SH27 BE Y B5t =27

Journal of The Korea Society of Computer and Information
Vol. 29 No. 3, pp. 173-180, March 2024
https://doi.org/10.9708/jksci.2024.29.03.173

Effectiveness of chest compression by bystander on the

home bed mattress

Hee-Jeong Ahn*, Uk-Jin Choi**, Gyu-Sik Shim#**

*Professor, Dept. of Paramedicine, Yeonsung University, Anyang, Korea
*+Professor, Dept. of Paramedicine, Seojeong University, Yang-ju, Korea
+++Professor, Dept. of Paramedicine, Korea Nazarene University, Cheonan, Korea

[Abstract]

The purpose of this study was to determine the accuracy of chest compression according to the
patient body weight and the rescuer's weight when performing chest compression on a cardiac arrest
patient that occurred on a home bed. From January 07 to January 19, 2023, 36 paramedic students
from N and S universities who completed the KBLS provider curriculum of the Korea Cardiopulmonary
Resuscitation Association were measured at the subject's knee position, the depth of the mattress being
pressed by the weight of the manikin, and the depth of the mattress being pressed by the weight of
the manikin were measured during continuous chest compression for 2 minutes. As a result of the
study, if a child's cardiac arrest is found at home, the patient is moved to the floor to proceed with
chest compression, and the first witness to find an adult cardiac arrest is recommended to proceed on

the bed rather than force the patient under the bed to proceed with chest compression.

» Key words: home mattress, chest compression, bystander, pre-hospital, OHCA
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I. Introduction

20223 gt sfjof] LAYt 5/ 7Rl 17,6687 & AYE
< 270170 7.8%2] EES Holon of & &Rkl
of ofsl Yozl AledE 9= 1.08330] gt
[1]. 119 gti7t @Rl EABH= AR vt 97o=
B 2], AR osf Amladeo] AJSEE Y
= 4% At AEEo] A gotx)7] mheof[3]
O7h AR m7ER] SAR ] oot duladde AlRYE
o =S o7] fol ti=R ws, Foteg Ay
= Al 9 Thefel ol uhE o] Qlot. Am| s
FHES =ol7] flsliale 2020 Admlades A1RolA ¢
st 7Isde ARl oRf%e 1/2), 56 cme]
70|, 100~120%)/29] &&=, 19]9] AUt Al Al of¢,
I&uet SEARE 2]40K(10% olt)E »a¥shof eIt

FHH /IR $HRT9] 64.5%7T 7Pl A=
(1], 20154 o=y Yol APoM = el HollM
WA ERPE BAENS 4 1Ede Tieute A
of Dt vigez EAtE A4 dHadess AlEE A
2 HasicH4]. 2= 20209 2= AN = EAE
%7171 %42 A Adh ¢l AmladeS dusiYs
g, ol FAtE viEeR 717 feliM e T S
AZto] Aol 53] A E25ARF SAY 9 AdolA
o] 35 SO YRPA 24F 2 LA THed0] A1SA
o=z APl ] feez F7gdnt

A ¥ tiE2A0A9 ThERe tER A 0
2 Qlsh Hlagdd 7tadtol ofFod & Q7] w2
oz7|#oMe Ao thE 20t $A} Ato]of TR 7t
U ZES At 7tadhS aodstal QloHs). 7t
A& e Ae LS Ao 22 AlgS S48tk &
A, 2 Ang o] TR 2 HJE 0] Qlof FAY
Aeoll o2t tiE A =1 Fert @22 4 AL oiE
2| 29] o] @ordaE o] A=} A FAF
St dx=rt 38E & 7] hieol 7hedEe] as/doll o
e U 4 QS oot tiE A oA Zhaddt

FATE o271 Ui olFolal g

ki

N

2eg A7 =BCi(5-g)

mebd & @TE 7198 A SlolN s A 8
Aol HE SEAVE Aalee AT HS R
Azt 2ie] Aol gt tERL Bl e 7Hs
Qi e Aol Holslol 714G vjEA SN
K a24E BUst g

