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Comparisons of the quality of chest compression and
fatigue levels of the rescuer for different hand techniques

used in cardiopulmonary resuscitation
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=Abstract =

Purpose: The purpose of this study was to compare the difference in compression quality and

fatigue levels in a rescuer for three different hand techniques used in cardiopulmonary
resuscitation (CPR).

Methods: The participants were paramedic students at the basic life support provider level, The
hands—only CPR was performed for 10 minutes for each of the three hand techniques without
disruption, and the quality of chest compressions and fatigue levels were analyzed.

Results: There was no difference between the sexes in the chest compression quality and the

physiologic parameters before and after compression, Among the quality indexes of chest
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compression with each of the techniques performed for 10 minutes, the mean depth (p{ 01) and

mean accuracy (p=.000) of the compression were found to be higher in the five finger fulcrum

technique, while the mean compression rate and relaxation accuracy showed no significant

differences, Regarding fatigue levels, the five finger fulcrum technique caused lesser subjective

fatigue as compared to other techniques (p{ 05), although the heart rate and blood pressure

revealed no difference,

Conclusion: The five finger fulcrum technique was found to be better than the other techniques

in terms of chest compression quality and subjective levels of fatigue, indicating that it should

be used in CPR education,
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Process Time Contents
Target selection & ® 9min hands—only CPR
1% day research method 2 hours ® General & physical characteristics measurement
description ® Technique practice
® Compression depth & rate/heart rate, blood
. pressure, SpOq
22 day Standard technique 10 min — Measure for last 2 minutes
CPR o .
® Subjective fatigue
— Measure per 2 minutes
® Compression depth & rate/heart rate, blood
. . pressure, SpOq
3 day Five fmger fulerum 10 min — Measure for last 2 minutes
Technique CPR . .
® Subjective fatigue
— Measure per 2 minutes
® Compression depth & rate/heart rate, blood
. pressure, SpOq
4" day Alternate technique 10 min — Measure for last 2 minutes

CPR

Subjective fatigue
— Measure per 2 minutes
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o AEA(SB-L330B, IRIVER)E BH8319100  aye) wisfe) 242 Slstel A4I57] (Philips
ol At 25, =4, 71 dAEE & HeartStart MRx ALS Monitor)& &-83}4, zt
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7] 7kadt W2 (Table 2)9F Ao &

Table 2. 3 types of hand techniques used herein.

Type of hand technique Contents

Standard technique,
Keep your fingers straight or claws so your fingers
don't touch your chest.

Five finger fulcrum technique.
Five fingers serve as a base to maintain the correct
hand position,

Alternate technique,

Place one hand on the lower half of the patient's
sternum and grasp the wrist of the hand with the
other hand to increase pressure on the chest.
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Table 3. General characteristics (N=30)
Variables M+SD %
Male 18 60.0
Gender
Female 12 40.0
Age 23.00+1,17
Height 168.11£7.04
Weight 67.45+12.41
Hands only CPR accuracy for 2 minutes 91.87+4.46
Yes. 25 83.3
Actual CPR experience
No. 5 16.7
Muscle mass 38.71+5.01
Seletal volume 2.73+.47

Basal metabolic rate

1656.1+£218.24
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(60%), o2t 128 (40%)& FA7} o @otch o
AAEe) Yol 71, BRAE Hol 234, %
7] 168cm, Bt w7A 67.4kgHTh 2214
Hands—only CPR HIAE Z1} 91.86%2] &=
£ Helow, updxle] opd AA| AlgolA CPR
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St H|S AAJGH Ak (Table 4)9 2
t}. standard technique, alternate technique
oA B 1087 7R5eES Ssge o)

7K @ gol7} 50.00mmE WA EatgoLt

five finger fulcrum techniquedlXd Y43
50,2245, 55mm, ©14] 45.33+5 55mm= WA
o) 749 50,00mm FAIT 4 AAL 140} 73
ke 7] ol wlsted 50,00mmol
7P A% AR UEiE RRESA EARERA
Ayt 7E5AE Zlojol|lA five finger fulcrum
technique('gA) 50.22+5 55 mm, ©J4 45.33+
5.55mm)©¢] standard technique(gAl 43.72+
8.39mm, oA 41.67 £8.34mm), alternate
technique(gAl 42.22 +7.53mm, %j4 40.75+
10.15mm) HJsf o3t 2to]7h QIAATH(F=7.042,
pL.01),

TR s 7] ZReErE 37HA] 2R
1003]/8 oA =2 gstandard technique B4
113.224+11,823] /8, oA 118.00+14,653]/50]
Fom five finger fulcrum technique FA
113.28+9,23%]/ ©4 108.17+8.113]/32°] 9
11, alternate technique Al 115.39+8.703]/
& 94 108.58+8.373)/% oo dH
(F=.737, p.1), HAH([F=2.403, p.1) LF &
O3t Zfol7} At

