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A study on the treatment of muscle pain using a

high-frequency pain treatment device
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Abstract  After the recent COVID-19 outbreak, more and more people are paying attention to
health care. Many people feel uncomfortable in life due to muscle pain after sports or exercise as
a hobby and often take a break from exercise. After exercising for a long time or exercising
excessively, pain appears throughout the body within 24 to 48 hours after exercise. This pain is
called delayed onset muscle soreness (DOMS). In this study, the effectiveness of the pain relief of
delayed onset myalgia was verified by using a high-frequency pain therapy device that generates
deep heat. EMG was measured before and after pain treatment at ordinary times, RMS values were
obtained through analysis, statistical analysis was performed using the SPSS program, and it was
judged to be statistically significant. In addition, statistical analysis of the RMS value between
normal and after pain treatment was conducted to confirm that there was no significance, and to
confirm how much it returned to normal after pain treatment. In addition, since the standards for
pain are different for each person even if the size of the same pain is the same, the NRS
questionnaire for the size of pain was conducted, and the size of pain felt by the subjects was
analyzed using the SPSS program and statistical significance was obtained. Therefore, as a result of
this study, the high-frequency pain therapy device generated deep heat in the pain area to raise
the temperature, and expanded the arteries and capillaries to increase blood flow, thereby
increasing blood circulation and metabolism, and alleviating the pain of delayed onset muscle pain.

Key Words : High-frequency pain treatment device, The treatment of muscle pain, SPSS, RMS, NRS

*Department of Biomedical Engineering, Catholic Kwandong University
Received May 31, 2023 Revised June 09, 2023 Accepted June 14, 2023



1. M2

F|T F2UH9 AR o] ol Azeo] A7
= Aol Wobglth. E3] 2 "y 53 2
EJYCoE oAFY TRt ARzFEHO| YGAR
2 A FouA &y £7|11, AZHE o885
WA 27| T E sz Aol Wi &of Ui FA1l0]
o 22dA 5 F 25652 LAAF 250] &F
ATt 7ol AFREE Holsl, 2852 L7|HA]
252 dfof 5ol & dREI £880] F Eojzl
il Azkoks AT obslth ShA|RE ol gt B
OF $52 ofH & FACE ojojd 4= qlth. 2%
ot 52 At AAP7| FRIohA -55HH 24~484]
7k o|joll &0l Po] Wi A 22 FFo] TAITh
ofst FFE AIH TEE(DOMS(Delayed
onset muscle soreness)) ©]2tal gt}

W2 AlFEe] HudEoz AL} 5 & &
$59 PYo g o] EWUFS L)1l &5 Fl=
A7 Bk %5 A% sk 582 AMESHY
A L5 vA| &4l sl BAYSE Aol (1], &
710 2= 5 I8l 2k 2 22 AR
A AFEE AR AT dgskA] 3t Ed9
T3 AL HE 502 ISt mE wjiof Wyt
2. A 2582 1AH 08 50 vA| &4
@711 1 & E54 §k3o] LojuA e A
o7 FF 80| A 52 o= A% WA
HrH2, 3] 434 TR &44H 252 AAct= &
golA g aE(lysosome)}t HHAA|E(macrophage)
9] &34 TUIRIT. olEgt AFHeEol A &
& F 24~48A17F AloloflA U= AoE dTA
AAL[4], dhalMEe] Edos BES st Hd 5
24 Z8¥(maximal  voluntary
contraction), ¥&87FsdY(range of motion)2]
&, #F(edema) 5& SHIITH5].

oj2fgt A +5EY FFA R AHESl= 1
AR wgo] wi$ ZobA AA|R 2o o] 22-50]
ALY WAgsHA| ¥ 3k}, A714 wkgolut A7|Es)
Fdo] gl AR7aL AA A AgEH o]

AT Sl BIBA0| AL, HEIRA

flo o

o (R

%

;

0

=

[¢]

)

isometric

Edol 9aliiA Fo] LAt o =2
AH.A(diathermy)o|g} git}. AlHdo] ety =
W 9 AEo] S5ty dReo] ZUI5HEA A4
Hro] 714o] A el 21 AR
AL 7V EwA & o] st B3 W
7174} s Zo| uf9- FopxA 7] 3tshy whgol
YoupA] gom FART} HAAAE Aok o
of AFwt 250 BHE AT 4= Y= = o
oH6-121.

