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Immediate Effects of Combined Stretching Exercise and
Therapeutic Ultrasound on the Muscles Around the Neck in
Tension-type Headache Patients

Heo, Jae-Won"

- Park, Sam-Heon?

D Assistant Professor, Department of Physical Therapy, Kyung-Buk Collage, Yeongju, Korea
DDepartment of Physical Therapy, KimTaeWoo Neurology Clinic, Physical Therapy Center, Mokpo, Korea

Purpose: This study aimed to provide objective and basic data for an effective treatment method by examining changes
in the mechanical properties of muscles and the degree of tenderness when a combination of stretching exercise and
ultrasound therapy is applied to patients with tension headaches. Methods: The participants were classified into two groups
based on the intervention received: the therapeutic ultrasound combined with suboccipital stretching (n=15, experimental
group) and infrared combined with suboccipital stretching (n=15, control group) groups. The intragroup differences in
mechanical muscle properties and modified total tenderness score were compared and analyzed. Results: The comparison
and analyses of the changes in muscle tone and stiffness revealed statistically significant intragroup decreases in the upper
trapezius and suboccipitalis in the experimental group. Similarly, the comparison and analyses of the changes in muscle
stiffness revealed statistically significant intragroup decreases in the upper trapezius in the control group. Conclusion:
Therapeutic ultrasound combined with suboccipitalis stretching effectively increased the flexibility of the muscles around
the cervical vertebrae and reduced muscle tension and stiffness in tension-type headache patients

Key Words: Suboccipital muscle; Muscle stretching; Tension-type headache; Ultrasonic therapy
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TEO 0]719] 97%7} AYdH= UubA Q] 2Ako 2 w29}
2,92 Rojol A LRI B30 2 A% 71540), 24T
o] Gk u|x| = thE A<l Agto|ch(Gabert-Quillen, 2012).

A7 AT Q34 FE 1) A0 2 o3 FFo] s
< oA FEeE ERETh 11 F 18/ 75 (Tension-Type
Headache, TTH)2 H%5 (migrain) T} w55 (cluster) 7+
A YA FE o2 FEE T HA| F59 85% o[4S AHA]

wj2jo] £} St

3lth(Stovner et al., 2007). 7134 T2

ol AR E Lot 2ol R 55-E LR oH, HR
%, 2B A, vj2joh B 2 ER £5, 289 Y EY S

FEE A FAIR EREeH dAge| R gl FE 7F S22 AskE F5o 2 A oHri(Chowdhury, 2012;
F20|: FS+UZ, HHURE, UYY F8, XM=Y 231
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Ajimsha, 2011). 7134 FE59] FARS 1) F2A O 2 TEoO
RS, FEAY RO A Q1 AlA 5ol 9
o FLEEA = T BFoIAY FEE& oI5t FF A

YA H(nausea)o| L} TLE
(vomiting)7} SRFE] 2] b= 7, 3) &8 B W FEFAE
HFE9 M A A S HolA| gz 545 HelthArnold,
2018).

N
>

3 T L2EH AU e, §A42Q 9=, v=2x] &
ARG ST, AT B, 289 1% SO oo 22AT
A aolm Yejsty &
HEW9le] g D SRl S-S FHEk] YT S2o] 4
5t 9 412 Aof F3E A Frh(Kim & Lee, 2019; Monzani,
Espi-Lopez, Zurriaga, & Andersen, 2016; Stovner et al.,
2007). ERF 217 52 TRt A lel ofsf BEE 4= A
TS S0 SAI RS, BEl, FEedsol vEhy
= 289 BA|9t 222 A (myofascial tissue) Q] Y21} T
o] 7= g Hl= o} A 7} Qlokar B3 sHGiTh(Alonso et
al., 2011, Fernandez et al., 2011). 7134 F52 X5+ =X
2oHHoRE A 2R RREEH AFAIE o83 FEARE 3
M ol F2& &A% o= I8 Fe= g oo =
SARE ofFA TohaL Gtk T TRt HokE A2

