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Abstract

Purpose: The purpose of this study was to provide an effective method of exercise therapy for patients with cervicogenic
headache.

Methods: The subjects were divided into the following three groups according to the intervention received: cervix-stabilizing
exercise (n=12, group 1), transcranial direct current stimulation (n=12, group 2), and cervix-stabilizing exercise combined with
transcranial direct current stimulation (n=12, group 3). The intragroup and intergroup differences in muscle characteristics and neck
disability index were compared and analyzed.

Results: The comparison and analysis of the changes in muscle tone and post hoc analysis revealed statistically significant
intragroup decreases in the upper trapezius and suboccipitals in groups I and I, and statistically significant intergroup differences
in the upper trapezius, with greater changes in group II than in group I, and in the suboccipitals, with greater changes in group II
than in groups Iand I. The comparison and analysis of the change in muscle stiffness and post hoc analysis revealed a
statistically significanti ntra group decrease in the upper trapezius in group I and suboccipitals in group II, and a statistically
significant intergroup difference in both muscles, with greater change in group II than in group II. The comparison and analysis
of change in neck disability index and post hoc analysis revealed a statistically significant intragroup decrease in all the three groups
and a statistically significant intergroup difference, with greater change in group II than in groups I and I.

Conclusion: The neck-stabilizing exercise and transcranial direct current stimulation were shown to be effective in decreasing the
tone of the cervical muscles by stabilizing the cervical bone and improving muscle durability, and in improving the movement and

limitation of joint range of motion by decreasing muscle tone and stiffness.
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Fig 1.

Stretch exercise of scalenus(A) and stretch
exercise of suboccipitals(B)
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Fig 2. Neck stabilization exercise
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Fig 3. Location of tDCS
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AT gARe] duba S o F&/de e A
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Zoll R|4x(neck disability index)S AR5l Th & Aof Ao 2 ey tH(Table 1)
Table 1. General characteristics of the subjects (n=36)
Group I Group I Group I F p
Age (years) 32.50+7.91 31.62+9.06 33.3347.35 125 430
Hight (cm) 163.75+£8.10 165.08+9.33 166.17+7.26 257 792
Weight (kg) 60.08+10.70 61.67+9.58 62.33+10.18 155 778
Gender (male/female) 3/9 3/9 4/8 128 .643
Duration of disease (month) 7.00+1.92 8.33+2.72 8.08+2.27 981 543

M=+SD: meantstandard deviation, *p<.05, Group I : cervical stretch + neck stabilization exercise, Group I : cervical stretch + tDCS, Group
II: cervical stretch + tDCS + neck stabilization exercise
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Table 2, Comparison of muscle tone within group (unit: Hz)

Group Muscle Pre Post t P
UT 18.73+1.89 17.55+1.57 3.424 006"

Group [ .
SO 16.30+1.30 14.91+£1.19 -6.959 .000
uT 19.34+2.01 18.42+0.83 1.477 .168

Group I
SO 16.30+1.36 15.80+1.54 1.333 210
uT 19.25+1.98 15.89+1.16 4289 .000”

Group II .
SO 15.14+1.25 13.70+1.31 2.975 .013

*p<.05, **p<.001, UT: Upper trapezius, SO: Suboccipitals
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Table 3. Comparison of muscle tone between groups (unit: Hz)

Groups Muscle Pre Post F p post-hoc
Group | 18.73£1.89 17.55+1.57

Group II UT 19.34+2.01 18.42+0.83 3.869 026" m,I<I,I
Group I 19.25+1.98 15.89+1.16

Group I 16.30+1.30 14.91+1.19

Group I SO 16.30+1.36 15.801.54 9.642 000 m<1,T

Group I 15.14+1.25 13.70+1.31

p<.05, **p<.001, UT: Upper trapezius, SO: Suboccipitals

3 OF W 2=9 4= #atd

OAF TN HAE5FUL A (stiffness)= A %2

2 8913t o]z} Qo m(p<.001), TZTMA IEA
R FlEeade] A (stiffness)= A LE {9
3l 2}o]7} 91 th(p<.001)(Table 5).
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Table 4. Comparison of muscle tone within group (unit: N/m)
Group Muscle Pre Post t P
Group I uT 330+31.60 305.50+31.44 1.666 124
SO 313.91+20.62 278.42+23.56 5.691 .000"
uT 332.00+35.17 315.42426.11 1.102 294

Group I

SO 304.25+16.72 292.58+27.36 1.417 184
uT 344.08+32.02 258.75+£29.17 7.376 .000"
Group II X
SO 315.83+18.59 248.67+£27.59 6.603 .000

*p<.001, UT: Upper trapezius, SO: Suboccipitals

4) OF It 2= Ek Het dlu
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o A AR o7k Apol7t A2 (p<.05), F

ok 7+ A Wsto] w2 Tukey2] AME B4 Ad} IF1

2
X

|

V4 2 W7 hebgthTable 5).

Table 5. Comparison of muscle stiffness between groups (unit: N/m)

Groups Muscle Pre Post F p post-hoc
Group | 330.014£31.60 305.50+31.44

Group I UT 332.004+35.17 315.42426.11 3.347 041" I, I<I,I
Group I 344.08+32.02 258.75+£29.17

Group I 313.91+20.62 278.42+23.56

Group I SO 304.25+16.72 292.58+27.36 9.642 .000” m<1,T
Group I 315.83+18.59 248.67+£27.59

p<.05, UT: Upper trapezius, SO: Suboccipitals

3. 8 Ao A40] Wst um

oA = ol A4 EASHOR folat xjol7t 9l

O ((p<.05), LEF 1} IF1 oA FASHH 2 #9

Z}o] 7} 12l th(p<.001)(Table 6).

—

o 32

Table 6. Comparison of neck disability index within group (unit: point)
Group Pre Post t P
Group 1 20.25+1.22 19.17+1.11 4.733 001"
Group 1 19.75+0.87 18.92+0.67 5.000 000"
Group II 19.97+1.11 17.17+1.40 5.564 000"
p<.05, “p<.001
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skill. New York, Butterworth-Heinemann, pp.169-170.

Cho HY(2011). Effects of cervical stabilization exercise
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