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[Abstract]

In this study, when cardiopulmonary resuscitation continued for a long time, the rescuer's blood lactic
acid concentration, heart rate, and rating of perceived exertion were measured to identify the change in
the rescuer's fatigue. Data collection was conducted from July 5 to July 9, 2021, with a total of 24
students, 12 students department of special warfare medical non-commissioned officer, and 12 students
department of emergency medical technology at D University, undergoing a two-person alternative chest
compression resuscitation for 60 minutes. As a result of the study, the rescuer's blood lactic acid
concentration, heart rate, rating of perceived exertion, and chest compression speed were significantly
changed according to the duration of CPR (p<.001, p<.001, p<.001, p<.00l). blood lactic acid
concentrations at every measurement cycle (30 minutes, 40 minutes, 50 minutes, 60 minutes) showed a
significant positive correlation with heart rate (=696, p<.001, r=.672, p<.001, =709, p<.001, r=.782,
p<.001), there was also a significant positive correlation with the rating of perceived exertion (r=.476,
p<).05, =426, p<.05, =470, p<05, =470, p<05). Therefore, monitoring the fatigue of rescuers using
heart rate and rating of perceived exertion will be useful for maintaining high-quality chest compression

in situations where cardiopulmonary resuscitation is required for a long time.

» Key words: 60 minutes, Cardiopulmonary Resuscitation, Blood Lactic acid, Heart Rate,
Rating of perceived exertion, Fatigue
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I. Introduction
2020 st= Amard= 7tol=eRRI[1]oM = 1EAle]
A Ar8(High quality CPR)Z &5t ot 154
o] AMAAeS YoM LEAC] 71E 4, =gt o

3719] x|, A4 AAIE So Aot LEAC]
7}& omEe AMolo] O 7lo] oF 5 cm, 4% Bt
100~1203]2 AJ8¥5loF slt] 712 o}
7k QU U] 2|28b} o] 2ofrof Fitk. THs ¢
uF STRRIe] At SRl AES Al e AT

[ORTE
WAL 2], ﬁfﬂﬂm gaslolgls 49 718 9
1=

27} E‘]j? < W_H:}

Ao aded] O fEARR] D2 ofstal A Afst
S 97| $I6lA 2% ol FEAPL 2% F2 537] 1M
o= 7tg Yfe wofsk=S Halstal Qi3] _’314
COVID-19¢} o] Y k=3 7Ie7d0] AL o=
ZAF) S ol Ala H oz T et 5\—"3%}2 .
st Hot. =9, B A olSS AAAl= 11975
A B 7152 3% He2 VIEeR st oy dA|
THR] AR AR Fe 29 oo et 29EHL
Aol[4] Hulare R Wt AARA] e 497t
ol st =4 3597 %“’]ORIQ] 4% e =
232, FaAtRE 14820] 2QE= 5 &4} 0|50 30E=
Apsks AR oldo] 00}01[5 6] Al o=

A7 AW ARSS 28851 EH LEAR] Dzt O

Aol o3k 4F ARaAZ JeERE o (=696, p<.001, =672, p<.001, =709, p<.001,
froleh A4 FaaAZt Yebdthe=476, p<05, =426, p<.05,
/dg;]/\xg%o] 9

TEE el A Aubsse} 57t
g A s 88 Aol

-+ A E, 2
% 7RIt

Y2t ks QU BT 9 E 4 W] e
FxAle] 2 RUEYL st nakw E_qew
= ole 3 oﬂ7< 7(41\} =T, }1\:| %_/'\_ }71—5
2 ARgShAL l{7-12]. BF A2 Jﬂwﬂﬂi chAL Al
UEGE 2abg2p13], o] 2§ T2es oEsis

AEE ARl Ici), et Aol Baad
=7} 920] wet wsksicl15]. SSAE[16]= LAt
7} Rzishe Al A AlA| A Tl,m njg Ac= moksto
M o5 Jw % o53H17).

