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Abstract

Purpose: The aim of this study was to apply suboccipital muscle inhibition combined with neck muscle stabilization exercise to
20~30s IT industry employees who suffer from chronic non-specific neck pain.

Methods: This study was designed as single-blind and randomized controlled trial. The study participants were 20~30s IT
industry employees with chonic non-specific neck pain (VAS 3/10) who were divided into an experimental group (n= 20) subjected
to suboccipital muscle inhibition with neck muscle stabilization exercise, and control group (n= 20); suboccipital muscle inhibition
only. The intervention was applied three times per week for eight weeks. The neck pain - pressure pain threshold - range of motion,
and disability index were measured at the 1st, 8th, and 10th week at follow up, then analyzed with an analysis of
variance(ANOVA) using the SPSS program.

Results: The total number of study participants was 37 (experimental group 19, mean age 34.6+5.3, control group 18, mean age
35.744.9). The comparison and analysis of change in VAS, the pressure pain threshold, and the range of motion except the
extension (p>.05) revealed a statistically significant decrease between groups over eight weeks and follow up measurement (p<.01).
Regarding the within the group differences, the right side of the neck pressure pain threshold showed a statistically significant
decrease over eight weeks in the control group (p<.01). The right and left lateral flexion, and the right and left rotation were
statistically significant for the experimental group over eight weeks and follow up measurement, but only the left lateral flexion
(p<.05) for the control group over eight weeks. The neck disability index showed a slight decrease but this was not satistically
significant for the between-grop or the within-group differences (p>.05).

Conclusion: The intervention of suboccipital muscle inhibition and a neck muscle stabilization exercise are more beneficial for

neck pain and the range of motion than the application of suboccipital muscle inhibition alone.
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The participant should lie down on their back

between the occipital bone and the axis

their hands, and the participant lower their head

The examiner sits at the head of the bed and uses the 3rd and 4th fingers of both hands to find the space

The examiner should make a 90 degree angle between the back of the head and the back of the neck and use
the joints of the fingers to lightly tap the subject under the examiner’s skull

The examiner should use the 2nd, 3rd, and 4th fingers of both hands to maintain a 90-degree angle and apply
constant, painless pressure. Lightly pull the back of the head toward the examiner to relax the neck muscles

Afterwards, the participant should slowly release the tension in your neck muscles, the examiner should remove

Fig 1. Suboccipital muscle inhibition techinique

=} A Fow A~
EdUAS 3T AAsta 5 A} RS ISReR F
33 18 APl F7rE TA o]9]e] Azt
WA AR s AFE 7 UEF 5 IS
T WS dddo] A=sta A s deglen 2%
ol avle Aok ARl Algskal Ak ol A
A oAb B e dis s WA AdE)

(1) Z=2EdH: warm-up

olzfje] HHS- AA3F thE Kim(2022b), Noormohammadpour

5017)°] o3 AsH 7HsAd ~EHA Y A5t ~
g3 &5 AAG A

3
F AR Zh=atel] A A]SHITH(Table 1).

& 3% AAgh
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Table 1. Stretching program: warm—up (3 min, 3 days)

Sit down and straighten your back

Place both arms down and move your head back

Grab your head and press at a 45 degree angle left and right

D. i Twist your neck and move your body to the left and right

Use one arm to press your elbow and shift your shoulder blade to the opposite

direction of your arm

Stretch out both arms in front of you

Use your 2nd and 3rd finger of both hands and place them under your chin and
push the fingers up into the chin

With your right arm bent at 90 degrees extend out to the right. Repeat with the left

arm

A; straightening one's back, B; extension, C; diagonal directions left and right, D; left and right lateral flexion, E; arm and press,
F; extend arms G; chin back, H; left and right lateral shoulder stretching

Table 2. Suboccipital stabilization exercise program (15 min, 3 days)

For 8 weeks, lie down on your back and place a rolled towel under your neck. Push your

A.
— chin down repeatedly for 5 minutes

B. a
For 8 weeks, place a band behind your head and use both hands to pull the band in front
of you while also pushing your head back. Do this for 5 minutes

C. m

D In a plank position with forearms, hands and feet on the floor with the rest of the body

' _ off the floor, pull your neck up towards the ceiling repeatedly. Do this for 5 minutes

A; lie down, B; put on the head, C; pull the band D; push the floor
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4, AT =

1) AZ4 5% # % (visual analog scale; VAS)

2 A A &5 FF oS Frkskr] $18)
visual analog scale(VAS) (Dixit 5, 2013)E A}-8-3}o 2

e BF TS SHATH(Fig 2).
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A A
1 J
None Mild Moderate Severe

Fig 2. Visual analog scale; VAS

Over 7cm : Severe pain, 4 cm~6 cm : Moderate pain,
1 em~3 cm : Mild pain

2) 9+ 9 =4 (pressure pain threshold; PPT)
B AR e TF dA#Ms HA" o4E
Al, FDX®(Wagner instrument, Greenwich, USA)S A&
sto] 54, HzEl e =4 WgFoer o
2 35 STPTINEA HEE The F 3W ks
kg/en T2 HtgbS AHE-3FA TH(Cronbach's
~ 98)(Park =, 2011).