II. Study method

1. Study design
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2. Study participants
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3. Data collecting
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4. Study tool and Definition of terms

4.1 Home mattress

I E2]A= AARQ] Super single 2}ElA TjEZAZA]
44L& 7k2 1100 mm, A2 2000 mm, =0] 260 mmo]
0] 2me 9lo] v mejEo] A} o] 9l WYk Fefo]
o} lER)AL ciae Tl 96 22fel o] &
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4.2 Patient body weight (PBW)

3Hxto] Al%5-S 191517 sl AFRSH Uh|7)-& Laerdal
Resusci® Anne CPR-D/skill reporters o]851gict.
UMV‘J S "olA AT A= 7.0 kgo|lom, o]

Aol oF 30 kgl Atate] A %

37 PRt @ 4

glooe njfzg Jiue Heloe stk
Aol 7585 kel g 1082 59 £1 59 5
olx R A B3t 2 W 30 kg2 Uehgeh

A%&o] oF 80 kgl Aol &xle] HES

EolA 590] 7 keo] DS 5o =
22 71&9Qeo] vhel EA] 9= 29

15

sxt] Ao T vjEalrol 5

3 2s1] ol of
=1 23 kgo] 74

o LAk

32 23517 9

olEal S 588 chi7g 5 1 hEalA &)
45 RN 524 gl S mm2 S0l
o} OlER)As} gl TTeh ulehg Oojat ERsH

A%l oF 30 kel EAL0] BfER]A

=492 10 mm, K]F

o] oF 80 kgQl $HAL] UJER|A EUL 40 mmE 54

dct.

4.3 Rescuer’s weight (RW)

LaAte] Ao w2t tfEelA S HEo] Afol} u
it 2ER1) AlF0] 2o AFE] shatel AER
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Table 1. General characteristics

N kS AIE HSHES o vjsel A A ]
A 3ol WR AR mmel Ssick 5
A AT 25419 Aol 50+59 ke ) 40 mm7} 3]
on, 60~74 kg T 50 mm, 75~106 kg T} 60 mmoO]

et

4.4 Accuracy of chest compression

7tEEr Ages 2020 UlSAARE] TtoleRRlE
gtdst  Laerdal Resusci® Anne CPR-D/  skill
reporterg ©]8sto] 71EAEN 710](50-60 mm), &k
(100-1208]/%), = 917 B, e} Zlo] 1% ol
2238 ol¢t Az g ZA51

5. Data analysis

73t Xt=+ IBM SPSS statistics 252 #4153
OAJATe] UubslQl B4 71&Qako] 7o, &x okl 7]
o] L& oFsl onl x| E2F At oyl TEFWHK}
S AFESIlT didAte] B4 dE2 ¢ls Aol T
Uol, BMiE SHIEE t-test2 ulwsioict. B4 Azl
ol thER|As} B MEo] B2 Jhagule] 4w, 7)
of, Quf Zlo] 1% ok Qut 91%] B, Hatwel 1x
AL Aol ofsh thER|AT B3 Ao B ke
4, 700] ghur o] R ot vt 9IR] 2R, Hate
= ANOVAZ EBAMst1l, AFS AAL2 Scheffez ot3
. 2ER AEa A A50] T TLagre) A5, 2

o % 200] 4 o U A1 E B Aol

2AHE t-test H|W3IYCH EAAORZ Q0|5 ~F o
p<.05 ojt}.

_4

l‘l

(N=36, MeanxSD or N(%))

variables Mean+SD N(%) t p
male 21.67+0.97 18(50.0)
age .183 856
female 21.61+0.85 18(50.0)
male 23.83+4.45
BMI 1.628 113
female 21.89+2.42
< 165 16(44.4)
height(cm) 165~174 168.50+7.17 9(25.0)
>175 11(30.6)
_ 50~59 (40mm)* 16(44.4)
W(ek'g;‘t 60~74 (50mm)* 65.42+14.48 13(36.1)
75~106 (60mm)=* 7(19.5)

