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Changes in quality of cardiopulmonary resuscitation over

time on CPR and related rescuer
Soon-Kyu Yoou' - Hea-Kyung Choi”
'Professor, Department of Emergency Medical Services, Eulji University

*Assistant Professor, Department of Emergency Medical Services, Eulji University

=Abstract =

Purpose : Inadequate chest compression during cardiopulmonary resuscitation(CPR) may result in the
insufficient blood flow to preserve critical organ function, The study evaluated changes of quality of
cardiopulmonary resuscitation over time in 30:2 CPR by laypersons and analyzed rescuer factors
affecting the quality of chest compressions over time,

Methods : This study was designed to know quality of CPR changes during 5 minutes, 47 students
completed CPR training courses, They were performed 30:2 CPR using a manikin with Skill-Reporter
for 5 minutes continuously to get data of depth, rate of chest compression, volume and correct rate of
ventilation,

Results : Time dependent analysis showed significant ineffective compression depth in females and
under weight rescuers, In case of female, we found effective compression depth has maintained up to 2
minutes, but it decreased significantly after 2 minutes, However, underweight rescuers maintained
effective compression depth up to a minute but it decreased after 1 minute,

Conclusion : Although compression rate maintained over time, chest compression quality declined

significantly, It suggested switching compression at an interval of 2 minutes is reasonable for 30:2
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CPR by layperson but underweight rescuers may provide effective chest compression by switching shift

every one minute,

Key Words : Cardiopulmonary resuscitation, Chest compression depth
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Table 1. General characteristics (N=47)
Characteristics Category N %
Male 18 38.3
Sex
Female 29 61.7
{50kg 14 29.8
Weight
>50kg 33 70.2
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Table 2. Changes in the quality of cardiopulmonary resuscitation over time (N=47)
Time Mean SD F D
lmin 596.4 197.9
2min 563.6 254.8
volume 3min 607.9 200.8 0.371 829
(ml)
4min 620.8 318.0
Artificial Smin 591.9 207.5
ventilation 1min 32.8 30.8
correct 2min 36.3 31.8
rate 3min 42.5 34.8 0.858 .490
(%) 4min 35.0 32.6
Smin 42,9 37.0
Imin 54.3 5.1
2min 53.4 5.0
?51%1 3min 51.7 5.9 3.509 008
4min 52.2 6.0
Chest Smin 50.3 6.4
compression 1min 126.2 9.5
correct 2min 124.9 10.9
rate 3min 124.8 10.4 0.173 1952
(n/min) 4min 125.2 10.3
Smin 125.9 10.4
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590.0ml, 4olA= HAPF 678.3ml, &7k
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volume(ml) correctrate(%)

4245 4285
630 45
620 - 20 4
610 7 _~ as 77

~ /,
B0 s 50 7
590 17 s
580 - sl
570 1 A
560 21
550 17, 101
sa0 1 51
530 - T T 0¥ T T T f

1min 2min 3min 4min smin 1min Zmin 3min 4min Smin
rate(n/min)

55 1265 -
N 126 17
53 .
stk 1255 -
517 125 17
50 17

y 1245
49 A
a8 £ . . : « 124 . . : d

1min 2min 3min Amin Smin 1min 2Zmin 3min Amin 5min

Fig. 1. Changes in the quality of cardiopulmonary resuscitation over time.

Table 3. Changes of artificial ventilation volume
(ml) over time by sex

Time Sex Mean SD N F D

Male 614.4 200.3 18
1Imin
Female 5852 199.1 29

Male 656.1 204.1 18
2min
Female 506.2 2692 29

Male 636.7 198.4 18
3min 1,353 .266
Female 590.0 203.7 29

Male 6783 2222 18
4min
Female 5852 364.3 29

Male 627.2 1956 18
Smin
Female 5700 2149 29

HEﬂ
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Figure 2. Changes of artificial ventilation
volume(ml) over time by sex.