Table 4. Repeated measure ANOVA of chest compression quality among 3 techniques after 10

minute—cardiac compression (N=30)
Hand Technique(M+SD)
Variables Groups Five Fin Sources F D
ger
Standard (a) Fulerum (b) Alternate (c)

Male 43.72+8.39 50.22+5.55 42.22+7.53 Gender 2.008 167
epth @@-—
(mm) Female  41.67+8.34 45334555 40.75+10.15 Techniques 7.042 -f%%b
Rate Male 113.22+11,82  113.28+9.23  115.39+8.70 Gender 137 .398
(times/min) Female 118.00+14.65 108.17+8.11 108.58+8.37 Techniques 2.403 120

Male 53.67+31.38 78.33+14.68 52.50+£23.81 Gender 887 354
Chest compression -
accuracy (%) Female 51.42+32.06 69.33+22.55 44.58+23.62 Techniques 11,809 -000

Chest relaxation Male 43.33+33.91

40,22+38.30 68.89+38.74

Gender 2.428 130

accuracy(%)

Female 68.17+28.83

70.17+26.40

59.33+36.45 Techniques .898 413

"pC05, " pC01, T pool
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ot

Hat 7sUEE A 9] 3L five finger ful—
crum technique®] 4 78.33+14.68%, <14
60.33+22 5502 714 =oron] glauy sy
7} =& £92 five finger fulcrum technique
(G4 78.33+14.68%, o4 69.33+ 22.55%),
standard technique('gA) 53.67= 31.38%, 143
51.42+32.06%), alternate
52.50+23.81%, A 44.58+ 23.62%)°]1}12

242 fogk AZol7b oK (F=11.809,

technique(g4d

p=.000) AgHollM= Fogt o7t gt
(F=.887, p.1).

ot o] A o] AL standard technique
(gA 43.33+33.91%, <A 68.17+28.83%),
five finger fulcrum technique(40.22+38.30%,
o]A} 70.17+26.40%), alternate technique(g/3
68.89+38.74%, JA 59.33+36.45%) 25 A
(F=2.428, p.1), HIZH([F=.898, p.1)olA 9

3 Holrt sl

Table 5. Comparison of physiologic parameters before and after compression (N=30)
Hand Before CPR
Variables X Group After CPR  Difference Sources
technique M=+SD M+SD M+SD
S M 136.67+15,78 143.78+14.76  7.11+10.67
S
Ip 135.59+17.04 142.58+14.41  7.00+16.43 Gender 455 .505
Systolic BP 1, M 139.11+18.33  144.89+23.90  5.78+17.70
(mmHg) F 136.50+16.19 140.75+12.30  4.25+15.41
. M 134,78+14,78 148 50+17.17 13.72+15.67 Techniques 1,302 .280
A
F 127.42+18.30 135.67+20.72  8.25+13.00
M 83.78+10,94  88.17+11.91  4.39+10.71
S
F 90.58+11.36  87.83+8.78 —2.75+10.14 Gender 508 482
Diastolic M 91.33+15.55 84.94+16.64 —6.39+8.28
BP F
(mmHg) F 87.17+9.83  84.75+10.09 —2.42+11.30
M 84.61+7.10 84.61+12.82 0.00£12.05  Techniques 1.788 177
A
F 83.17+10,18  82,50+13.24  —0.67+7.49
M 105,83+18.87 127.39+24.22  21.56+16.76
S
F 96.33+22.61 126.25+25.15 29.92+20.81 Gender .289 595
Heart rate M 04.22+92.41 111.33+22.04  17.11+19.51
(times/min) F 91.08+17.94 111,00+21.81  19.92+13.17
M 95.67+14.40  98.27+0.96  25.89+22.81 Techniques 1,905 158
A
F 93.25+15.84 101.17+23.21  7.92+15.85
@ M 97.83+1.95 91.89+361  —594+3.67
S (a
F 97.58+1.73  93.42+2.72  —4.17+3.13 Gender 1.238 275
M 08.33+1.33  96.28+2.49  —2.06+2.81
SpOz (%) F (b)
F 98.17+1.53 96.75+2.42  —1,42+2.97
M 98.15+146  94.81+3.68 -2.00+3.16 Techniques  13.012 200
A (o) b,c<a
F 98.08+0.90  96.25+2.77  —1.83+2.25

