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BT oKET THIEL Tz (BS: 9.3—>l4.6—’
10.2 [Scale]) o

[mmHg X beats/minl). %72, FIEHIHE T OELER % BSik. MifTEZ CATHES12%EE (146 : HIEE
RYENE, MfTIHEZ CHMEME L 2 A MITHER & D 33% /130 [RAEM). B2 AMEZR L7I2H5, BEI % B1R9E57
O LAZFED A, FATHE D ks TRIE L Tw 7z DIEEZ R TDPB L OELIL, ATIZELTW Ao 7
(EI: 24l —330—>115[%]) . BEHEMIES ORI & (42.3.4),
N.S
25,000 4 [ p<.05
1
Ezg OO0  rresnsnsnnssnadsnsnsssnnnsannnsnnnssnnnnssnnnfossnsnnnssnnnsssnnnsannnsnnnnshensssnnnsannnsn [ AT
g W
<15,000 o
*
£ |
510 000 4 |
=
5,000 -
0
T AT MEATEL TR HafT# 5 i@ g
[10789. 0+1721. 3] [16931. 44972, 9] [10292. 3+3371]
X2 BEaES DZEL [Double product: DP] & KUBRF A [Anaerobic Threshold: AT]. (EHfE1ZERE)
100 1
90
80 -
70 fesassanaaas | AT
60 4 ’
= 50 W IEfEE
= 40 ]
30 4 l
20 -
]
0
Ji AT i HEfTiE HE1T B 43 %8N
[t f] [33.0=103] [102 = 56]

X3 HSFaEFDOER [Exercise intensity: El] X UBRR A [Anaerobic Threshold: AT].

(FHELRERE)

20 1
19
15 4 N.S
17 1 I p<.05
16 1
15
14
2 18 Jesssanssansenaskasssansanssnssranssnasssashasssfssnalsanussasunansanarassnsnnsahsnnsnrancens AT
12 1 v
1] N A
10 I
. , l
8 -
T4
6
REAT LA WEAT UL HEATH# 5 Sr#Rild F
[9.3%0.8] [14.6+1.3] [10.0=2.0]

X 4

HHES DZEAL [Borg Scale: BS] # KUBRF &= [Anaerobic Threshold: AT].

(FIMELRERE)

_26_



4. 2 &8

KWL TIX. FERES OREWIEE (DP - ED) &
ATLLFCH Y, BEMES BS) AT 5%
TRUZ225, WA R4 VRS8R OHESEH I
TIEERER L 720

PERDOWFE L DILEIZEE L. EBRO LM 4 T v
WHY, TNER—ICHT S I EIETE R, KIFET
3. EBRSINE O CCHEMRHAR L BRRT %2, H—1L
T5ENHIBREILERFEFTE L RE L. O LT, J
EEGEREEZ MR E L TI0MOCCHEEZEM L. 8
TREDRREL RS L2 3 0 LA 2 he
nEgL7 (F1),

Kikukawa 5 'V 13, FEEBRBINE OEMHE B L EBRD
MDY, RIFZEE IZIZF U THH D OO, EHREDHELE
PN E THE L& #FE L T b, [ L < Trowbridge
S50 4 BENA FIA v EDENICLY, KL LD
FHEEEDAFOENDEDH LD DO, FHEEEOHELEH
FNEZRLTWD, s, EEEEAHEIEHPFEANSC
Fo/2BHIE, CCERMITH OFEBRSIMA IR LT [JE
OB Z ) TV E 4 ATERT L] Lvio gy
BT R DG MATER 72 L # 2 B W8 OB 2 B
(CPR PRO®) O™ R HEENHERTE HHE
74— Ny 7oY. WREEOS Y Y N EOT
£ (10772 P x3OFEH30H > b &Y HIEHEEED
ECHERTE2)PICX Y, WEEEO- o I,
FEFEEOWHEDSHRE SN TVWL Y, AIFEETIE, A+
= A TEHERESELEE) X208 (LUTF : CC
i) 25, EBRSINE O HIRIEST OB D . E
HEEAHEASEPN 2 R C X - L S N D,

—7J5. Neset & 7 13 E5khH % 12107 > CCEZ
FEiiLzE 2 A, BEERE & D12, DI iR
RO LTz AY, HEREHPANZ MR L 72 L EF L T
bo ZOHETIE, CCHiBI % £l L /- = lsE i, 3£
T L7 20 o 72 SR A TR EA SN &L B
A RTA 22005123072 CCHEIZD VT, Mg
L BBIETOEER VLN E2RLTWE, KifsE

=1

TIEBEETA R4 O%ETIZE b, LUET (20054F)
E 0 QFEMEERES X OB X 50BN L 728
A N4 0ET%, I0ROBFEOEE. CCHil
ETHIETIOHOCCHEERZE T TE LI EIUR
ENTze THEOEMLE VY BIRE EET S & s
WEME LD I ENHEINL, 20720, PHEILD
BRI ARSI L 72 B A K54 OB
LIMEEOREZHL DI L, GHROBETA FT 14 12
SR (AERRRN) A A R4V ERIRETHLEDSH L L
Z2 Do

