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[Abstract]

The purpose of this study was to identify differences in the muscle tone and stiffness of neck muscles
according to levels of cardiopulmonary resuscitation (CPR) skill. The subjects were 30 female students in
their 20s who were divided into a skilled group (n=15) and an unskilled group (n=15). According to the
results, the skilled group showed statistically significant decreases in the stiffness of the lower cervical muscle
and the muscle tone of the upper trapezius on the above hand side of hand grips after CPR (p<.05). The
unskilled group exhibited a statistically significant difference in both the muscle tone and stiffness of the
upper trapezius muscle on both sides after CPR (p<.05). However, no statistically significant differences were
found between the two groups. In addition, the non-skilled group showed statistically significant lower values
than the skilled group in the mean compression rate, total number of compressions, accuracy of chest
compression, and accuracy of chest relaxation (p<.05). This study confirmed that CPR has a myophysiological
effect on the neck muscles of those who perform CPR. However, it found that no differences result from

individual CPR skill levels that are an important element for the accuracy of CPR.
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I. Introduction

AH|Ar<(cardiopulmonary resuscitation, CPR)<2
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S7HBIAZ 1Al .
gte] Pt TARN ARG
9% 4 Y=S CPR A7} 2o}
crgeh SHoA A= ojoF & Havt ot
A = 119 T3} AR SelE 2BAASA
(musculoskeletal symptom) & Z222]= 52| 592} of
MR 32 55 % 54 2480 =2 AA #4=
[9, 10]. -u&sa} WAsto] 10% olde] =2 5/48l&
= 245kl A9
+ AAA =S Bl 7HEEro] L&A AlAo
Rl 9= B/ dEsl=E & ok A2ARE 7H0A
‘g0z AIAA A7 (physical fitness) 52 715
A p500 =20 & 4 R|TH11], CPR 4oo] ZojAa
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II. Subjects and Methods

1. Subjects
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2. Methods
2.1 Quantitative measurement of CPR
AR 2885 CPR Heteg BAs] s 3
7} =2 728(SimPad, Laerdal, Norway) 8|S QA2
g ohfzlo)] Azelo) Ziare] Zlojmm). YubsE
(rate/min), 758 A= (%), 71&ole (%), &
UuEIAS ST APARE ATAY B ATV
oAl X 438 5<% CPRY A=teo gt # JHE
Al&sA] dao=2x AA 35T 42 520! 1Y
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2.2 Quantitative measurement muscle tone and

stiffness
AqrARLe] 71t e Mool me S3g0] 2
et 274719l 542 Myoton®PRO(MyotonAS,

Estonia)& o} &sto] sttt of Sl 2R
oF Ao tiRt ARl =rt A5 St ABlojoH25].
ERTe2 9% 5 A3 H5H(upper cervical
region)@} ot (lower cervical region) I 2J-SA%®
Hupper trapezius muscle)0.2 A5t SR
OIARY ohHE ooz CPR  Standard
Technique AHN|Z AASHETH EAIA(land mark) A%
o] 3% = Y79l 38 S 7HA|=7|(spinous process
of 3th cervical spine)Z 7|&0. & HalslA| Yx|5h U=
225, 5 oRfRSl= 7TH I8 7HAE7](spinous
process of 7th cervical spine)g 7]&C2 H3istA ¢
Algh & 5252 dStl(muscle belly)of] 7P =& *
= AL, SRS SR 278 Al &
29 28Ut 7MY 2 R Aot AR
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2852 280y ettt 70 HEYL
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2.3 CPR technique
CPRE 0] Z2AIRAS](American Heart Association)o]]
A= B&YY(Hands-only CPR  technique:
Standard Technique)[26]C.2 QA 2& Ohi7]1(Resusci
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3. Data and Statistical Analysis

& A9 A FAe XY =2 IR4(SPSS
23.0/PC, USA)S ARSIt SRt HlsAho]
CPR & = L 24A19] ¥ak= wilcoxon signed
rank test, w7t e ¥ 24210 CPR ez o] &}
0]= Mann-Whitney U testE AREsto] EAM5I9Ct &
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III. Results

1. Characteristics of subjects

ARl Qube Sgoe LuRREY AP A
22.13£.35A), 7] 159.07£9.65cm, =FA 55.73+5.98kg
] 5 AR O] AP 21.33+.8241, 7]
162.20+6.13cm, =%A 58.73+£10.908kg oo, &=
T2t A=) QO3 Alol7} QYTKE 1>,

o
O] 9\&‘1J—Lv 7(:)]T

Table 1. General Characteristic of Subjects

sl Uneldlls

Variable Group Group p

(n=15) (n=15)

