS Folo] dojx &= A8 & Window ver. SPSS 18.05 ©] &3}
AAYE stk F 5 ko] AolE Folnr] flste] Chi—square HAZ
Independent Sample t—testE& HA|ste], Al7]d] W& F5aIe] Zo]l& HY
8t W54 EAHEA (repeated measures ANOVA)S AFE-31S1T)

L=
EE SAA FoFE o = 052 A

oo
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Ao e v EES IANES o w o] AR E w3 53
kA E FaesS AEste] HE553 715 FH, S-of7ApAle o gl
o] YEAE FHEIA T BES skx 28-S Ao R vl A A
W= AvEd oSy g

)\ -
A. & Zoj A4 (NDI)<& W3}
5 o x|ge] AE AyolA] HAH HEigdst e la2 A A 19.22+44.11F

(p<.001). Izl E73lewtoas A3 A 20.06+4.728-0A AE 4F

5

=

18.06£3.77 0.2 FolsiAl #AsNI(p<.01), 8F Fol= 17.40+391HSo=
=

[¢)

_Z,__
Aol g BATHp<.05). AlH-4¢1 1)

Table 4. NDI score for each exercise group over time M+SD
DCF group GSE group p—value
Baseline 19.22+4.11 20.06+4.72 A17
4 weeks 17.27+2.99 18.06+3.77 A17
8 weeks 15.43+2.77 17.40+£3.91 0317
F 65.17 11.24
p-value 0017 .004™

Values are mean®SD, * Significantly different (¥p<.05, #*p<.01, **xp<.001)
DCF Group, deep cervical flexor activation + general strengthening exercise; GSE
Group, general strengthening exercise; NDI: Neck disability index

Collection @ chosun



NDI score

22

20

18

16

14

12

10

1
!
T
L
—~DCF group
GSE group

Pre 4 weeks 8 weeks

Figure 19. Variation of Neck Disability Index for each exercise
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Table 5. NRS score for each exercise group over time M£SD
DCF group GSE group p-value
Baseline 5.23£2.11 5.12+2.72 946
4 weeks 3.46£1.99 3.83+2.02 317
8 weeks 1.74+1.77 311191 011"
F 28.13 46.76
p-value 001" 001"

Values are mean®SD, * Significantly different (¥p<.05, #*xp<.001)
DCF Group, deep cervical flexor activation + general strengthening exercise; GSE
Group, general strengthening exercise; NRS: NRS: Numeric rating scale
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Figure 20. Variation of Numerous Rating Scale for each exercise

group over time
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C. Mg 7]€7] Z:=(HTA)<¢ H3}

2] 7] & 7] 72t = (Head tilt angle: HTA)E Al B3 S5oA] A A
54.62t1.54%0|A Ad 4F ZF 51.08t1.46%, 8F F 48.44+0.84xFE
s TH(p<.001).
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Table 6. HTA for each exercise group over time M=£SD
DCF group GSE group p-value
Baseline 54.62+1.54 54.19+1.20 879
4 weeks 51.08+1.46 51.73+1.25 713
8 weeks 48.44+0.84 50.98+1.43 017"
F 19.31 41.07
p-value 001" 001"

Values are mean®SD, * Significantly different (¥p<.05, #*xp<.001)
DCF Group, deep cervical flexor activation + general strengthening exercise; GSE
Group, general strengthening exercise; HTA: Head Tilt Angle
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Figure 21. Variation of Head Tilt Angle for each exercise

group over time
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D. 2 F3 zZI%=(NFA)¢ w3}

2 #3 Zt=(Neck flexion angle: NFA)E AH EF3Z 5 doA Ad

zd
A 36.6411.41%4 AF 45 F 26.32£1.59%, 8F F 22.87+2.31%E=

Table 7. NFA for each exercise group over time M=SD
DCF group GSE group p-value
Baseline 36.64+1.41 35.91£2.01 917
4 weeks 26.32£1.59 25.65+1.88 661
8 weeks 22.87+2.31 24.77+2.55 032°
F 27.03 61.31
p-value 001" 001"

Values are mean=®SD, * Significantly different (¥p<.05, #*xp<.001)
DCF Group, deep cervical flexor activation + general strengthening exercise; GSE
Group, general strengthening exercise; NFA: Neck Flexion Angle
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Figure 22. Variation of Neck Flexion Angle for each exercise
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E. &% o]7] Z=(FSA)e] #3}

orz o]7] Zt=(Forward shoulder angle: FSA)E A% EH3L 7oA
18] A 31.32+1.13%4 A& 4F ZF 23.224+285%, 8F ¥ 20.70+1.47
T2 9384 748t (p<.001).

Auba & 733l L=t AE A 30.88+1.09%04 AE 4F F 23,
h=R=1

>

T2 o8 A AI(p<.001), 8F FToli 23.21+2.88
F99 Aol QAT A% & FU 5T QA % 43 57 e v

a9

o= Ay dI 45

Table 8. FSA for each exercise group over time

DCF group GSE group p-value
Baseline 31.32£1.13 30.88+1.09 917
4 weeks 23.22+2.85 23.45+2.66 661
8 weeks 20.70£1.47 23.21+2.88 012"
F 32.06 27.04
p-value 001" 001"

Values are mean®SD, * Significantly different (¥p<.05, #*xp<.001)
DCF Group, deep cervical flexor activation + general strengthening exercise; GSE
Group, general strengthening exercise; FSA: Forward Shoulder Angle
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