LN9F B S HEHGITHERPEETLE T, &
E 3G 87 3 DWFMI A5 & SNTW5b, FEKEE
FTOBLZ105 M, CHIEIEERE SN LT BE
b7 HEEICLACPREET 2 LA D7D IZE
Flhh, TLHRIEDFEHET [50~60DREART R 3 %4
M. BB 5 F TOlE~ v - U R
FT2%E, WHTHEROD LITEAFMS -] FES
N7z HED SNTVWbH, ZOREDLI I, 4% D
¥%  OFBEHCPR O HEREHG, - Hiffiz Hi12o0,
MEaReZRT 2 ETORME O CHREIVLEEN S,
ZO7HIE, BT LBEREE GEBAT - H AR
T - BERES) L. TR, SRoERE, R4
LV BB ANCPRFEMOBE R A MRS I L SEET

b INETULICHAGH#EEECHET 2LE VD 5o

5 & @&

10D B FHEOEA I, ATISET 513 & 5160
PEITHMEIREE T, I A KT A4 L I2EED V721047 D
CC#: (CCHiBI:A) DOIATAMEETH D Z L AR,
T/, BOBVIEEEZ MRS 2720120, &0 FE
BRI T DN ULETH ) . SHROBETA KT 4
AR (ERB)) HA Ko A4 UBRETHLI L %
R L 72

ShOMEIL, FIEE R LRETRET ORE L B O
b2l CCHiBDHEEDZE A T5Z &, B4
T A Y OFTIZHT AIERIC L B HELREFTTHZ L.

e

EEREORBEICET 2 X —8 (F# : CCE. ME1THRE : 105RH)

ERZIE PR

BRETANTA > JEEERE CCHiD

o T EREE Capem o0 demim )

(%) (cm)
Kikukawa T et al. 2017 *V 20 50 — 47 20104F : 5 1 il 3
Trowbridge C et al. 2009 39 42 — 36 20054 © 4~5 hpy 4t i
Neset et al. 2010 ¥ 63 43 — 41 20054 1 4~5 HiBH A M-
The present study 18 56 — 53 20154 1 5~6 HipH N H

27



SARNIE 7 % Z B 3ER S 5 M LR 2
TETHD,

®FENEY

# OB
ESIFAEGIN 1 ER) S W R DN S s o o3 M L
XD ERLZ,

EEHD®REDHE

KT, BIZEiE8) (WF5eatm, 7 — & IUE - f#iT) o
WHEB L ORI EHE L7, AMEE, T RITB L O
MOCOBEICHFG- L7z, THIE, MIRFHOIEB LD

7= Y WERIZBE G L7z &¥a - Il A - S2RNE, T —
FIEIZET G L7z,

FlEtER

ABFZEIZIE, FIARAHDUCB L THE TR ENFILE S
NTIIN 72,

(ZEIH AM242H8H)

Xk

1) HAERERZS  JRCERESA N4 220154~ 7
A VK. http://www japanresuscitationcouncil.org/
jre (GRA%BI%EH 2019/10/6).

2) AR B EEO AORRAEE O R L faEEn b

WIANT 7240 e, LG, 1 41-1. 2009.

3) Heidenreich JW. Sanders ABHigdon TAet al:
Unintcrrupted chest compression CPR is casicr
to perfrom and remember than standard CPR.
Resuscitation 63: 123-130. 2004.

4 ) Paradis NA. Martin GB. Rivers EP. et al: Coronary
perfusion pressure and the return of spontaneous
circulation in human cardiopulmonary resuscitation.
JAMA 263: 1106-1113. 1990.

5) Berg RA. Sanders AB. Kern KB. et al: Adverse
hemodynamic effects of interrupting chest compres-
sions for rescue breathing during cardiopulmonary
resuscitation for ventricular fibrillation cardiac
arrest. Circulation. 104: 2465-2470. 2001.

6) Yu T. Weil MH. TangW. et al: Adverse outcomes
of interrupted precordial compression during
automated defibrillation. Circulation. 106: 368-372.
2002.

7)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

_28_

HARfRAE S - JRCERAEST A 74 22010 ~5
$HRR. https://mindsjcghc.orjp/n/med/4/med0110/
G0000380/0001. (F#&B%E H 2019/9/4).
WBEAHEDT © P304 R fa - B o Bl
https://www.fdma.go.jp/publication/rescue/post7.
html (F# M5 H 2019/11/10)

Neset A. Birkenes TS. Myklebust H. et al: A
randomized trial of the capability of elderly lay
persons to perform chest compression only CPR
versus standard 30: 2 CPR. Resuscitation. 81: 887-
92. 2010.

Trowbridge C. Parekh JN. Ricard MD. et al: A
randomized cross-over study of the quality of
cardiopulmonary resuscitation among females
performing 30: 2 and handsonly cardiopulmonary

resuscitation. BMC Nurs. 8-6. 2009.