Age 22.13+.35 2133+.82 002"
(year)
Height 159.07+9.65 162.2046.13 432
(cm)
z’l\(’g;ght 55.73+5.98 58.73+10.,90 168

Mean+SD, "p<.05, "p<.01
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Table 2. Comparison of Muscle Tone and Stiffness between the Skilled Group and Unskilled Group

Variable Group Pre Post Change p

Above Skilled Group 21.19+2.49 20.84+1.79 -.35+1.68 140

Il\-|/|aTr(1:Z) Unskilled Group | 20.06%1.22 19.4341.69 -.63£1.32 078

Above Skilled Group 450.23+68.08 444.30+58.78 -5.93+53.22 363

Upper Sipﬁ/m) Unskilled Group | 402.53+50.64 380.53+52.13 -22.00+70.05 191
Ei;v,';al Ezfdw Skilled Group 19.70+2.42 20.32+2.46 .62%2.03 293
MT(Hz) Unskilled Group | 19.75£1.59 19.88+2.23 13+1.35 944

Below Skilled Group 389.07+68.73 421.50+74.65 32.43+72.82 173

gi{lﬁ/m) Unskilled Group | 422.10+60.08 411.30£95.14 -10.80+73.14 691

Above Skilled Group 19.95+3.16 18.90+2.42 -1.05+2.12 078

Il\-|/|aTr(1:Z) Unskilled Group 18.05+3.30 17.79+2.95 -.25%+1.96 .589

Above Skilled Group 473.27+120.95 435.90+89.38 -37.37£73.75 031"

Lower Sipﬁ/m) Unskilled Group | 433.33+108.83 409.70+109.50 -23.63+77.83 281
Ei;v,';al Ezfdw Skilled Group 18.77+2.85 18.60+2.24 -16%2.51 733
MT(Hz) Unskilled Group | 17.78+2.47 17.4842.72 -.29+1.56 198

Below Skilled Group 410.10+101.18 414.67+82.46 4.57+77.75 865

gi{lﬁ/m) Unskilled Group | 405.23+77.53 392.90+96.07 -12.33+64.67 281
Above Skilled Group 17.18+2.58 15.66%1.89 -1.5242.24 .008™

Il\-|/|aTr(1:Z) Unskilled Group | 16.762.34 15.1441.12 -1.62+2.29 o7

Above Skilled Group 317.20+67.18 282.93+60.24 -34.27+68.85 061

Upper Sipﬁ/m) Unskilled Group | 308.80+61.50 268.03+£38.47 -40.77+66.33 026
Lrjfszus Ezlr?dw Skilled Group 16.83+2.04 16.57+2.31 -25+2.85 955
MT(Hz) Unskilled Group | 16.65£1.97 15.94+1.26 -72+1.62 025"

Below Skilled Group 311.27+55.28 305.13+57.10 -6.13+82.14 1.000

gi{lﬁ/m) Unskilled Group | 310.13+56.23 278.97+43.26 -31.17+49.33 015"

Mean+SD "p<.05, “p<.01, MT: muscle tone, ST: stiffness

2. Comparison of muscle tone and stiffness
between the skilled group and unskilled group

SURZL FaYul 29 § YT ofieage] 2
AR} Qe e B o] A7IAEeL S0l5H| ZtAk]
AcHp<.05). H]ABRLL 7FAQFeT 238 _T_H_._&L]r o}
Bjezo] Qs Rao] 2R 273Al0] BE Qo5
A AAEITHP<.05). SIS SRR v]% am;q
hEut 28 5 27 HlEoN RE AY290] 2%
A7l Afol7h GOITHE 25,

3. Comparion of accuracy in CPR between the
skilled group and unskilled group

Z3Rt2a} Bl4URRRe] JhaYE & 27t BlaolA
Quba, Jhaohut Ay, kol Rate
ol g-o1gt Afol7} 9191 (p<.05),
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IV. Discussion