552 A71E Bltle A2 55 A= A A A
P=ojof Tk LEAQI Yot A TZE /=
3t S7Hro] glofAl ARl FARI 52 W)
A B5B7PE SREL A 552 Bl e
A Tt ETES B8 55 B2 o] AR
Qe olEt 5 B7F S AHotA ARt
FoIgt Hlo[HE ¥ 4 AN o2t 55 B7H

HZ Ao 5 W= ddetEel gal 71E9

AN E FTF B7ol AREEE Bl s E5E5
A 7€t 497 gk webA 2 A= ditks
3| A] ] A= =20l Bol AHEShe 5
ZHPH 2 Numeric Rating Scale(NRS) A&& 0]
3t 55 B7PTHS ARSSIGITH3, 14). NRS A
0A%H 10871 659 A=g A= Yeiil=
How ALY 5F AaE 715 ofFd
o= L7|A $OoH 0%o]|al TS| AR »
& Q= 552 10328 A-E S5t NRS
3L B5AE A SFAE T&E UrolA &

oL flo oo I ol

rﬂf
N
flo

=

o 1o my o

ol

b, $ARNE B4 55 YRS 4ag o
Jsksict. TEln 5% R He) WA TS

7
=
=
Y5, 55§ 5o 53 Az A-F TS &
a

-0,

oo Tr=a -
AsjolA 7k A 2R Hlolelg Hmalol[15]
Fut B2X|2719) AAY 285 Amo| ot SaA
< AZstuA gk

2. AYH



164  siamemmssr|ssE=2x H16H A3E

4, Korea)& ARSSIAL
Hﬂ /\]7;] Euﬂ

Hl(FSW-2, refolzmeld
nFIE o) QA o] AR
U BAEHE YA BRFS A B
3 W ARIAE F7AA B3] BekEEA] Rk
A%shaat g

=\

o E=x|27|

)
o
=

I8 1.
Fig. 1. hlgh frequency pain treatment device
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Table 1. Subject's body information(female)

n=30
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Table 2. Subject's body information(male)
n=6
Lol 71(cm) 22 (kg)
O X} 23.08 162.08 56.08
EZHR +0.23 +1.31 +133
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Fig. 3. Isotonic exercise of the biceps brachii
muscle[17]

NEAEe $52 24 A8l & 3¥e 2
£ S4stoiA vl 245 Asknt. A HA= 3
A S8l fle AHelM 2= SE JYsHA
I, F AR ABREEE A 55 FEsk
559 S fIal 24A1710] A & THE
AL, mAR e R MF FEARI|E o8
S5 A=t 2d A% 9 YHes =S
Aot 2Eal F4E S4o] 2 weAEe
559 Aol diFk NRS A2AE WA

LB A T5E°] FEEE Arl L
FA 7S ol 8Rt FFARIT FEIA Bt o
TE 95l LGN TRt ee= Usf A
T5e0] Wske AR skt e s A9 2
Sog LA sl el e Tt Y
ARERIRLL, A TS FEATE BHeRE Rt
5o AAelA Te FE5] | AHelA e 5
off skl sthe FUEORE 90°7H] Fole T4

g

mopol

|

e rl e K

DX EXX|27|2 0123 285 X2 st ¥ 155

< 13]2 A4t FER7E PAel Aol ske
o] ole A18319T, 1HIES 508] Heyski HES}
HE Afolof= 189] FAIAZFS 741 B 95 o
AW, 503] SHE WIS 7|H dgow I9%
Saslgnh SAIE A8 Folw ot 258 Ay
5t 5 QL MARLY] Aol ot SES F7k A
Psloa, e B0 13 49T 4 UL Wt
2| APt A AH TES SusIITt WAL
o}419l Aol 3ked] ol S AFRSIAL, YA 5
U3t A2 IHED 303] AWty AES AE A}
oloi= 189] FAARFS 7|1 HEEA LEdlo]
TLES qursioltt 308] 3HE RS 7|E AAo
2 1958 9ushy 34E Fo% o $ES A
2= 9l W] H9of of 258 FkE A
A1, 1319 B2ke Fs] S92 gl ot
A Ao 28ES A