BMI : Body mass index

*Mattress pressed according to the rescuer's weight
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III. Study result

1. Characteristics of study participants
cpdRte] QybEel S4e Table 13} 2t} ¥ A7)
iRt e ofgol 717t 18902, WE AP
21.64+0.900]9) 00, BMI= H 22.86+3.672 H=gu}
BMIof|A] ZdHof] thigh Afo]E Holx] okolct. tidAte] 7]
= M4 168 cmzZ, 165 cm 0OJ]Fto] 44.4%(16%),
165~174 cm?t 25.0%(9%F), 175 cmolAto] 30.6%(11H)
olgick. thAle] AFe W 65 keololw, chlel A
o w2t oER|Ad 22 FS W EAI} =1
= Arx 50~59 kg T 40 mm= 44.4%(16%), 60~74
kg T 50 mm2 36.1%(13%), 75~106 kg T 60 mm

2 19.5%(7%)0] it

O

2. Accuracy of chest compression by
patient's body weight

SiRto] ofsf ohER|AT} S Ao whE shatete)
et = Table 29} 7ttt

T3t v (a)ollA] 227t o8t 7iEEe] £
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2 9ol == °F 80 kg®] EAHc)olA 483 e
£ ot oF 1019]/;20.2 [t Rlo]7t QIRleH, a,

Table 2. Accuracy of chest compression by the patient's body weight

¢ b 202 ekt 1Yol 2ok a7t B 58
mm, b7} H 54 mm, c7} G 57 mm=Z 323t Alo]
7 91glon], acrt burt 2ot e Roe Uepirt

ohat 7lo] % okt g7} 03], bt W oF 323], ¢t
B oF 43] 2 Q0J3t x}o]7} 919l o, a,c7} byt Uf3]
e Al Zlol7h A Zloz uErT:

el x| BFe a7} 03], bt H oF 563, 7} HH
oF 13]2 §9Jst xfo|7} 9J9l o, a,c”} bX Tt ufg] ¢ut
Al 9Jx|7} AR Zlog UERJth RE BAZ 1gs)
Mete = a7} 99%, b7} 54%, c7F %6%E 995t Ko7}

Qlalom, a,c7} bEC} Ujg] et A] Aeter) =2 7o
2 Yepdct

3. Accuracy of chest compression by rescuer’s
weight

LARAL AE w2 7pagute] Aele = Table 31t 72+
tf. 2EAL] FF50] <60 kgl T 227 2aygh 7Hau)
of 5t W of 1028]/%, <75 kg2 of 7H5Qurel 4
B oF 1018)/%, 275 ke T 7Hsue] ek
# o} 1012]/2.02 {oJ3t zfol7} QL) 7h5Ete]
ol L&A AlBo] <60 kg ©f Bt 56 mm, <75
kg 0 P+t 56 mm, =75 kg ©f P+ 57 mm=z 7]
3t x}o]7} 9jgitt. Qrut 7lo] & oksko “1xx}o] R

T Tow ﬂ%
o] <60 kg W Fat °F 159], <75 kg wf Pt °F 10

L I
L

l:l! ok H1

(N=36 at each group)

variable PBW(kg) M£SD F o Scheffe
0(a) 107.08+4.20
CC rate(bpm) 30(b) 96.89+6.13 31.686 .000 b<c<a
80(c) 101.89+5.78
0O(a) 58.22+2.18
CC depth(mm) 30(b) 54.39+4.45 16.306 .000 b<a,c
80(c) 57.67+3.49
0(a) 0
poor CC depth(N) 30(b) 32.61+£53.54 11.518 .000 a,c<b
80(c) 4.67£7.10
0(a) 0
Poor CC position(N) 30(b) 56.67+60.16 31.271 .000 a,c<b
80(c) 1.14+2.30
0(a) 99.28
accuracy(%) 30(b) 54.22 53.070 .000 b<a,c
80(c) 96.75

PBW : patient's body weight, a : on a floor, b :
c ' a 80 kg patient lying on a mattress. M£SD :
CC : chest compression. bpm : beat per minute.

a 30 kg patient lying on a mattress,
meanzxstandard deviation.
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3], =75 kgl mf B oF 98] Qo|st x}o|7} Gict.
dut YR B L&A AlFo] <60 ke ] Bt oF
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2282 $o|3t Ao} QIolck. RE WAS weldt Hete
L 1Z2Ak] &lEo0] <60 kg w) 82%, <75 kgl Wl 85%,

=75 kg2 o] 83%2 50l &fo]7} ¢igict.