oJZ7} 53, 1mm, 2EAE AL 54, 7mm, o
A7} 49.9mm, 3Eo|A= HA} 54, Tmm, o2}
7} 49.9mm, 4%olAE WA} 55 4mm, A7}
50.2mm, 5&oflA= HAPZE 53.6mm, oA}
48 2mm=z UERFO W (Table 5) AJ7tol w2 2b
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Table 4. Changes in correct rate(%) of artificial
ventilation over time by sex

Time Sex Mean SD N F D

L1700 w4 wish 109

Table 5. Changes of chest compression depth

(mm) over time by sex

Time Sex Mean SD N F D

Male 28.7 27.8 18
Imin

Female 35,3 32.8 29

Male 39.6 28.2 18
2min

Female 34.2 34.1 29

Male 415 308 18

Male 56.3 2.9 18
Imin
Female 53,1 5.8 29

Male 56,3 3.2 18
2min
Female 51,7 5.2 29

Male 547 3.7 18
3min
Female 499 6.3 29

1.378  .258

Male 55,4 35 18
4min
Female 50,2 6.4 29

Male 53.6 4.8 18
Smin
Female 482 6.5 29

3min 0.871 483
Female 43.0 37.6 29
Male 39.6 34.0 18
4min
Female 32.2 32.1 29
Male 38.0 38.3 18
Smin
Female 459 36.5 29
50
45.86
& 43.03
e 359.61
3534 415 38
= 3421 \%2 24
30 {
25 282 ——Male
20 == Female
15
10
5
0

Imin 2min 3min 4min Smin

Fig. 3. Changes in correct rate(%) of artificial
ventilation over time by sex.

o]9] Iz (Fig. 4ollAet Zom Juztel 1
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ofgt 2ol gl AeE YERth

ARl ofjt AR mE TadEr &
L(n/min) 9] WM 12olM= EAP} 126.1
3], oxp7} 126.33], 22olxl= HAF 126,13,
A7 124.23], 3oz EA7E 125,28, oAt
7F 124.53], 4ZollX= EA} 126.63], A7t
124.39], 5&olM= EAPE 126.3%], oxp7t
125.78]= YEPom(Table 6) A7l we =}
ole] Iejiz= (Fig. 5ot 2o Juzke] 1
oA 5 Sete] SAA| Welke FARCR &
ofgt zleol= gl AoE YERTh

60

54.72 55.39
5356

05| 51.66

409 50.1 48.24
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Fig. 4. Changes of chest compression depth
(mm) over time by sex.
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THmD) o] ¥sloA= 1RollA= 50kg m[Rto]
575.0ml, 50kg ©JA4to] 605 5ml, 2804 50kg
n|gko] 459 3ml, 50kg ©]4Fo] 607 9ml, 3E-ofA
L 50kg T|Fo] 567.1ml, 50kg ©]4ro] 625, 2ml,
4o A= 50kg H|Fte] 619.3ml, 50kg ©)do]
621.5ml, 580lA% 50kg BIWke] 547 1ml, 50kg
ool 610.9mlE UEPG O Table 7) A7kl
w2 2po|o] TefiZ= (Fig, 6)o4let Zom A
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Table 6. Changes of chest compression rate
(n/min) over time by sex