G, /NB—3, KAMEERRE. /MRERT - #bh
%D CPRYE ﬂﬁ@@w#w“ﬁmamm 125z
5508 — R aH R L e o e —. HARERR

B EEAHEES. 20: 1-9. 2017,

Edelson DP. Abella BS. Kramer-Johansen J. Wik L.
Myklebust H. Barry AM. Merchant RM.Hoek TLV.
Steen PA. Becker LB: Effects of compression depth
and pre-shock pauses predict defibrillation failure
during cardiac arrest. Resuscitation. 71: 137-145.
2006.

Kramer-Johansen J. Myklebust H. Wik L. Fellows
B. Svensson L. Serebg H. Steen PA: Quality of out-
of-hospital cardiopulmonary resuscitation with real
time automated feedback: a prospective interven-
tional study. Resuscitation. 71: 283-292. 2006.
 EEESE  EMEERE IS ) LTk b, EEIL)T
DR KIBREHE)E. 272-46. 1987.

JE A= 57875 [e ~NVA A b . https//www.e-healthnet.
mbhlw.go.jp/information/dictionary/exercise/ys-056.
html. (F&#H % H 2019/9/1).

E 2l [EE) O XM AR SOV T . https://
www.mlit.gojp/common/001023030.pdf. (& # [ E
H2019/9/2).

KMAEET. SR« AR RN X 2 SO 7 B |2
oy TnTasy s b b OO 2L & Borg
faf L OBIfR. HEEERY. 26: 247-50. 2011,
IEGRYT. MIGEPRYS. MITEE. RRMESA. LIRS
¥ 5% © Karvonen {12 & A2 BB B EEICBIT 5

ARG, FRSEREE. 26 (1) 0 33-39. 2011.
JHFEME : LA TE»P LI AR—Y P L—2 0 7,

WA A 7 4 7 4 7. 160-35. 2001.



20)

21)

Kovic I Lulic D. Lulic I: CPR PRO® device
reduces rescuer fatigue during continuous chest
compression cardiopulmonary resuscitation: a
randomized crossover trial using a manikin model.
J Emerg Med. 45: 570-7. 2013.

Cason CL. Trowbridge C. Baxley SM. et al: A
counterbalanced cross-over study of the effects of
visual,auditory and no feedback on performance

measures in simulated cardiopulmonary resuscita-

22)

23)

_29_

tion. BMC Nurs. 10: 15. 2011.

Tei Z. Qing H. Min Y: The effect of two different
counting methods on the quality of CPR on a manikin
- A randomized controlled trial. Resuscitation 80:
685-8. 2009.

BAESE HHTMTY s [HF&2LEE, kide
<=7 #érl12s-M. 3 AFER ] https//www.
asahi.com//ASMDC43WWWMDCTLVB004.html
(BB H 2019/12/1).



Physical fatigue of bystander due to life saving actions
— Changes in biological information associated with 10 minutes of chest compression —

Yuta Kinoshita >, Yoshikazu Tonosaki *’, Tomohiro Chiba®’, Kazumasa Kamayachi *’,
Takahito Nakagawa *’, Makoto Wakamatsu *’ and Nobuaki Tachioka *’

1) Department of Emergency Medical Technology, Hirosaki University of Health and
Welfare Junior College
2-5, Ogimachi, Hirosaki, 036-8104 (JAPAN)

Abstract

With the calls for ambulances increasing in recent years, the time it takes paramedics to reach
someone experiencing cardiopulmonary arrest outside the hospital has been shown to be increasing.
Therefore, in order to bridge the gap until paramedics arrive, the burden becomes ever larger for
bystanders conducting Cardiopulmonary resuscitation (CPR). Furthermore, it has been reported that
physical fatigue of the bystanders, when they are alone, lowers the quality of the chest compressions. The
analysis of this study was to evaluate whether to physical fatigue of the bystander delivering consecutive
chest compressions, using their biological information (Double Product: DP, Exercise Intensity: El, Borg
Scale: BS).

[Materials & Methods] The participants were of 5 male students. The method consisted of 10 minutes
of chest-compression-only CPR.As for the chest compression procedure, compressions depth were
delivered at the proper range of 5-6 cm with the compression rhythm conducted at intervals, set by a
metronome, at 110 times per minute. We analysis the participants level of physical fatigue, by the change
in the depth of chest compressions applied over time, and by looking at their DP, BS and El, if they
reached or didn’t reach their Anaerobic Threshold (AT).

[Results] chest-compression-only CPR Until about 2 minutes from the start attenuation in the depth
of the compressions was seen. However, after that, the participants were able to retain the compression
intensity of 5cm+ recommended in the resuscitation guideline. At that time, their rating of perceived
fatigue of BS had reached the AT. On the other hand, Objective fatigue of DP and EI had didn't reached
the AT.

[Conclusion] For students in their teenage years, without physically exerting themselves to the point
of their AT, it was suggested that it is possible to conduct chest-compression-only CPR for a period of
10 minutes.

Keywords: Chest compressions, biological information, physical fatigue
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