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=Abstract =
Purpose: The aim of the study is to measure the quality of cardiopulmonary resuscitation (CPR) and

the fatigue of rescuers wearing PPE (Level D) during a CPR session and to ultimately provide
suggestions of safety standards for rescuers.

Methods: 36 subjects were enrolled in the study. The subjects were divided randomly into three groups
of two-members, three-members, and four-members. Each group performed CPR for 30 minutes. Blood
lactate concentration, heart rate, rating of perceived exertion, chest compression depth and rate were
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measured before experiment and after each cycle.

Results: There was a difference in the blood lactate concentration during CPR cycle by member of
shifts (p=.014). The blood lactate concentration increased during CPR (p=.000). Subjective fatigue
was a significant difference of chest compression in cycles 3, 4, and 5 for the member of shifts during

CPR (p=.049, p=.009, p=.015). Depth and rate of chest compression were not different for the

member of shifts during CPR.

Conclusion: It is necessary to establish standards for the member of shifts during CPR, to reduce the

fatigue of rescuers.

Keywords: Cardiopulmonary resuscitation(CPR), Level D, Fatigue, Member of shifts, Blood lactate concentration
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Fig. 1. Chest compression cycles of three group.

*G1: Two-member shift, "G2: Three-merber shift. TG3: Four-member shift.
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Table 1. Characteristics of the subjects

o W& 729 2=

-ehi A AT 85

(N(%), M+SD)

GI* G2* G3' Total For x> p

Sex male 6 (50.0) 5 (41.7) 7 (583) 18 (50.0) 667 717
female 6 (50.0) 7 (58.3) 5 (41.7) 18 (50.0)

Age 2158 + 52 2092 + 1.17 21.83 + 140 2144 + 113 29251 121
BMI® 23.82 + 265 2333 + 3.23 2367 + 4923 2361 + 3.34 064 938
lactate_pre 233 £ 126 210 + 130 147 + 62 196 + 113 1958 157
HR' pre 9142 +1349 8575 +16.20 91.33 +21.91 89.50 +17.26 411 .666
RPE" _pre 750 + 193 792 + 223 917 + 213 819 + 216 2046  .145

"G1: Two-member shift, 'G2: Three-merber shift, TG3: Four-member shift,
SBMI: Body Mass Index, "HR: Heart rate, "RPE: Rating perceived exertion.

Table 2. Differences of blood lactate concentration by group on chest compression cycles

(N=36, M+SD)
Lactate G1* Gat G3* Total Fort »p
pre 2.33 £1.26 2.10 £1.30 147 + 62 1.96 +1.13 1958 157
1 4.82 +2.08 503 £2.18  3.78 +1.38 454 +1.94 1701 .198
gnd 590 +3.91 5.44 +1.78 5.00 +1.36 5.45 +2.56 359 701
3 5.80 +2.98 431 171 473 +1.73 494 +2.95 1441 951
4th 5.96 £2.40 430 £1.77  4.83 +1.76 5.03 +2.06 1769 186
50 5.72 £3.28 3.93 +1.13 - 4.82 +2.57 3.194 .09
6t 6.32 +3.73 - - - - -
7ih 6.66 +3.48 - - - - -

"G1: Two-member shift, TG2: Three-member shift, TG3: Four-member shift.

ouk ¥ 4.82, 257] F 590, 3F7] F 5.80, 4
F7] & 5.96, 557 F 5.12, 657 F 6.32, 7
F7] F 6.660.2 A5 FAE Eh 32 1
9(G2) Al % 24 F=t 7tagd A 2.10
oA A F7] 7kEge F 5.03, 25F7) F 544,
3%7] ¥ 4.31, 4%7) ¥ 4.30, 5537] ¥ 3.932
2 277) 7t ol F A FAE Bt 4
ol ¥ (G3) Al EF R4t 5

=

O A
LATAA 3 F7) ks F 378, 277 F
5.00, 35F7] & 4.13, 457] ¥ 5.032.2 2F7]
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Table 3. Differences of blood lactate concentration during chest compression (M+SE)
Lactate 0 min 2 min 28 min
G1" 2.33 + .32 482 + 55 6.66 + .68
Gat 2.10 + .32 5.03 + .55 393 + 68
G3T 147 + .32 378 + 55 483 + .68

'G1: Two-member shift, TG2: Three-member shift, 'G3: Four-member shift.

Bonferroni: ayb.