Table 7. Changes of artificial ventilation volume
(ml) over time by weight

Time Sex Mean SD N F D

Time Weight Mean SD N F D

Male 126.1 8.1 18
lmin
Female 1263 10.4 29

Male 1261 10.2 18
2min
Female 124 .2 11.4 29

Male 125.2 10,2 18
3min 1.864 135
Female 1245 10,7 29

Male 1266 9.7 18
4min

Female 124.3 10.8 29

Male 1263 10,0 18
Smin

Female 1257 10.8 29

B0kg  575.0 209.2 14
lmin
>50kg 6055 1956 33

(b0kg 4593 290.1 14
2min
>50kg 607.9 2288 33

{B50kg 5671 179.2 14
3min 1,195 327
>50kg 625.2 209.5 33

(50kg 619.3 406.7 14
4min
>50kg 6215 279.6 33

(50kg 547.1 243.3 14
Smin
>50kg 6109 191.2 33

126.56

26.31
S 126.28
126 —
12566 —4—nale
2522
125

== Female

124 12424 12452 2434

123

122

T T T T
1min Zmin 3min 4min Smin

Fig. 5. Changes of chest compression rate
(n/min) over time by sex.
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AFaclol ogh Az el M2 Ht TS
o] (%) 2] BistolAl= 1820l A= 50kg Tl
qto] 33.8%, 50kg ool 32.4%, 2E-olA=
50kg U]Wto] 30,9%, 50kg ©]Ato] 38.6%, 3ko]
M= 50kg m|gko] 41.4%, 50kg ©|AYo] 42.9%, 4
oK 50kg mIYEO] 34.3%, 50kg ool
35.4%, 5Eo|M= 50kg 1|Tko] 42.5%, 50kg ©]
Ao] 43,0%0.2 ERGE O (Table 8) A|7to] wh
£ Zolo] Tz (Fig. Tyollxet Zon A5
of w2 1EoA 57 Fete] S W= A
Aoz {olgt Afoli= gl Ao= Yeht,

e _.50545 607.88 62515 !621 52 61091

619.
57;\ Soras ST sa71e
500

Niss2e

=4 <50Kg

—l—250Kg

1min 2Zmin 3min 4min Smin

Fig. 6. Changes of artificial ventilation volume
(ml) over time by weight.
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+ 50kg "|9to] 47 6mm, 50kg ©]4}¢] 53.5mm,
4o A= 50kg HIRFO] 47 6mm, 50kg ©)do]
54 1mm, 5%-]A%= 50kg T|gto] 45 7mm, 50kg
ool 52.2mmE UGS Table 9) ATt
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Table 8. Changes in correct rate(%) of artificial
ventilation over time by weight

111

Table 9. Changes of chest compression depth
(mm) over time by weight

Time Weight Mean SD N F D Time Weight Mean SD N F D
(50kg 33.8 337 14 (50kg 51,8 6.2 14
1lmin 1lmin
>50kg 32,4 30.1 33 >50kg 55,4 4.2 33
(B0kg 309 37.0 14 (0kg 49.9 55 14
2min 2min
>50kg 38,6 29.6 33 >50kg 54,9 4.0 33
(b0kg 41,4 36.8 14 (50kg 47.6 6.4 14
3min 0.191 943 3min 3.074 026
>50kg 429 34,5 33 >50kg 53,5 4.7 33
B0kg 34,3 32,4 14 B0kg 476 6.4 14
4min 4min
>50kg 354 332 33 >50kg 54,1 4.7 33
B0kg 425 369 14 B0kg 457 6.1 14
Smin Smin
>50kg 43.0 376 33 >50kg 52.2 56 33
50 %
e 4291 2 W
10 q/., \ s 50 — 5221
385874136 35, 51.79 1?1;3"—*_"_"-—-‘ P
z; M ’ \;{ - 4757 4757
3239
25 -+ < 50Kg 5 —— < 50Kg
20 =fl=2>50Kg —m—>50Kg
15 20
10
s 10
0
0

1min 2Zmin 3min 4min Smin

Fig. 7. Changes in correct rate(%) of artificial
ventilation over time by weight.

(F=3.074, p=.026).

Ale2lo) o7t AR el whE 7hEEr &
Le(n/min) 9] WBlOA= 12of|4= 50kg mIvtO]
127.93], 50kg ©]Ato] 125.63], 2ol 50kg
u|gto] 125.0%], 50kg ool 124,93], 3+ofA
+ 50kg HRo] 124,93], 50kg ol/do] 124,83],
4o A= 50kg H[Tto] 124.13], 50kg o]
125.73], 58oA% 50kg mlRto] 124,63], 50kg
ool 126.53]= UEp o (Table 10y ATt
w2 2pol9] Tz (Fig, 9oxfet Zom A
Zol T 1204 58 Bt S8A) Wik &
AR oZ {oRt Aol= gl Ao® et

1min 2Zmin 3min 4min 5min

Fig. 8. Changes of chest compression depth
(mm) over time by weight.