“p(.05," p¢ 01, " pC.001

S: Standard Technique TF: Five Finger Fulcrum Technique TA: Alternate Technique |,M: Male IF: Female
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Aol ghet Aol ula) ek oF 20%
HEo] A5eS Yehglon] g dao] 7k

ol AL zjo|ztof A five finger fulcrum

Al F2249] hand techniqueol w2 7h&etere] A 9 m|2% H|W 75

technique(gAl 17.11+19.513]/8)0] alternate
technique(g4 25.89+22 813]/8),

(| 21.56+16.76)°l vlsl A%
2pol7b 7P AA degod A4 (F=,289,
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S{,{P_E’_i hand technique 2fo]of & Egto]
01‘6]—X4 l:ﬂg]—_,] 7\1.0]‘— 0—1]:}-_.

gRIg 4= Uqdeh. SRR, ARARAETIE(SpOy)
78014 7Hs oEF A Apogholl digt =AY
(F=13.012, p=.000)zt F2J3t Aol7k AUSAet,
five finger fulcrum technique('g4 —2.06+
2.81, o4 —1.42+2.97)1} alternate technique
(g —2.0043.16, o34 —1.83+2,25)0] standard
technique(‘84—5.94+3.67, o4 —4.17+3.13)
of vlaf| 107t 7h5ehh & 4kairshe 7 A
7F FJsAl A

standard

technique

Table 6. Comparison of subjective fatigue during compression (N=30)
fatigue Hand technique M=*SD F D
Standard technique 2.37%0.61
2min Five finger fulcrum technique 2.27+0.98 1.343 .266
Alternate technique 2.63+1,03
Standard technique (a) 2.90+0.88
4min Five finger fulcrum technique (b) 2.83+0.99 3.291 aoéic
Alternate technique (c) 3.40+0.93
Standard technique (a) 3.70+0.75
6min Five finger fulcrum technique (b) 3.23+0.94 7.874 ]&O;C
Alternate technique (c) 4.10+0.84
Standard technique (a) 4.03+0.76
8min Five finger fulcrum technique (b) 3.63+0.93 3.645 aoggc
Alternate technique (c) 4.20+0.81
Standard technique (a) 4.40+0.62
10min Five finger fulcrum technique (b) 3.83+0.95 4.939 k??:c
Alternate technique (c) 4.40+0.81
"p<.05,"p.01, " p< 001
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A s Holue s EltH12], sk
five finger fulcrum technique©] 7F& a3}#Ql
HRoR g 2 ¢d5tof Wl Pirrallo 5{11]9]
AqtolM= 3EAE 302 AHaAe Al Ayt
standard technique©| 7} ai}4¢] 7}¢ Slg=1g
705 A= technique®]2til &} 2L} o]
gk 2pol= AlZE 7ol o5k Zo|tt,

7ESdE Ao A  five finger fulcrum
technique®] B4 78.33+14.68%, %14 69.33
+22.55%% Th2 $7]71subde] vl
Lo At rt 71 #=9kom 1 the stand—
ard technique, alternate technique 22 4}
it AatE Zo] neFle o AR HHlads
o] AlELE thE 7] 7k&dHt We] wvld)
five finger fulcrum technique©| © a&%<l
Q1o alternate technique®] 71+
v g&Zoltt, Komasawa 5[18]9] dAojA=

alternate technique®] standard techniqued}

rsi'
o
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N
N
0

AoE 2 %
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=t o™ zto] A ZR5YEF egslaee] ot
Aoltt, Komasawa 5[18]2] Aol & 308
O] 7R5UERS AlYEIAAITE 2 Atol A= 10%
b S flo] 7S Alskel7] el ThA
2ol 7RsEr Zolof zjol7t flolwe AAIZE 7}
= 3|

=
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of
ool
o
N
4
20 T
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Jo 4
=
rir
=B
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@
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S
©
o
@

=2
technique©] TF2 g|Z Yo vls) vlma 7R&ehat
of o] ol Aolct
Thsrers

o
2

hand technique &
| Sl 1087k0] %42 7}

o)A five finger fulcrum technique®} alter—
nate technique®] standard technique°l H|3
A 4 A3E EicKTable 5).

880 AAA standard 30:2 CPR¥} hands—
only CPR& H]13}t Shin 5{19]9] dolA= &
Aot R R 57 ot AHRso] A
S EHsley Ay ==Yt 2jolE Hol

A groba] Bejstd wishER s2e a72 4

A 7] 7 W BRolA] 7RGt Ao ]
off 7H5SHE Sof] Ak ofET) gt S B
Fom 1 FoME five finger fulcrum
technique('g4 —2.06+2.81, oJA -1.42+2.97)
2} alternate technique(g4 —2.00+3.16, o4
—1.83+2.25)°] standard technique(g4 -5.94