0| FEA 7O FAES TAAA71L, A5 s Thefgt
A Eo] A3 E 1 9l=d|(Espi-Lopez, Rodriguez-Blanco,
Oliva-Pascual-Vaca, Molina-Martinez, & Falla, 2016), <&
ol Whuol ZA RO HESo] 9T uHSH Wl ©
FA 7, HEH7FsE, AR, B2 5ol Aot

BT TS dF=2A 9 7S S7H71AM, A
7F&/4 (hypomobility)o] ® F2E9] 7FsHAE F7H7I
7] $13l A== 7oz o] W3 (stretch)H ALt 5o
d(elongated) wj A3t22 9] A-f &3t H-FHES 7R3k
Aol A2 Eth 4541 ¢t Al 7 (longitudinal
force)d} 71%: ¢ (lateral force) 25 W37 dojubA =l 2
20| Solubr] Azt ) U (ension)S F25] A%t
i} ol 282 ALpE 2] Sl Bt Bepul s}
u| 1 X H A B o] X sarcomere giveZ Q3| w2} T} o
o<l 337} LA Eo] AlgEo] asm 5 2
A5 HEA] Aolz HEZok2th(DeDeyne, 2001). Zrobzl
<5 2229 Al olghE Al 22 2EE 57t
Al 4= e X a7 B adty SRR RARE 0] dAdellA o
FoHA A&kl Y= A7 F U7 2534 & (therapeutic

ultrasound)o|t}. Z223h= 20,0001z oJA4+e] 2 IFTE

12 Korean Society of Muscle and Joint Health

Ao A2 ES 8l
232, P37, X 2Her| 2 A Ech A2 M) oA
F AR EAHY, I i B pFo| HhEF o2 1}t
B} 7] A2 Q) A Fo] A E o] A 2ES R s 35S
Sste] 22 02 HIEh F43 379 AN 25
Tz 99% 2] WA U] g2 oll RS 2435} 915
LEApe} nlfAtolo] 23uf AS AMgStY] AEA R 229
EIE = E 3t} (Bailey, Samuel, Warner, & Stokes, 2003).

Park £(2017)& 29| W 58 48317 289 IRE
o] -2J3t 2}o] & B 517, Moraska 52015 7144 55 8
A8 o2 Zuto|gt nAIA| S M gatel TEe] R&AI7H
I = 9 ZFEof f-9J3t XFo] & B KT} Yang¥Kang (2017)
<75 BAE e FETUD ol IHS AR A
ASAIE LI F8lZ ] I =of MMl 23 2ol E B
3L, Antonia (2014)= 7134 55 SAE WSR2 =43

2 A galo] Bxeo ulwsl Fro] gofat ol MYtk
Aridici 520162 20} 55 257 42 o2 287}
£ 483 2FOIA 20| MHT F30) Fole Aol S =
%31, Parkd} Park (2021)2 713 5 A E oz =
S} o] 255 A&7 AFAN FEY A= 259 7]
A& A El ot Aol & H i

250 A 2e 55 AL AR A 7HE S A8l B
T F-9of 853 AR R uF 55 ST EAel o
AT T TS W2 TS EAR YT
of thgt Ht= FE3 A olet o]of & A= 13 75

AR AR E AAISR] A2 X 2] A 913 7]
225 A A5 gt

728
%280 FA) A, T 1F 1 280 1R, MM, 2 UF
0] WsHE obe 14} 5hu, AN BHe e} 2
- 28 7 9EAREI} FHESVE] 1% (tone)2] H
512 gohr A} .
- 28 7 YEAR T} HESY O] MBTHstiffness)]
RS1E Qotr 14} 3.

* 2§73 4B WS WskE Yolrna} .