2o 7 H Hz w0 14 ¢
2Rt M2E e

¢ 52 *‘EIM‘*E—“’ g

O

i8] 30% 1 J AHabe
L
ooty 2

2 o lattag Agstn st



Effects of 60 Minutes Cardiopulmonary Resuscitation on Blood Lactic
Acid Concentration, Heart Rate, and Rating of Perceived Exertion in Rescuers 197

II. Methods

1. Study subjects

# 979 Opgabs D ofehl SHRAI 3y
129, e xstal 5148 1290l & 2410 g n] AR
3]9] BLS(Basic Life Support) provider I o)A} E
£ 23 $I7EA AAS 2AAR RIS ARl
C}<Table 1>. A& A& Azl & 2871 714 ohak Ast
= 95% ol Ao} 71E02 Akt 7|Ee] BEt A

e}

A2 Aol FoA AT Ak a2 AR, =4, &
ol 4 Felotatont, AT 43 Eoﬂ 044 =5 A
g 4 988 DA
Table 1. General characteristics of the subjects
(N=24)
Variable N(%), Mean+SD
Sex male 12(50.0)
female 12(50.0)
Age 21.12+1.19
BMI 23.5113.65

BMI: Body Mass Index

2. Collecting Data
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3. Data Collection Tools

3.1 Blood lactatic acid concentration
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ARvw O

ROCHE A}9] Accutrend plusE AMESHCE 7+ et
o] Tt A5 tjAaRle] &7 B2 K|dste] AE0] A

Mot @5 R SES Felaqrt

3.2 Heart rate(HR)
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3.3 Saturation of percutaneous oxygen(Sp02)
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3.4 Rating of Perceived Exertion(RPE)
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4. Data Analysis
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III. Results

1. Fatigue depending on the duration of chest
compression

7S 4Eb X|&A]7to] T2 T2 == <Table 2>9F &
th. @& AAF 2= MY A] 1.42 mmol/Loj|A] 30% &
4.85 mmol/L7HX] £7Fstgi o, 408 S 4.29 mmol/L,
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Table 2. Fatigue depending on the duration of

2. Accuracy of chest compression depending
on the duration of chest compression

7te GEF AIEAR] ohE e <Table 4>9F 2
o} 7k et AR 302 5 7k 9t Zlol W 54.68
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Table 4. Accuracy of chest compression depending
on the duration of chest compression

N=24, MxSD
Time CC Depth CC Rate
30min 54.68+4.46 113.93+£4.69
40min 54.31£4.19 116.85+£5.54
50min 54.46+3.90 117.8845.65
60min 54.58+4.01 118.54+6.39
Total 54.50+3.87 116.80+5.37

chest compression N=24, M%*SD
Time Lactate HR Sp02 RPE
pre 1.42+0.88 | 86.13+13.57 | 97.96£1.04| 7.29+1.94
30min | 4.85+2.48 | 144.71+£21.88 | 97.42+1.10| 13.21£1.96
40min | 4.29+2.15 [ 143.21£2182 | 97.50+£0.88 | 13.79+2.17
50min | 3.90+£1.58 | 141.88+27.01 | 97.50+0.78 | 14.33+1.95
60min | 4.05+2.07 | 142.04+£25.45|97.67+1.00| 14.33+2.14

HR: Heart rate, RPE:
Saturation of percutaneous oxygen

Rating of perceived exertion, Sp02:

CC: Chest compression

Table 5. The result of repeated measure ANOVA of
chest compression accuracy according to the
duration of chest compression

. Mean
Variable Type M SS| Df SEUEre F p
Table 3. Result of repeated measure ANOVA of cc | Times(A)| 1.827 |1.649| 1.108 | 0.213 | .766
Fatigue during chest compression Depth | error 197.152 137923| 5.199
Variab) . Iss| of Mean . cC Times(A) | 298.216 | 1.674|178.111|29.874| <.001
aravie S square - Rate error | 229.596 [38510| 5.962
Lactat Times(A) | 168.260 |2.408| 69.886 |24592| <.001 CC: Chest compression
actate error 157.364 |55375| 2.842
HR Times(A) | 62139.867 | 2.317 | 26819471 | 94.076 | <.001 3. The correlation between fatigue and chest
error | 15192.133|53290 | 285.083 .
compression accuracy
coo, |TmesiW| 4467 4000 1117 | 1412|023 5 408 505 GOHo] SHCISI ol o
P22 error | 72733 | 9200| 0791 302, 40, 50+, 60zl si'd °}_ TEA 2 Eot
A H S 1) 5y paxe)
opg | Tmeslt)| 863.450 | 2,164 398.971 | 99,621 | <001 7He Y gRRS] RIS =elsh] Hsl moje
error | 199.350 |49776| 4.005 AFA 24 (Pearson’s correlation analysis)e AA]