+3.67, 9943 —4.17+3,13)°] H]3l| AAESIE 4=
A7k FoJstA AA fashs A 2RIg 4= Asleh

H A Lo A AREE 37}A] hand techniqued]]
wpe} Auo] Wsh} doro) wsh 22 AelA W
slo] AR Apol7t Yl Artet gl
Y2 o] X AJAoA five finger ful—
crum technique®] ¥]3d] standard technique,
alternate technique® Y Z%=7} {2814 Z7}
Skeith, Kim 5{21]9] Atolxs 04 g2=
O] HIPATES oF 34 o|FHH ==} F7Ikt
chal skom Jang¥ Tak[17]2] FtoA= o
2% 9SRATo] of 3Eolglom 2 A=
ZF g2y RE(A7)oll wheh 68 o] $HE H|
27E Fofgh Apo7t gllen ol= 103t FA]
AZE glo] 7HEEke alskgly] wiZoleh Azt

e}, Lee 512219 AFolM kst wheo]

o] kgt weh A m2E Mt AL St
SHth ol & AFtelrs ol Fle ARt
glo] AHAoR Vigdke st vzt &
A5 vhd Lee 5{22]¢] Atollde 281 Hula
e & 1024 FA7IEE 7HenR v2 w3
o] FEH Aoltt. 53] 7aHiATto] 22 A
4= five finger fulerum technique©] th
e EAS LR R IR Ll o s e s

CH10min; F=4.939, p{.01). °]= Aufderheide
S{11]9) Ao A= 387F 30:2 Hu|irE Al
A] five finger fulcrum technique¢] T2%= H
oA W& Hol| &3lrhs Auket YAkt five
finger fulcrum techniqueZ j 287+ =43¢
F4 9Z%7} Al 7}A] hand technique % 7}
A WORA] 1081 7 Q] B Semol 714
S S BT ] Absz)
T a7t 7P AA Yebdth Na 518, Yeo &
[9], Yi 5{10], Park[23], Yoo} Gwak[24]2] 7]
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£ =RoME Auadse] TE nzrt +34
wo] FRAQl 7kE Yato] o]FojR|A] ¢h=
o S LsklS ul, AARE AHlarlsol Al °§
5 o 7] 7iEErgel Hisl At
2 five finger fulcrum technique®©| 7F¢ 2&
29l Aok,

ofe] AollA] oA Zhsattel Azl o7}
H4E 7kEeuto] FHo| Aglehe AL HER|E]
Qe el aeset o weE wdio] deds
Z3I3it), Yi S{10]2 AEA TRedEE
AR F2AE WAS= AHT 137
Aog FRAE WA Al Hrp & Zolef 7}t
e Xﬂ%@. o QIthL skelem, Na 58]
3

A7k W A5 ARl Ade]

ol

ot

N
sfkan sk, ARt Vi B10]9] AFoHE

of wig el sle FRAS
Z glomzm ylkokl ZUiA|7MS
Hagon fAehA FUH N2t W A
=20 7i&omke G285l 3t WhHo g x| EA

1 9= standard techniqueo] ©dte] five

1_,

finger fulcrum technique WS- HMS I Q
7t gl

2 A= Ay} e o
0]Z20j%|R| 9= hand technique o W= 75
Qi 72w S lmsli] Sfsko] A% E9rhs
HollA] olelrt e AR Az 5 S0l
SR EE SIS iR 37 T

7} dasit,

Wﬁ
To

SRg

dewo|X= 37FA  hand
technique?tel] §-2J3k z}ol& YeRfA] gl ot
7FEHe Aldshs AR SA17] a2 et
o] Q& Aow Aekee Ut Zloju Ht
el Ao A= five finger fulcrum tech—
nique®] FulslA th2 2714 hand techni—
qued] HlsH U= As gld 4= qlsltt g4
kel Tesie fofulet ot #isk= o
Rl oRteut ARaazoheel EIsiA five
finger fulcrum technique©| standard tech—
niquesth AAZSESL WEo] ML A Sl
o 4 slglon] oinich 24e FuH v)mwo
A% five finger fulcrum technique®] stand—
ard technique®] vl3] @ I2& -7tt= AS
EARoE slol3t 2= 9Jalr}
uebd] £ Q17 ANE FHSAL 0l Tkt
Zlolo} gpufe) Hte, TEAS) AbEShE, P2
A0 £ g2k ZHOA five finger ful—
crum technique®] 7F4 #8291 techniquel
2 5 £ 9JoHuZ five finger fulcrum techni—
que WS 83 AHalE wsS 1
a7 Qo deEm okzy A YAl =

five finger fulerum technique HE -85k

Nulagee Awsle Bast o
2. M
AR, B AL vplE ol MG R

A 1 AT sfHell= AP QletR Foo=
oA} AlFS Eg Al AFFS thAFO® hand

techniqued] W& 7}5gure] A 9 1x219] 1)
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