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| Abstract |

PURPOSE: The purpose of this study was to provide
clinical basic data to reduce pain and improve function by
comparing neck muscle activity and neck alignment using
self-stretching and passive stretching exercises for chronic
neck pain caused by forward head posture.

METHODS: The subjects were divided into 15 subjects
assigned to perform self-stretching exercise and 15 subjects
assigned to perform passive stretching exercise. The
intervention was conducted for a total of 4 weeks. The muscle
activity in the neck was measured by surface electromyography
(EMG) before intervention, and craniovertebral and cranial
rotation angles were measured by X-ray. The 4-week
intervention was conducted and the above items re-measured
in the same manner and analyzed.
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RESULTS: Muscle activity within both groups after
intervention using self-stretching or passive stretching
exercise was significantly different (p <.05)(p <.01). Neck
alignment of both groups was significantly different (p <
.001)(p <.01). Further, muscle activities of the upper trapezius
and splenius capitis muscles showed significant differences
(p<.05). Lastly, neck alignment showed statistically
significant difference (p <.05).

CONCLUSION: Self-stretching exercise activated motor
nerves as a posture correction exercise, thereby improving
inhibition of muscle activity, muscle contraction delay, and
pathological conditions of the muscle. For future research,
interventions of self-stretching exercise will be needed for
patients with chronic back pain accompanied by forward head
posture, and various clinical studies on postural improvement
of forward head posture by maintaining a normal muscle tone

state are needed.
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Table 1. General Characteristic of Study Subjects

Self-Stretching Exercise Group (n =

Passive Stretching Exercise Group (n = 15)

Items

M = SD M + SD p
Age (years) 37.53 £ 2.97 38.53 + 2.94 811
Hight (cm) 165.60 = 6.56 167.06 £ 7.28 .548
Weight (kg) 61.80 = 9.94 64.50 £ 6.99 .101
BMI (kg/m’) 21.78 + 3.36 24.00 + 2.73 767
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Fig. 3. Self-stretching exercise and passive stretching exercise.
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Table 2. Comparison of Changes in the Neck Muscle Activity within the Self-Stretching Exercise Group and Passive
Stretching Exercise Group

M = SD (n = 15)

Group Pre-test Post-test ' P

SCM (Hz) 60.14 + 4.52 57.85 + 430 2427 029"

Self-Stretching AS (Hz) 4956 + 5.10 4724 + 6.02 2.450 028"
Exercise Group UT (Hz) 87.83 + 6.93 76.11 + 9.03 4192 0017
SC (Hz) 3593 + 2.57 3261 + 3.51 4.203 0017

SCM (Hz) 61.08 + 4.57 58.05 + 3.98 2.194 046"

Passive Stretching AS (Hz) 4479 + 3.07 43.18 + 395 2.198 045"
Exercise Group UT (Hz) 8433 + 7.20 80.98 + 427 2.458 028"
SC (Hz) 3830 + 3.72 36.04 + 2.55 2222 043"

*p < .05, **p < .01
SCM, SternoCleidoMastoid ; AS, Anterior Scalene; UT, Upper Trapezius; SC, Splenius Capitis

Table 3. Comparison of Changes in Neck Muscle Activity between the Groups

Self-Stretching Exercise Group (n = 15) Passive Stretching Exercise Group (n = 15)

frems Pre-test Post-test Pre-test Post-test F P
SCM (Hz) 60.14 + 4.52 57.85 + 4.30 61.08 + 4.57 58.05 + 3.98 .007 932
AS (Hz) 49.56 + 5.10 4724 £ 6.02 4479 £ 3.07 43.18 + 3.95 071 792
UT (Hz) 87.83 £ 6.93 76.11 + 9.03 8433 £ 7.20 80.98 + 4.27 4984 034
SC (Hz) 35.93 + 2.57 32.61 + 3.51 3830 £ 3.72 36.04 £ 2.55 5199 031"
p < .05

SCM, SternoCleidoMastoid ; AS, Anterior Scalene; UT, Upper Trapezius; SC, Splenius Capitis
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225 Athp < .05)(Table 2). A7 A FolakAl S7FsHAL(p < .001), w23]H
Zroll A -2latA| Z4askelchp < .001). 1Ei =%
2 AH MRS A5 ANRSO| BTt 2t 2B ASEY Fek U] B A weh )it vgH5o|
=] A F-o8HA S7FEAL(p < .001), W23 Mzt A
A7} A5 2 A0 Ak 71 Bl aejA F2J5HAl Zha3kAthp < .01)(Table 4).
£ At ASE0] % AAE Kok SleAl R
melduae] s R} SolshA] Astdrkp < 4, Xt ARSI 45 ARRS0| FE 7t 2 B

.05)(Table 3). #5} H|m
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Table 4. Comparison of Changes in the CVA and CRA within the Self-Stretching Exercise Group and Passive Stretching

Exercise Group

M £ SD (n = 15)

Group t P
Pre-test Post-test
CVA 46.53 + 125 53.07 + 1.67 -12.682 000"
Self-Stretching Exercise Group "
CRA 14773 + 1.62 143.17 + 1.76 7.736 .000
CVA 4634 + 135 51.80 = .94 -15.043 .000™
Passive Stretching Exercise Group .
CRA 147.17 + 2.89 144.84 + 2.96 3.053 .009

p < .01, “p < .001
CVA, Craniovertebral Angle ; CRA, Cranial Rotation Angle

Table 5. Comparison of the Changes in CVA and CRA between the Groups

Self-Stretching Exercise Group (n = 15)

Passive Stretching Exercise Group (n = 15)

Items p
Pre-test Post-test Pre-test Post-test
CVA 46.53 £ 1.25 53.07 £ 1.67 46.34 + 135 51.80 = .94 6.119 020"
CRA 147.73 = 1.62 143.17 = 1.76 147.17 + 2.89 144.84 + 2.96 5.068 033"
p < .05

CVA, Craniovertebral Angle ; CRA, Cranial Rotation Angle
£ A AR EO] 25 A Kot veH520|
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