4. Accuracy of chest compression by the
rescuer’s weight and patient's body weight

OjER]A oA LA} BAte) Ao T 7RaY
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9], &At9] Aol 80 kg 3¢ B+t °f 82]= [OJqt R
o7} A1 (p<.05), BRER]A0} &30l 50 mmY T

-~

25t Jetrofx= tjEQ| AL FHo
mm% ), 60 mm% Tjo] & 79
30 kg@t 80 kg 4L foJst xtol7t 91915}(1%.05.

% Al 9 e 2o 211%01 30 ke 29 B o
263], §te] AFo] 80 ke A Wt oF 43]2 Qojdt
Rlol7} 9191ek(p<.05). ?; oA v RE waE 2
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IV. Discussion
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g o 80 kgol BRI AU TSl Set
# o 1018]/202 QoI3t Alo]7t Agict. 2021 o
22933) sol=efele] skl mERe] 7aY
b 7 aQEto] £ 5= 100~1208] /202, 30 kg &
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Table 3. Accuracy of chest compression by rescuer’s weight

variable RW(kg) N MzSD F p
<60 48 102.15+£7.42

C(ipﬁge <75 39 101.67+6.35 119 888
=75 21 101.95+6.82
<60 48 56.69+4.15

Cc(nfri‘;th <75 39 56.67+3.04 055 947
=75 21 57.10£2.66
<60 48 15.50+43.05

poor CC depth(N) <75 39 10.28+24.18 .351 .705
=75 21 9.38+26.76
<60 48 19.25+39.98

Poor CC position(N) <75 39 17.79+47.46 064 938
=75 21 22.05+£45.51
<60 48 82.13+30.19

accuracy(%) <75 39 85.13+27.28 112 .894
>75 21 83.19+32.00

RW : rescuer’s weight, M£SD : meanzstandard deviation
CC : chest compression, bpm : beat per minute.
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= 02], tjE|A o] =& °F 30 kg?] AofA| 4383t
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7tEdet 7‘°l% 3 5} lt SloLt ol UHEZAS) &
sautz 19]9] 7H&He] Zlojeh SEet
OKV\P]HL TARALY] o] 7hE9Ere] Zlols
%Klﬁ}ﬂ £% Asto] IF= U4l Aoz mHHn
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Sofute] Bo] Woirl At SAfsIct 2HE ojE?)
A% gixje] BAPE 7180 net Al TidteAln
2[9], 80 kgQ] $HK}Q] 7 Qo= 7}4QkEre] 7107} THY
g Bl sl 24z 37 AJo]} gl Ao2 e
o} mRp TPolA 4ok AARIE wRE A9 #RE
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At 2ol f-sir’ﬂOlE}ﬂ & 4 girk
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g Tt Aetzo] Ajol: gloich
A&} 798RS Zlol= A& Al E |
oMuo ) 7K A Fase] $2 oltvigds
T} =2 72 71&5Qguto] g8A40] Zrsi= AMsi L
Z{12]=2 029 & UH & AoM = thE A HOﬂH
FARDL 6P S HY 1) Facte Azl 2
o2 350l BE AN Fax 20| WA 5

zolur} o2 etz &89l 7k Aok
HojA L2 Alsol gt Afo]7t AYSHA] o2 AL
2 AAF.