Aot AT SS9 SEES ol8alA 1

jaba)
[o
N
N
i
[\e]
(@}
3
1o
Al
o

£ £ 38Rt 930 OF
TE ST ) 5UE AA) A2 F
25kl ofg < o83k 57 5% WHESIHA AY
< Xgsigict. A APstHA AR 59
B5HE Esly] ol 2HE AH|(MYOTRACE
400, NORAXON, USAYE AR&stRich S4= A
£ A8l g53 gl ZAEe FEAHRL
RMS k& Ao o], A, &5 T 371, o
5 5 59 oAt} WEAge IS W] diell
oE@ze] 7fEg 59 EZatt IS BAlsH| Al
A A2t I (Normalization)s HFSHAL, A+t
3} gL MVIC(Maximum Voluntary Isomeric
Contraction)?}  RVC(Reference = Voluntary
Contraction)® WA=t £4 &4 F& 19
RMS % 71202 4= RVC WS ol8stglth

24 SAZMYH

WA, E5AR A, 55A= F9 24 HolH
o] RMS #& o8l 55 A= A3 547 &
<AL HolEE wlastal, FAIet $5AR



166  si2yEmmsAr|ssE=2x| H16H A3E

AL HoJEE H|istodA F5AE F9 T2
7t duh HAAREE Sk g9l skeinh 4
RMS #9] ®vlurt BARCE FogtA] Eel& Asf
A ABEERE BA 17]A|QU(Statistical Package
for the Social Sciences, SPSS)E Argslo] BAE
starh BAAL, B5AE A, AR FE B4

oo QUBAEAS A8 EARLS AW
St X

I~

T RFEL ¢=.05% AT FJg Fol7} glo
# Tukey®] HSD 8742 ol8314 A% 492 2
}\

oAt APAHE 9IRS =052 3
p<05%1 AF- SAR LR ool e Ao wd
St 121l NRS HERARE B8 552
gt dlolE = SPSSE AMESHA BA 42
Ak, BUT BN £ wipe] B Aol vl
5} A00] ARl S HEY] t-AALS AFFA] B
Aottt FeE2 =052 AFsk  pitol
p(05% B¢ BAHOR folgo] Gl Aow Wtk
sjoict.

r

3. g
31 2z 24
HAES] BAAIRMS]), 5 A& HARMS2),

5 A= T(RMSS)A AL HoleE &7gstal &
*46]—0:] RMS%}:*Q‘ 3],0d1:]. 71— u,]o:l ;(]__,] :inE
RMS HloJEE 71A]1 SPSS =2 13- o]&3)A &

ABARAS AP AAZHH O Z Tukey?] HSD
AHE Aot

AF7HEeR FEA R wet 2HE golE9] A
o7} §l& Aol & sty /MR BFAR
o] wet ZHE Hlojel 9] Ato)7} 9l Aotk = A%
Sta A4S XYoot YPRAREAS Zget At 3
AA(M=1.664 SD=0.0081), 537 A(M=1.6766,
SD=0.0077), B5A1& $(M=1.6649, SD=0.0073) 7t
9] ZHT HolH& |93 Aol7t Q= Ao R UEt
HTHEQ2, 105)=29.386, p<.05). YUEAREA A
FJgt Zfo]7} QlotAl Tukey?] HSD #78E o84
A AEARE APeloitt. SR A FFA
3.9 Fgaol= 9F 0.0117°]12 F IF 7ol f2lgt

N
Gl

20|17} AUTHp<0.001). 1A EEA =7t B2
gloll B} Qe Ao WeE Y, WA} 5
F 39| Haatoli= 0.0009011 F 15 7Hof f-<ju]
3k Zpo)7h QlojA(py0.001) E2A 8 Fo] ST
7b BAAQ} H|&SE 207 ot Aog withd

o,

® 3. 83XE 05 7I&s8AHAY
Table 3. Descriptive statistics of pain treatment group
n=36
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Table 4. Results of analysis of variance in the pain

treatment group
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Table 5. Post hoc test of the pain treatment group
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Table 6. Paired—Sample Statistics in the Pain Treatment
Group
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Fig. 5. Questionnaire graph before and after treatment in the pain treatment group
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