20219 9 EE] 20219 129744 Aehd = MA|o] 2718 K

AR 1}o] of] Y3t =4 F%38}3](International Headache
Society, IHS)9] 718/ F&9 A 71&d 1) &A=z =
o HAH I, FEAY Fo|o| ok, AFAQN AAEF
ol o I A = 85 BEolIAY FEE olste F5 4
@5 5 2N ool A=, 2) 237 H(nausea) oLt
E(vomiting)7} SHFE A] 9= 7%, 3) &8 Em Bl FEFA]
H HFEY M AA S-S HolA| Y= A4S Hol=did
18 41747 A7} 7158 ufet Agel ek (International
Classification of Headache Disorders, ICHD-III, 2018).
2 AT FHAIE olsfistaL Frojol Tt 1 T8 TR
30HS Y 2 FE5to o2 29 A meh ] &
5= %ot SA AT 158 2o 2ot Y 252
Agetel 24 g YT 158 0.2 Bae] ST BE 2
R 2790) ATAL 915 1043 o4ke] P e] Bl
2AH1910] Am 02 AAletech FA) A, 5 212 IS AR
T} F5FE Y = (tone)oF MM (stiffness)S drot
H27] 98] MyotonPRO (Myoton AS, Tallinn, Estonia)?}H]
£ Agstel 2451907, AEHES Qokns] o +HE
£ 94 Wiston 1E, HEY, WY A4
o, Fobels B, B BAE ATolA Aslelaic
2 A= Attt 7|3 862 9] 9 3] (SH-IRB 2021-76)
of el AR At

ol

i

2. MYH

1) EBIF

AR SEo|7E Qi Qb 7] ok 2pA ol A A Alg
o} oAk} A Ew(C2)9] 7FAlE 7] (spinous process)
£ S35t 2 2AL] A&7 B FAETHEY &8
<712 348 (metacarpophalangeal joint) 2 G A|7] AU 4
A B AT 2 7tR 578 Z-6te] DA AZIT
A7} 1S AA3] I olA (nodding) L A H 3 9]
Z pjg)|HEal oko 2 23)7 511, T2 3 £ Fx}o] o]n}
E7I2A2A 45k FA Y& F=T AAE 1027 74

S}=2 5}0] 53 whsto] |yt

r

2) 2LHx =

US-100 (US-100, ITO, Japan)&H|S AMg-3ke] 28319
o} X 2o AFLE FGE T, ZE 1 W/ cm22 T WA &
2] 7HAE 7|9k F 5 Ato] A olA FHEFRES £X15
of vAR 7|53 vk 3| R-0F A 27]7]9] o}Z 2] A o] E] Ao

ol £71%0] Q=S AL Exsto] 58 E A8

3. SHYH
1) 25271459 54

AL FlerUE] 218 %E (muscle tone) 2} BW
SH(stiffness) < EA35H7] 93] MyotonPRO (Myoton AS,
Tallinn, Estonia)gH]| & o]-§5to] 2K 7| A A EAS &
gttt 550l Y13 B354 B2 MyotonPRO] 9]
3l L EH 2o U EE, Ao F o mimgho] 4k
250} 14 42 ol 84 9le(Bailey etal, 2013). $EA %
Zol 22 opR-eelRRE UF WA Zuie] XS]}

12 3l A1) Theelel SAIe 2 ke EHstel 24t
¢ 31 (Viir, Laiho, Kramarenko, & Mikkelsson, 2006), F5<=
Wie] 24.e E A Bujo] 7 A1E7|oh HE Alole] 74
o Aol 282 S5k kT Hamilton, Boswell,
& Fryer, 2007). 23] 71, 5 529 FA12 g F 25 44
shom, 24 PAo AYLEL 25 0 S GAFEE FH0
o, 4.2 W UE S| 23 kol gl RN 2k 2
4 5 481 HA7I7F 2AHS HoluhA] $=5 339 ¥
ol A= T FEo 2 AR E A IS5 23S A4

S13L, 2% BghS dlold o= Agshgint.

N

2)+49 % 8 A4

A FEeE] oA 1 FF R AA AR AR E]
= A" £ 4% F4(modified Total Tenderness Score,
mTTS)E o]-&-ste] H2] 9] 252 Y& (tenderness)& F
A 7, 5580} FA4L 38 T 282 AX5ThJes, Andre,
& Robert, 2018). 242 7| &2, AL, o|up, v Y7l 2,
SAED, SUE, FEST BT, BAE7]0 28 BE 9
o] = & A &t B AR &1 2or X
shel 2 €2 T A 452 B BT PE A ES
47 H =2 GrtE: 0=1z0f H ol ¥hgo] YA 45
i 1=zo] Hol ¥k AT EHgtou 7HH% 55
o B 2- 1AL 4B TE B, B B
B EE WS 18 3= AT A1 9F B8, @A 3

Vol. 29 No.1,2022 13



SIE - EY

£ 4F U 550 e 75 BHo2 ZHED 0o
A Ho] 422902 FHHT}H(Aaseth, Grande, Lundqvist, &
Russell, 2014).

