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Effects of the Neck Stabilization Exercises with Vibratory
Stimulation on the Neck Disability Index and Thickness of Deep

Neck Flexor in Neck Pain Patient

Se-Hun Kim', Jang-Sung Park?

'Department of Physical Therapy, College of Health Science, Dongshin University, Naju; 2Department of Physical Therapy, Seonam University,

Namwon, Korea

Purpose: This study examined the effects of neck stabilization exercises with vibratory stimulation on the neck disability index and thick-

ness of the deep neck flexor.

Methods: Thirty subjects (control group =15, experimental group=15) with mild neck pain were enrolled in the study. The control group
underwent craniocervical flexion exercise (control group, CG) and the experimental group was given craniocervical flexion exercise with
vibratory stimulus (experimental group, EG) (3 sets, 3 times per week for 6 weeks). To examine the effects of exercise, the subjects were
evaluated using the neck disability index (NDI), the thickness of the deep neck flexor muscle, and muscle strength. An independent and
paired t-test were used to compare the effects of the exercise between the groups.

Results: The NDI score of the two groups increased significantly after 6 weeks of treatment (p <0.001) and there was a significant differ-
ence between the EG group at 3 weeks (p<0.05) and 6 weeks (p<0.01). The thickness of the deep neck flexor in the CG group increased
significantly after 6 weeks of treatment in all pressure stages (p < 0.001). The EG group showed a significant increase after 3 and 6 weeks
of treatment in all pressure stage (p<0.001), and 22 mmHg, a significant difference between 3 and 6 weeks (p < 0.05) and among 24, 28,
and 30 mmHg at 6 weeks (p<0.05). The maximum muscle strength of the deep neck flexion muscles increased significantly in the two
groups after 6 weeks of treatment (p < 0.001) and there was significant difference between the EG group at 6 weeks (p < 0.01).
Conclusion: Craniocervical flexion exercise with vibratory stimulus decreases the NDI, and increases the thickness of the deep neck flexor
and maximum muscle strength of the deep neck flexion muscles in patients with mild neck pain.
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Figure 2. Local vibration tool.
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Neck Muscle Myofunction of Stimulation
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Figure 3. Craniocervical flexion test.
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Table 1. General characteristics of subjects (n=30)

Control Group (n=15)  Experimental Group (n=15)

Mean+SD Mean+SD
Gender (M/F) 8/7 6/9
Age (yr) 24.7+3.1 252+2.4
Height (cm) 169.5+8.0 168.7+7.3
Weight (kg) 659+53 66.6£4.8
NDI (score) 109+1.8 11.1+22

Values are presented as mean+ standard deviation.
Control group: CCFE (craniocervical flexion exercise using sling), Experimental
group: CCFE+vibration.

Table 2. A comparison of neck disability index score in each groups
(score)

Control Experimental
Mean+SD Mean+SD P
Pre-test 10.93+1.77 11.07£2.20 -0.283 0.779
3 weeks 9.07+1.82F 7.57+23111* 2.093 0.045
6 weeks 7.21+1.857F 52141977 * 2.977 0.006
p 0.000 0.000

Values are presented as mean+ standard deviation.

Tested by independent t-test CG-EG.

*p<0.05, **p<0.01, ***p<0.001.

There were significant differences among the three times.

Post-hoc was tested by Tukey’s multiple range test Pre - 3 weeks, 6 weeks.
tp<0.05, Tp<0.01, Tp<0.001.
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Table 3. A comparison of the thickness of deep neck flexion muscles in
each groups (mm)

Control Experimenta
Mean+SD Mean+SD ! P

22 mmHg
Pre-test 0.16+0.05 0.17+0.01 -0.096 0.265
3 weeks 0.17+0.027 0.21+0.05F* -2.075 0.037
6 weeks 0.19+0.06"" 0.23+0.0777f* 3.068 0.017
p 0.008 0.000

24 mmHg
Pre-test 0.23+0.04 0.23+0.04 -0.274 0.684
3 weeks 0.25+0.08"" 0.26+0.04"" -0.195 0.338
6 weeks 0.26+0.05"" 0.29+0.07t1* -1.109 0.041
p 0.000 0.000

26 mmHg
Pre-test 0.28+0.06 0.27+0.02 -0.261 0.975
3 weeks 0.29+0.08"" 0.31£0.01%F 117 0.068
6 weeks 0.31+0.02%" 0.33+0.02"" 1.189 0.054
p 0.007 0.000

28 mmHg
Pre-test 0.36+0.06 0.32+£0.06 -0.348 0.835
3 weeks 0.37+0.09"" 0.38+0.08"" -0.195 0.093
6 weeks 0.40+0.08" 0.43+0.1277f* -1.687 0.049
p 0.004 0.000

30 mmHg
Pre-test 0.39+0.07 0.38+0.04 -1.267 0.946
3 weeks 0.44+0.02"" 0.45+0.08"" -0.089 0.746
6 weeks 0.45+0.04%" 0.47+0.0711* -2.423 0.034
p 0.000 0.000

Values are presented as mean+ standard deviation.

Tested by independent t-test CG-EG.

p<0.05, "1p<0.01, T1p<0.001.

There were significant differences among the three times.

Post-hoc was tested by Tukey’'s multiple range test pre - 3 weeks, 6 weeks.
Control group(CG): CCFE (craniocervical flexion exercise using sling), Experimen-
tal group(EG): CCFE+vibration.

*p<0.05, **p<0.01, ***p<0.001.

Table 4. A comparison of maximum muscle strength of deep neck
flexion muscles in each groups (mmHg)

Control Experimental
Mean+SD Mean+SD P
Pre-test 117.62+7.42 118.72+5.37 -0.095 0.925
3 weeks 122.64+7.14 127.56+5.55"" -1.700 0.100
6 weeks 127.21+7.94% 137.79+10.477Tt*  -2.763 0.010
p 0.004 0.000

Values are presented as mean standard deviation.

Tested by independent t-test CG-EG.

©<0.05, 7p<0.01, Tp<0.001.

There were significant differences among the three times.

Post-hoc was tested by Tukey’'s multiple range test pre - 3 weeks, 6 weeks.
Control group(CG): CCFE (craniocervical flexion exercise using sling), Experimen-
tal group(EG): CCFE+vibration.

*p<0.05, **p<0.01, ***p<0.001.
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