Table 4. Result of repeated measure ANOVA of blood lactate concentration during chest compression

Variable Type II SS Df Mean square F D
Times(A) 204.736 2 102.368 43.093 .000
Group(B) 99.917 P 14.959 2.666 084
AxB 32.267 4 8.067 3.396 014
error 156.784 66 2.376
% 24 559 7 3oH(Times(A))E Gle 8% 24t 557t B 66622 G2 ¥
R (p=.000), 7t 2o e °ﬂ oE T AN =Y BT 393EG fosA =7
45 2 w59 F a3 Group(B)E FJ3k  vestti(@b)
A A HEsY. Tkt 2S5 Az ad
Aol WE 8T 2 v=9 FdeE a3 3, nfff Qo [E AMEkE4s XI10|
(A*B)& felatA vetgtom(p=.014), s Jhsorul @o o9 wWE Aubmis
2AE AR A 2719 vls) 283 AHAA (Table 5)¢} Zth. 291 wdf A HAebssE 7t

Table 5. Differences of heart rate by group on chest compression cycles (N=36, M+SD)

HR® G1’ G2t G3' Total Fort p
pre 91.42 +13.49 85.75 £16.20 91.33 £21.91 89.50 £17.26 A11 .666
1 125.75 £16.64  125.83 £18.51 133.67 +£20.42 128.42 +18.44 718 495
nd 131.83 £20.14  127.17 £27.36  130.42 £18.30  129.81 £21.72 138 811
3 134.17 £22.70 12892 £20.30  131.08 £25.31  131.39 +£22.31 460 .853
4t 136.17 £24.93  129.00 £19.03  135.83 +£22.33  133.67 £21.84 397 675
5 134.92 £24.25 125.92 £18.97 - 130.42 +£21.78 1.026 .322
6" 137.58 +22.55 - - - - -
i 137.08 +20.17 - - - - -

"G1: Two-member shift, 'G2: Three-member shift, 'G3: Four-mermber shift,
SHR : Heart rate.
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Table 6. Differences of Rating of perceived exercise group and chest compression cycles

(N=36, M+SD)
RPE® G1* Gat G3? Total Fort »p
pre 7.50 +1.93 7.92 +£2.93 9.17 +2.13 8.19 +2.16 2.046 145
I 12.08 +2.23 12.67 £1.92 12.58 +1.08 12.44 +1.78 363 .698
ond 13.33 £1.56 12,50 +1.00 12.33 £1.30 12.72 £1.34 2.018  .149
3 14.95 +£1.91 12.92 +1.68 12,50 +1.62 13.22 +1.85 3.304  .049
4 15.95 +2.05 13.33 £1.67 13.17 +1.34 13.92 +1.92 5495  .009
50 15.92 +2.93 14.00 + .95 - - 7.470 015
6" 16.25 +2.38 - - - - -
i 16.42 +2.40 - - - - -

"G1: Two-member shift, 'G2: Three-member shift, 'G3: Four-mermber shift,

SRPE: Ratine perceived exertion.
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Table 7. Differences of chest compression depth by group on chest compression cycles

(N=36, M+SD)
Depth G1* G2t G3* Total Fort »p
1 56.58 £2.78 56.75 +£3.70 56.33 £3.37 56.56 £3.21 048 953
ond 56.17 +3.01 56.50 +3.73 55.08 +2.81 55.92 +3.18 640 534
3 55.83 +3.71 54.83 +5.23 54.67 +2.71 55.11 +3.93 296 .45
4 55.75 +3.55 54.75 +5.61 55.17 +3.35 55.92 +4.19 164 849
5 54.75 +£3.42 53.58 +7.00 - 54.17 +5419 269  .609
6 55.08 +3.66 - - - - -
7 54.67 £3.45 - - - - -

*G1: Two-member shift, TG2: Three-member shift, TG3: Four-member shift.

Table 8. Differences of chest compression rate by group on chest compression cycles (N=36)

Rate G1* Gat Gst Total Fort p
I 110.50 +5.39  110.92 +4.46  109.33 +6.16  110.25 +6.39 189 .829
ond 11150 +8.45  113.00 £5.3¢  113.17 +4.32  112.56 +6.15 256 .76
3 112.95 £887  114.08 +4.03  116.33 £4.56  114.92 +6.27 1300 .286
4 112.33 +9.54 11508 +5.02 11842 +4.66 11528 +7.05 2.423 104
50 112.92 +9.41  116.17 +5.22 - 114.54 +17.62 1.09%6  .310
6" 113.75 +£9.97 - - - - -
7 114.17 +£9.56 - - - - -

"G1: Two-member shift, TG2: Three-mermber shift, TG3: Four-member shift.
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