5) Aol o8t shetar Zlole| ol
AaQlo] o3t ARKE 7Rsqhar Zole] 7
& ulagh 23R thgat 2rkTable 1), 137

42 53.1mm=E 3,2mm2] Z}po|7} 1o m(p=_016)
2737 Al @do] 56,3mm, oJ/Jo] 51, 7Tmm=
4.6mm| Z}olE LERH O (p=,001) 3271} Al
o] 54 Tmm, ©4J0] 49 9mmE 4 8mm2] 2}
o7} WO (p=.002) 4787t Al /39 55, 4mm,
o] 50.2mm=E  52mm®| z}o|7}
(p=.003) 5%783 A] F/do] 53.6mm, ©}/go]
48, 2mm= 5 4mmo| 2to|7} W Oom(p=,004) o=

go.
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Table 10. Changes of chest compression
rate(n/min) over time by weight

Time Weight Mean SD N F D

BO0kg 1279 9.2 14
lmin
>50kg 1256 9.6 33

BO0kg 1250 9.3 14
2min
>50kg 1249 11,7 33

B50kg 1249 88 14
3min 2,237 081
>50kg 1248 11.2 33

Bokg 1241 9.7 14
4min

>50kg 1257 10,7 33

(50kg 1246 89 14
Smin

>50kg 126.5 111 33

Kzr/ 86
127

12645
126 \ —/.

12555 25.67
125 124

=4 <50Kg

=fli=>50Kg
12451 1347 12457

124 34.0

123

122

1min 2Zmin 3min 4min Smin

Fig. 9. Changes of chest compression rate
(n/min) over time by weight.

6) M=l o5t 7k&el
AR O] AES 50kgS 7RO R F 18O
LhEof Alsa.Qlofl ofeh AP 759t 2109
H-S vwek Avh= o ZoiTable 12), 18
A3 Al Bk 7R Zol: 50kg oAl
55,4mm, 50kg YRS 51 8mmE 3, 6mme] X}o]

Table 11. Comparison of chest compression
depth by sex

M SD t D

Male 56.3 2.9

1min 2.497 .016
Female 53.1 58
Male 56.3 3.2

2min 3.392 .001
Female 51,7 52
Male 54,7 3.7

3min 3.325 .002
Female 49,9 6.3
Male 55.4 3.5

4min 3.164 .003
Female 50,2 6.4
Male 53.6 4.8

5min 2,997 .004

Female 48.2 6.5

Table 12. Comparison of chest compression
depth(mm) by weight

M SD t D

(50kg  51.8 6.2
1min -1.999 061
>50kg  55.4 4.2

(50kg 499 5.5
2min -3.45 001
>50kg 549 4.1

(50kg  47.6 6.4

3min -3.122 006
>50kg 53.5 4.7
(50kg  47.6 6.4

4min -3.914 001
>50kg 54.1 4.7
(50kg  45.7 6.1

Smin -3.564 001
>50kg 52.2 5.6

7h o AR CE folsiAlE Al 2wt
Al Bt 7R5EE ol 50kg ©JAF0] 54,9mm,
50kg m]gto] 49 9mmE 5 0mme| Z}o]S LfERH
Oow(p=,001), 3EAT} A H 7Y Zol=
50kg ©JAo] 53 .5mm, 50kg H[RFO] 47 6mmE
5.9mm®] 20|17} O (p=.006), 4783 Al
ot 7Faehet 7ol 50kg ©14d¢] 54, 1mm, 50kg
nleke 47 6mmE 6.5mmo] Zo|7} whow(p=
.001), 52737 A F+t 715SEHlo)= 50kg o1
o] 52,2mm, 50kg W|Rto] 45 TmmE 6 5mme] 2}
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