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Abstract

The Effects of the Use of Inclined Stool on the Quality of

Chest Compression During Cardiopulmonary Resuscitation

Yun, Seong-Woo
Advisor : Ryu, So-Yeon M.D, Ph.D
Department of Health Science,

Graduated School of Chosun university

Objective: The chest compression (CC) is the most important factor in
cardiopulmonary resuscitation (CPR) practice. A stool was an ordinary device to
improve the quality of CC during in-hospital CPR. We investigated whether the
inclined stool improved the quality of CC.

Method: Study design of this study was a randomized crossover study of
simulation using a manikin. Two different method of CC were performed and
compared: CC using a flat stool or CC using an inclined (209 stool. Each session
of CC was performed for 2 min using a metronome at a rate of 110/min. The
primary outcome was the depth of CC. The CC rate, adequate CC rate,
compression to recoil ratio, incomplete recoil rate, angle between the arm of the
rescuer and the bed were also measured. The fatigability and confidence of the

subjects were measured by visual analogue scale.

Result : A total 22 subjects were enrolled. The angles between the arm of the

rescuer and the bed were 81.0£4.8° in flat stool group and 84.0£5.2° in inclined



stool group(p=0.014). The mean depth of CC was 50.5+6.5 mm in flat stool
group and 52.5£6.1 mm in inclined stool group (p=0.014). The adequate CC rate
was significantly high in inclined stool group (55.8£36.3% vs. 67.6+34.9%,
p=0.016). The compression to recoil ratio and the rate of incomplete recoil were
not statistically between two groups. The subjects felt more tired during using
the flat stool (7.8+0.9) than the inclined stool (4.7+1.6) (p<0.001). The confidence
of performing CC was also higher in inclined stool group than in flat stool

group(4.9£1.6 vs. 8.1+1.4, p<0.001).

Conclusion : The CC using inclined stool improved the depth of CC and
adequate CC rate without increasing the fatigability. The further clinical trial is

needed to confirm the effectiveness of inclined stool in CC quality.

key word: Cardiopulmonary resuscitation, Chest compression, Inclined stool, Flat

stool, Quality
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AAA = Aol BAglel A7 ubEo] A Hol TAst= b AH
g AAA F oobFd xx gle]l 5&c] A}HW ofl=413%14H(Adenosine
Triphosphate, ATP)o] J 23] 12 %1, o|2 st 3P st =29 H|719 3
Ege] BRI 29k AR, 2011). oW AFAZREH IS LMAIT7]
8] X &F{(Cerebral Blood Flow, CBF)¢} #73&™ #7F(Coronary Perfusion
Pressure, CPP)& A& [FAANIIE <715 AH L&A= (Cardiopulmonary
Resuscitation, CPR)¢]2} gt} ol= AAA @At A £3FAE 9t I3 94
olw, W& 2| A& (Defibrillation) ¥} 7 AAA S50 HEE B &S vl
A 4 tH(Gallagher 5, 1995; Eftestd &, 2004).

olol 2010\ ©]=7473}3](American Heart Association, ©]3IAHA)IM & A4
e XS 7]E A-B-C(Airway-Breathing—Circulation)01] A C-A-BE WHASHPL
o, nEde) ANa4Ee A5 e

18, 7hEsd Al & dxstAt 53] rhEds A4 2T
1003] o]/Fe] &xet HA 5 cm o] zolE Histe, AT 2005 AHHLAE
A migte] ZhEgute] e TS HS FERIIATHAHA, 2010). 7HEtEt
= ARA EACA 7 dubFola ARl WReR &S FAT & e
dH8soeld, dAade ¢ 7P T3 2910 E(Kern, 2000), A& 7t
ekt - zol2 Gubsiopwt AR HE FEI FE ALt YESS
£% 4 9Ith(Nishiyama %, 2010). =3 7}&4e S@ Agto] Zojxd @45
BE SATHAHA, 2005). o]#= AAA &3



(Perkins 5, 2006; W& A3 A4, 2011) 2 Eol(H2453 24}, 2008; WhA,
2012), x4 F(HEAH T, 1997, HEdE 5, 2008, A4 T, 2010), Z=EHE
v, 2012; SR A 9eE, 2012; WA B, 2018), ZHEEE AN (U
S 5, 2011 ©l71% 5, 2012; freqtel HaEl A, 2012), 7E2Ae] 3] 2% (Hightower
5, 1995; Abella %, 2005; ©]F4] &, 2010)o W= F&FS v = Qo) =T
o] =o](Lewinsohn &, 2012), Wl Eg]2~9] & (Perkins &, 2006; Oh 5, 2013),
Hz JH(FIAS 5, 2006, FA L F, 2007, i T, 2009), WEHE=of ALg
(Andersen &, 2007, Noorderqraaf -5, 2009), o] AR (H253 2A, 2008;
Lee 5, 2012)7 2 &3 @A4AE5% awlE ook 3t}