A5 &
]_
=94

"

2

o

Fig 3. Pressure pain threshold measurement
using an algometer

3) & 75 (cervical range of motion; CROM)

g

Zeme] wd vk W9l 4L 913 CROM®

(cervical range of motion instrument, performance
attainment associates, USA) 45 Zt=AlE AF8-3AA T}
CROM 3718 AAHAIZ A H ol BAats 250l
glofl F-2star vg] Hol A H2F ARl A g o

vpop dm ol gl= 2708 A= W g el

N
N
K
el

o

2021). #HAF AFA AFE R Fes W AHAss
ICC=.76~.98°] A tH(Rheault 5, 1992).

2 AL

Fig 4. CROM device used for cervical range of motion

A; flexion, B; extension, C; right lateral flexion, D; left lateral flexion,
E; right rotation, F; left rotation

4) & Foj 2 4=(neck disability index; NDI)

#3l  Vernon¥}
Mior(1991)7F 7R3t 5 7|55 0] d(neck disability index,
NDI) =4 %72 Song 5(2010)°] &=o]= Hots 3t
= AEA NDIE ARt s AEA= 1079
FEOo R Ha 05l Hd 5087HA FAdE] i A
7 EeSE e B0e oulat A AR
A we] il ZEATFRICC=93, Wi dHgow
F4 3 AF] %=+ Cronbach’s a=.82)(Song &, 2010).

2 Zo|x|¢ AEE  Hrle))
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Chicago, IL, USA)S A&t om, tiabzte] dwks =
42 1t (mean)?} 3T 2(standard deviation of me an;
SDYZ A HAL “shapiro- wilk’S A3t a1, A
25 dETe B B2 E HE W9l % ol A159)

ztolE AAs] sl SYHiEE T %7 (independent

1 T ke i

B AT3E g =y, 29 uiA gix
RCTE =3}

T-(randommized clinical trial; =
Algste] F OFow
218

(stratified randomization) S
ATk 85 F AL

<
3
g, =t 2ge Aleld 7“301 ATE gEISIT

t-test) O 2 Rl o 7t aFe] FA A T, 17 A Fodoll Folst F 379 Unky 5L v
2% B =A =Ho Wuwi YomE T 7AA 2o A AT 199" (EA: 149, 94 s, Ht
(paired-t-test) O BnAsreIth AR LY R A7 S 34.60+5.30), Z 18%‘(‘&1’}‘3 124, o] A 674,
Wit mE Aol PAL WS ARMEA(qwo  oTWHA0ITLT, AR HlEL e FeEh Aol
way repeated measures of ANOVA)S o|&-5}o] £4151%] AL (p>.05)(Table 3).
th BE SAC fFoFFE a=05% AAT)
Table 3. General characteristics of participants (n= 37)
Variable Categories In(tner\:/elit;c))n (goiltrlo ; ) x?/p
Male 14 12
Sex 728
Female 5 6
Age (year) 34.60 (5.30) 35.70 (4.90) 524
Weight (kg) 70.70 (11.00) 69.30 (11.40) 716
Height (cm) 171.30 (6.80) 170.70 (7.20) 778
VAS 4.40 (1.00) 4.10 (1.20) 389
Right PPT (kg/cr) 6.30 (1.30) 6.30 (1.50) 983
Left PPT (ke/cr) 6.30 (0.90) 6.30 (1.50) 560
NDI 10.90 (2.10) 10.90 (1.80) 344
Flexion 43.30 (3.40) 43.70 (4.10) 743
Extension 62.40 (5.80) 62.50 (4.80) 940
Cervical ROM Right lateral flexion 33.20 (3.20) 33.80 (3.50) 558
(degree) Left lateral flexion 32.20 (3.70) 33.40 (2.50) 267
Right rotation 63.30 (5.60) 64.00 (2.30) 607
Left rotation 64.10 (4.80) 64.60 (3.70) 696

Values are expressed as mean (SD).Mean(mm)+SD, VAS; visual analogue scale, PPT; pressure pain threshold, NDI; neck disability

index, ROM; range of motion
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guﬂ(Table 4), = ﬂoﬁxl—? AL 85
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¢
g
o
w2
e
B

A E BoaL, AP 4 94 w2 225, ¢
Z D5 87 F(Pre-Post)2} 105 F(Follow-up)oll A -2
¢ SIS Bou, thxae] ghE 9 ahe L2,
AH B 85 59k 105 5o S7HAE BAAT 719
g Apoli= flATH(Fig ). Nfﬂikﬁ = e g 8
T 5 5331 A(p=.039), 107 5 4273 FA(p=109)A=
WA, thxae] 5 Aol A w2 85 § 274 Ha