2o B2 8289 27 U
35 }Oﬂl FaRk] CPR 437 Boid
Tgelsb wake A5sh] sk AR slck

A 587E CPR 28 3 4TIz}
HSARE BE 5389 2ME L 280 B

)0

wrEsel Sahu AEe 2EAANMY 6l Ht
[28]. QP02 Yt 245TH29] YA Q) £ FA0]

v
oM = CPR AIRF Aol w2t %K}”i TEAPZ} b77l%
SR Mg s SRS Jo2s A8 259 224
T2 HAaA]7]11[30] AHABICiA) (postural asymmetry)-S
FEtA[31] 2e2ol #8A dg= ulAlch
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Table 3. Comparison of Accuracy
Unskilled Group

in Cardiopulmonary Resuscitation between

the Skilled Group and

Variable Skilled Group Unskilled Group p
Compression Depth(mm) 51.47£2.39 50.13+3.60 .071
Compression Speed(rate/min) 94.67+7.29 90.53%6.59 034"
Chest Compression Accuracy(%) 88.67+2.61 49.07+£23.50 .000™
Chest Relaxation Accuracy(%) 94.20+6.87 79.33+21.72 .023"
Total Number of Chest Compressions 104.40+3.89 111.33+£3.58 .000™

MeanxSD, "p<.05, "'p<.01
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2 A7 IR 29 Al 2290 24e

T O
HePh AT Ave 22| SRRt} Bl5E

Squt 290 $ PR} DA W EAA 8ol
§F Alol SeIE 2 oIt 71salela WA oS

ES
79] &= (upward rotation)of] A

2-2 CPR A}A| A] COG Er} ¢to 2 o= nja]
= AHAl 5Al, CPR £33 Al AIA|9] ¥teA 570
i&st HelRNl G4, &5 71 dEe=2 B2 CPR At
Al

2 S0 oo st gl 214 ) 242

99l 2 9738 CPR ¥ 22850 2=
750 Wate ANHOR AASHY CPR 43E 5
o] Alol= B850 TR Walehe Teo] g

AEA AIAIFI,
7102 9ol A2xlLa} u|&4HRILo] CPR A&t
2] 2ol Hlsloict. Lejo] ATolN THaLe &
3 CPR gateol Bold 24 84 F QUAE, /1a%
o} gET, Jha0lgt RatE, USRI H4UApL
s3xt we} gojab] Ge Ajolg moltk 108 £9

CPR AA] & of/d9] 749 hand techniqued] ErJram e
Hral 71019} 71aQkat Atwof xfo]7p UERS 4 Ql7]
TZoll[3] vlsEAte] 73S 7HEYHE ARt 7‘0175;‘4\—%
CPR A&z Hrt Jopdl 7oz o518 4 Q7lch
5% B9 71au 55 & SR Hl AR}l

CPR Apye] Aol vl imtel ei4op 2 Hrls

2 7HsU SX

ot Ao BUHE 4 azq ©20] A7l uleiAt
o 4re) 16U 23 A BHRAE Ul 2T
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Aol SIS Aot} ¥ % %Eix}ﬂlﬂi YA B
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2 2RIG[E 4 AT &35 (motor learning)] W
= QIX|D(cognitive stage)ollA] UFHEE 433

(repeated action)2 Edf AF=shdA(autonomous
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stage)= WIS} 33]. ojnff A3t o =¥h(Feedback)
AREAY Stasde TIA ARRES F_Esﬂrﬂl%‘
2 QiTi34]. A7gARIE A o & QI7he O m AR E A

&I (motor nuit), xS AHE7HK] AJHO] Ulal”—.*
AA|A(Feedfoward system)@} E]Ho]x|A|(Feedback
system)©] BFER0] 1}l E—H
5y, vk Zxto 2 olsh

l:l
oIt B3e12 YA UAlaAsete REsAc 4

drtpe S pastulol uhEAel A ag o SEa
& W Ago] ol MRERIIA AES T Y
o) Mgz S 5 slck el Sl aig )

AE¢e] & CPR A4S
m2Est 32s] Al 9
SRy 2] A :rl‘L

et gRel

}\-]2 1,]5]1 20]:H o:]/\-]
) gy pEAl] B2
o a7mEer 7o) Apol2 HAeHA B3t ARl

olch T72]3 CPR A] 288x19] &2irof o2 2190] 2
H

Agelabs watol ol 1B 22 w9t 2AALS selst
of KPRl HAATet vlm o] of2gol Aol
ol2igt AAHolE 92 AP CPR T S280

PiE ekl &

d =] 2
A=rt UIKIL IT= U3t =7
?.

2Rt GoJ5H Z:Piﬂ‘}iﬂr OIL CPR L¢7}§4
Fof o 28R /o] vtde Zeg = & Qloh

F7Ho= CPRR 3%7F 2245 CPRY U4k,

IeU FUE 4018 S SURLS B
b £9E 8L Teelel B4 CPR 4% fAI2 9

F71491 AT w80l B
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