4. XAtI2EM

A7}E A2 SPSS/WIN 20.0 T2 78-S 0]-83he] 2]a}
it TR Are] QubE S, OF 2 SR

Ferud A= Mg 49 5 4T M€ vlast
7] 918 &9 t-A % (independent t-test)S AMESIH O, &
o5z at 052 Ashrh

FAFS:

SO B ¥ o] U A

= Uepde(Table 1),

2229 74X EY

)
i

(e
lo
N
Tﬁ

n
=
=
t‘
1%
ok
(i

g ulwE A A3 AL 95
A3 B2 21w 27 R ol7} SAsiekp <.0)

2) ek 7+ gk st

Atk 7+ 250 Wmte v w2 A5 A1k AT 95
AEZa FEeado Bmeke] Fog o)zt A en
(p<.001)(p <.05), 2] YSAIE] Bmigto] gt
ZpolE H i th(p <.05)(Table 3).

=2
3.488 & ¢S Ha
AT FAY AFL AT B, BE WG] Pt
F U BRG] f ol A ot SRAZ 0] ME T AE AES v mEAT AT AFTOIN S H ¢
Table 1. General Characteristics of the Subjects (N=30)
Experimental groupT Control group '
Variables t 4
M=SD M=SD
Age (year) 484153 471453 368 481
Hight (cm) 161.2+11.9 164.3+£9.9 291 .682
Duration (month) 3.8+1.2 3.9+1.9 .684 .384
Gender (male/female) 3/12 4/11 192 325
Dominant hand (Rt./Lt.) 14/1 13/2 .395 .542
T Ultrasound therapy + suboccipital stretching; *Infra red therapy + suboccipital stretching.
Table 2. Comparison of Muscle Tone between Groups (Hz)
Groups Muscle Pre Post t 4
Experimental group (n=15) Upper trapezius 19.46+1.37 16.42+1.44 3.52 .018
Suboccipitalis 17.67+1.83 15.944+1.02 2.32 <.001
Control group (n=15) Upper trapezius 19.38+1.59 18.63+1.31 1.37 109
Suboccipitalis 16.97£1.61 15.661+1.30 1.68 217
Table 3. Comparison of Muscle Stiffness between Groups (Hz)
Groups Muscle Pre Post t p
Experimental group (n=15) Upper trapezius 399.44+47.21 345.18+36.27 6.52 <.001
Suboccipitalis 382.51+20.15 321.62+23.54 7.65 .031
Control group (n=15) Upper trapezius 395.24+32.39 370.25+44.32 2.23 071
Suboccipitalis 374.594+22.51 364.73+19.65 2.01 187
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Table 4. Comparison of Modified Total Tenderness Score between Groups (Score)

Variable Groups Pre Post t p
mTTS Experimental group (n=15) 31.71+3.59 29.26+1.91 4.60 264
Control group (n=15) 33.64+2.13 31.74+1.87 5.34 307

mTTS=modified Total tenderness score.

of

el §

Solat Aol7} G9ITH(Table 4).

o 23 o 2WEG) F2I} Ao 2
2l A 70, QGG+, BeFd AFA
2] o] S o] Rt} (Ferndndez-de-Las-Pefias, Cuadrado, &

Pareja, 2007). Park¥} Park (2021)-2- 45 ¢] 7134 =5 &4}
£ e R N 22 250¢} o|¢ha ME A83 IFolA H
TTEIY HeAIEZY =t WEmgte] o3t Zol5
B3, Yangi} Kang (2017) &30 9] F5 A E gt =
LU oIS 48T A7 A5ARIT BTl
1Al must 220 kA E B Yot Aridicd 5(2016)2>