REIRN. |SOENEOL PR TR U I T
2x710] AET} SAte] ABo] whe xfolrt Uertct

7HE S 2ERe) A0] 60 ke 0]2HY T 3
Aol Aol 30 kg H%- Fat of 9591/, At Al
o] 80 ke A9 W °F 1018)/808 FAHo2 gl
et Afol7t Qllar, F&RALS] Alsol 75 kg 0]HY wiet 75
ke oY The B2 ol Atol7} gtk 2afit
Rt} Alsol 30 kg W= 2F 2020 Au s AR
oM AAJstE 100~1202] /720] £=of ]X]A] 4dtt.
2L Mol B glo] EA oA R 7h
20 Fhagel 571 AXaPl AstEnts g 2 4
olct.
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Table 4. Accuracy of chest compression by the rescuer’s weight and patient's body weight

PBW(kg)
variable o N(%) t p
(kg) 30 80
<60 16 95.94+6.20 101.44£5.09 -2.743 010%
C(ipr;t)e <75 13 97.7745.54 101.54+6.78 -1.552 134
>75 7 97.43+7.57 103.57+5.83 0.300 115
<60 16 53.69+5.58 57.50+2.45 -2.502 021=
CC depth
) <75 13 54.46+3.62 58.08+1.50 -3.328 004%
>75 7 55.86+2.73 57.29+1.60 -1.192 261
<60 16 42.63+67.86 3.88+4.06 2.280 038+
poor CC <75 13 26.00+36.96 4.85+8.43 2.012 065%
depth(N)
>75 7 22.00+44..49 6.14+10.30 0.919 376
<60 16 55.94+53.33 1.8142.88 4.054 001*
Poor CC <75 13 52.85+71.66 0.54+1.45 2.631 022+
position(N)
>75 7 65.43160.06 071+1.89 2.849 029+
<60 16 50.44+35.23 96.63+2.0 -5.236 .000*
accuracy(%) <75 13 59.15+35.34 96.92+2.63 -3.843 002+
>75 7 53.71+4327 96.71+3.95 -2.618 039*

*p<.05
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7HeEY] Zlole AEA] Alsat &Ate] Algof o
2t EARlog golst xtol7t Qi UERFoL}, 2020
M| ARgs R|AoA] AJAISE= 50~60 mm B3 Wof] &
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30 kg 4% 2] A0l 60 kg 0]TFY wef LEA}
o] Alsol 75 kg 0]TFY off 4} Zlo] YR ofte] et
Sl47} oF 428]0]A 2692 A8t 7p7to] FZolERlal, &
A1) Algol 80 ke 49 FEAY] AlFol 60 kg O]9t
e} 75 kg O]grd ohat 7lo] 5L oFsl W 5147}
of 43]0] Zto|7t QIIH 7oz Wop &XtY] AlFo] 715
Clefe A&2A] Algo] FALH 7IEYUE ZolE 74
& & Qe Zlor HoHo ol2fet Auke A Als
o AEAR] M50l UHERAC] Frof FFe uRltke
7 oujstog At LARAN] AlFo] BE VHHE 4

O 7}&Qho] Mol & =o]7] 5iAL A X E o
et vl o g A VieURtE a8 Js dARth

A AR 2F BE RS el @Z}EOM% an
ZA19] ®%0] 60 kg 0Igt, 75 kg O]9t
o] BE AFoAM &Rl Also] 30 kgS’Jr 80 kg 4%
2Tk Afol7h AATHp<.05). 7HEAHEr A9 Hek= A
HKI Q}K}J ;\on o LJ—7< 7}/\01-1%4] o&ﬂ& %7}
A71e 8910] & 4 QIH{13]. mjEZ]A0fA2] 7h&etat
< WEA9] 73301] whet &R whso] AR 4 Qi

S

IR} ¥h=o JpAohk o2 WIA7|= £Q Q9lo]
B4 slon tjEelh) Bug £ 4 e Ul Al

T TEAR] A2 EYA YoM TtedE R
2gshs 58 51010] o 2 AolA &R A5l
AEol FAzr= 7tede ARl
= TR A 124 Aol 74
RIS E&Eﬁi vig o2 §7]LLf 7hEeter STA|
= Al % ﬂli*““’ Alegsto] Zha et
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