% -
_ =.025). 105+ & 113 A @=15DA= B Y HFig 5).
s x}Olf(p:.374) A THTable 4). = 5% 2% 7k 8 (p=023) B A=A AT Ee 3)
T Z(Pre-Post)2} 107 %(Pre-Follow up) 7ol Al <]
Table 4. Changes of neck pain intensity, PPT intensity (kg/crf); NDI (n= 37)
Intervention (n = 19) Control (n = 18) D
Pre Post Follow up Pre Post Follow up TxG
VAS 4.42+96 2.53+.77" 3.16£.37F 4.17+1.15 3.33+.69" 3.61+.70F .003
flftT) 6.33£1.26 7.08+1.30" 6.99+1.16% 6.32+1.48 6.4241.427 6.34+1.40 .000
fLPt T) 6.33+.93 7.071.217 7.01+£1.02% 6.31+£1.49 6.45+1.39 6.40+1.54 .005
NDI 11.21£2.04 10.68+2.03 10.79+2.07 10.94+1.80 10.67+1.71 10.83+1.79 374

Values are expressed as mean + SD, VAS; visual analogue scale, PPT; pressure pain threshold, NDI; neck disability index, Rt.; right,

Lt; left, "Pre-Post p<.0125, *Pre-Follow up p<.0125

ervention

!

8 weeks 10 weeks
Time

VAS

PPT-Left (kafom?)

8 week FO) e
Time:

PPT (Right)

NDI

— Y @R ITON
- .\ — —Cantral
- T

Pre 6 weeks 10 weeks
Time

NDI

@

—e—Intursrs

~Cantrol

PPT-Hight (kg/om?)

n
-+

Pre 8 weeks 10 weeks
Time

PPT (Left)

Fig 5. Changes of neck pain intensity PPT intensity (kg/cr), and NDI

VAS; neck pain intensity on visual analog scale, PPT; pressure pain threshold intensity, NDI; neck diability index, T; significant changes at the start and
after 8 weeks (Pre-Post, p<.0125), ¥; significant changes at the start and after 10 weeks (Pre-Follow up, p<.0125), results were expressed by mean and
standard deviation (n=19, intervention group. n=18, control group)
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4, B b5 ws) (Pre-Post)©} 107 $-(Pre-Follow up) E-Foll Al S7HAl&
IS 2 23] Zke AleFo] 85 T Zho|Auk o=
R R T e R A
i o % b g3 7, L2% gAEe Ao 87
ol dial Hp=436)= A w3 (p=002), LE% i ] i . )
. . i 1075 % 17k 85 F-oF 107 & BF o et
7S HA(p=004), AF 715 HA(p=.007), 2EF 3 _ ) )
_ e o A7 Ak 9% 4% #3) e AW 87 F
A(p=000), A% 3| A(p-000°14 Fole FE4EL _ _ e
S Tabe 5 S} 107 F, ool 85 Fo MR Folat 2ol st 9)
IS aoble .
[os ] o 7Fe g o3t xfo fos Nee]
ART gETe B 39 08% A% Am g 0 ¢ HEAR AR AR 6
d 7k B oW 7 B% A% A% %L 8T &
Table 5. Changes of cervical range of motion (unit : °)(n= 37)
Intervention (n = 19) Control (n = 18) p
Pre Post Follow up Pre Post Follow up TxG
Flexion 43.26+3.36 46.79+3.787 45.26+4.20 43.67+4.06 44.50+3.82 43.83+3.92 .002
Extension 62.37+5.77 63.79+6.29 63.58+6.69 62.50+4.81 63.83+5.27 63.78+5.24 436
Rt. lateral flexion  33.21+3.21 36.2123.19" 35.48+3.67F 33.83+3.45 34.67+3.40 34.33+£3.69 .004
Lt. lateral flexion — 32.21+3.72 36.79+4.147 35.47+1.93% 33.39+2.48 34.39+2.59" 33.9442.48 007
Rt. rotation 63.26+5.58 70.63+3.45" 60.47+3.37F 64.00+2.33 65.11£2.49 64.06+2.65 .000
Lt. rotation 64.05+4.84 70.32+3.30" 60.11+3.97 64.61+3.66 65.33+4.27 65.22+3.87 .000
Values are expressed as mean+SD, Rt.; right, Lt.; left, TPre-Post p<.0125, *Pre-Follow up p<.0125
52 I 12
(3411 ?E?D
I =2
g 4B E BB
é 46 i z 66
& —-— ‘r.rervenhon 8 —-—-I‘r.re-wenhon
E 8 Control = 54 = l_ 5 Control
§ 2 2 2 "’/r’l i )
8
@ - B -
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