HR: Heart rate, RPE: Rating of perceived exertion, Sp02:
Saturation of percutaneous oxygen, Lactate: Blood Lactic
concentrate

5tccTable 6>.
Jha0kE Al ArlS 308

7oA EE AN R

. 40E, 50, 60% Uf &4
A=A (=696, p<.001,



Effects of 60 Minutes Cardiopulmonary Resuscitation on Blood Lactic
Acid Concentration, Heart Rate, and Rating of Perceived Exertion in Rescuers 199

Table 6. The correlation between fatigue and chest compression accuracy

Ti iabl 30min 30min 30min 30min 30min 30min
ime variable Lactate HR Sp02 RPE CC Depth CC Rate
30min Lactate 1
696%xx
HR (p=.000) !
034 022
Sp02 (p=873) (p=.920) !
476+ 424+ 140
RPE (p=.019) (p=.039) (p=515) !
-015 -.067 ~474x - 285
CC Depth (p=.945) (p=.755) (p=019) (p=178) !
126 022 405+ 403 =242
CC Rate (p=557) (p=918) (p=.050) (p=.051) (p=.256) !
Ti iabl 40min 40min 40min 40min 40min 40min
ime varable Lactate HR Sp02 RPE CC Depth CC Rate
40min Lactate 1
67 2%%x
HR (p=.000) !
083 -.057
Sp02 (p=.698) (p=.790) !
426 490~ 125
RPE (p=.038) (p=.015) (p=561) !
- 236 -.188 -073 - 532%x
CC Depth (p=.267) (p=.378) (p=.733) (p=.008) !
126 022 405+ 403 - 242
' 1
CC Rate (0=557) (0=918) (p=.050) (p=051) (p=256)
Tim variable 50min 50min 50min 50min 50min 50min
€ ara Lactate HR Sp02 RPE CC Depth CC Rate
50min Lactate 1
709%xx
HR (p=.000) !
055 088
>p02 (p=799) (p=.684) !
470+ 689%xx 143
RPE (p=.021) (p=.000) (p=505) !
-314 -.108 -.007 -396
CC Depth (0=.135) (0=615) (0=974) (0=.056) !
233 033 -.025 079 -.056
CC Rate (0=273) (p=878) (p=.909) (p=714) (p=.795) !
Ti iabl 60min 60min 60min 60min 60min 60min
'me variable Lactate HR Sp02 RPE CC Depth CC Rate
60min Lactate 1
782%xx
HR (p=.000) !
317 350
sp02 (p=.132) (p=.094) !
470+ 615% 397
RPE (p=.020) (p=.001) (p=055) !
-118 -123 -.057 -348
CC Depth (p=582) (p=568) (p=790) (=.096) !
068 -.087 151 -.058 159
CC Rate (p=.750) (p=.688) (p=.481) (p=.787) (p=.459) !

*p<.05, **p<.01, **x*xp< 001

HR: Heart rate, RPE: Rating perceived exertion, CC: Chest compression, Sp02: Saturation of percutaneous oxygen

r=.672, p<.001, r=.709, p<.001, r=782, p<.001), (r=-.474, p<.05), 7}& dur &%(r=.405, p<.05)2} S-9
RPE(r=.476, p<.05, r=.426, p<.05, r=.470, p<.05 st AA AHHEHAS d9ct

r=470, p<.05)2} Folgt A(+HA JHHAE BAL, 715 71e 4 AAaAe 407 S0 RPEE 7HS oY 4
JuF A Aals 308 2o AAxete s 7HE 4uf Zlo]  o](r=-.532, p<.01)e} Relst A AHRIAE Eolon,
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IV. Discussion
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