610 BEEZO Slsl At EE 25 SR E jAte 2 2

So1S A48 TN DL MAT S5 £-9I8 o]
£ 2 %31, Matheus 5(2008) 2 7}R}0| & £AFA| 71 400}E]
o AR HE L= A 52 2595 A8 IFNA 25
O] MmghS TR K9 7| A Bl gt Aol & B

o1}, 1 MHz9} 3 MHz8] Fuppof] ThE X 27 o] gt
8.9 71415 ) S4o] 9-9J3t 3ol Ho|A] gkt Wong,
Schumann, Townsend®} Phelps (2007)= A HE ST %]
S A7 IR 254 AN F2 235004
Be 27}, avay g 21 $504 59 BYoR 22
S AL gl o], 25} o7} 48 ksl
71 oheE Qg AATE 288 Hake AREH o) 1A
S7Het & S7toll §&= WIAA =, 7] S0l T4
ol &7} Qlcka s tH(Matheus et al., 2008;
Baker, 2001). E3F 2 QoA FLE 2 &g Fe F
o291 1S B §3ho] oI A9 ZAZE Ha 2 2T
NUAE Aeo] 25 LEE BYHOZ H5AT 5 A
t}. Gui-Demase, Silva@} Teixeira (2021)+=

1399 2144
B IS O R BHLELS FU ol FS AN

4

(]

d

Robertson &

?;

lJ-lﬂ

ZEoA FE U U Jro ZHAE 17, Koleva, Yoshi-
nove} Yoshinov (2021)= 1659 2] F% 3RS tjate = &
THeE Z2aAe FAT 23 F50 BRI} IF) £
3t 2po| & B H o1, Torelli, Jensen®} Olesen (2004)2 50
o 44 £F BAE AroR BULEL Fuke 150
A b o] A3 £ 9] WIE 9 A4 AI7H] 748 Bt
oMY 14 TE A58 9T FAPUE 254U a4
S HEHO 942 BIH O 2 H S 1) BT A
o] A7}+2 £231t} 3 31gth(Lee, Shim & Oh, 2017). E3,
Fernandez-de-Las-Pefias, Cuadrado, Arendt-Nielsen, Ge
9} Parcja (007)= 7134 55 Bho] B FE B, 1]
£ I A Aol AHH F3E 0)AA] QRerha sl
™, de Tommaso 5(2006)2 714 F% A7t £57]7H
(pain free-phase) 0] |7t 0] M o) Sh&H B5 0 2 Q15 Bolo

2 OE 2]0] $-23t 2fo| & Ho|A| =ttty 5}c}.

B AT 44 H A2 2euel AP WALEL A
goto] 717w 3 Mgk 5o o]¢hs B Y w2k St
S5 ol A€ At RES A2AA ZH FEE 5
7t} 7l A slAaE A 4= Ao, 4Ee Has B
ARt o) 3t Zpo| 5 Ko X] GFYiTt. ol= 7, WA, ofvf
= PGS, SRS, BHlE Al B e HAEY
IR EEYEO B X R O|FNI FECZ YA Y
ol A= Yo m 5o WIS AlYsHA trol 7t gtk
A ot A0S =53 4= Yl Aol AZhE ozt

4 &

B ATE R £ BAES PO 23R H
S4UT WHLES AP WoH AU} FE
DAL TS VR FAROR o] 34 F 285 5
AT 5AE QP A4S ) E B AT 22X 25
SUTBHLEL AU W

o) 13 5 B 2%
=9} Mmslo] FRAMS K on 24 H QFE Lo 9 o5t
AAE0] YAAYS T} B9 =0] ok

o Aol Y v = A=Al
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Aol ot 1A F& IA=L Ao 2 A 9] Ay
2 Agate] 7120 S ATson, 2eutx ot A%
TAE FTHANEL NZ7I EE dokE A% °1E
S5 g FF AT 2 3 280 V= ot MG
o 742 AT AT FAYLS FAT F Aslon], FF
27440l A7E B3 FAVIE 45 ol Heshe] AR
o U PBRA A YA A7 271
a3 Qo Az

b
i

L3

F_,

o
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