—~

MY AT F 0P BAE AFE oF F FER FAHY BEUWS 0|43
o e AW A3t et YRR QoldA EH ARE Y
oM(ATFA, 2012), FEAY o] A W Rolg A o] ALY
A Be AUEE RASATHALGY 227, 2008, £F TEA INE H7
shal7] sl wWe ASFOEH VRS ALGEA G Aol v Py SE,
dol, 4AF A& WE Fol o Ve ARE HejFo] wae] Abge] FA

]

335 thLee &, 2012).
AHA 7}ol=2klo X AAse AXH, F2A19
=7 HaL oj7fel Eo] H8s] fAte F= WA

|

2z 2) 3loF SFTHAHA, 2000, KACPR, 2011). &#S o]
€3 Zhashtel Aol dig Ay Aol BES AHSHS W FEAe] 23 g4
o FZo| o]F& ZAx7} TS AEEA FRE Wr Azte] IR, UE

of 7kEstute] Aol e AS Hisiti(Lee 5, 2012). 1 o] AFAe]
M 2SS AHEPe W 93 FH9 AATE o] FolA A= FUT ol & 4
T= BT BAE o] &3t FRAY Fo] ofE ARE FHU NPEE 24
FozH, AdrdE Al 7tEgEte] Ao ne TS otz stk ol&
A8l A7Ae Ad=x2dE A (Control Angle Stool, ©]3F C-A Stool)S 7f&ste], A
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SRR

W (Randomized crossover design)oll 2t 4
ArgolstAaTael oY 3] SQ(IRB CNUH-2013-140)
A7+ Figure 13 2t}

o

Lo

e AR W S

5)
=

KR
=

Enrollment of the study subjects

Random Allocation

A 4

)

Group A (n=11)
2-min chest compressions
using the flat stool

Group B (n=11)
2-min chest compressions
using the inclined stool

3-hour resting period

3-hour resting period

Group B (n=11)
2-min chest compressions
using the flat stool

Group A (n=11)
2-min chest compressions
using the inclined stool

Analysis

Figure 1. Research design
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(@) The front (b) The backside

Figure 3. Photo of C-A Stool
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m. |3+423

A t37e dnty 54

2299 AFUFA = 17(77.3%)8 ] FAL, 5(22.7%)%F 0] AT AFE

T 172655 cm, B AFL 66.4+9.2 kgl 2 tH(Table 1).

o

2394244, AL ¥

Table 1. General characteristics of the subjects

N(%), Mean = SD.

Characteristics
Gender
Male 17 (77.3)
Female 5 (22.7)
Age, years 23.9+2.4
Height, cm 172.6£5.5
Weight, kg 66.4+9.2

T FR WE SHEG 4 A HAR BY F=

SA% A3, ZAR s AR
o FAASE Fo5H & Z=7} ZitH(Inclined

stool: 84.0£5.2° vs. Flat stool: 81.0+4.8°, p=0.014)(Table 2).

Table 2. Angle of floor to arm according to type of stool

Characteristics Flat stool Inclined stool p-value

Angle of floor to arm(°) 81.0+4.8 84.0+5.2 0.014

_‘]0_



C. @ FFol e slesute A

2o £ Rl W lectue AN F oledule) A 34, vng Ant
Table 33 2t} ute] Hd Srv O3 TR wet Fod 2ol& HolA| &%
o, besh dole] A% A mel BRP wand felsl A
(Inclined stool: 52.5+6.1 mm vs. Flat stool: 50.5+6.5 mm, p=0.014). A3 7}&%

e oH S e AARR Egto] HRE EHRY {FodtA EA YEHR AL (Inclined

Table 3. Comparisons of quality indicators of according to type of stool

Characteristics Flat stool Inclined stool p-value
Chest compression rate, n/min 109+2.8 108.8+1.7 0.304
Mean depth, mm 50.5+6.5 52.5+6.1 0.014
Adequate compression, % 55.8+36.3 67.6+34.9 0.016
Compression/recoil ratio 0.89+0.19 0.87+0.15 0.454
Incomplete recoil, % 15.1+27.6 13.5+27.7 0.723
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Compression depth (mm)
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—a— Flat
—mm— lnclined

Time (s)

T T
[20 120

Figure 5. The changes of the depth of chest compression according to type of stool

RMANOVA Huynh-Feldt
Time*method interaction; p=0.058
Time; p=0.001

Group; p=0.037
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Table 4. The changes of indicators for objective fatigue according to type of stool

Characteristics Flat stool Inclined stool p-value
Before After Before After

HR', min 81.0+16 123.0+16 81.3+13 122.0+18

Difference 42.0+19.2 41.3+15.5 0.709
SPO;, % 98.0+1.2 98.0+0.9 98.0+1.0 97.9+1.0

Difference 0.0+1.1 0.1+1.2 0.747
ETCO;, mmHg 38.6+2.7 41.9+3.5 38.4+3.0 429+4.1

Difference 3.3+3.2 4.5+3.5 0.147

" HR: Heart Rate

' SPO;: Saturation Percutaneous Oxygen
*ETCOg: End-tidal Carbon Dioxide
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7t 8 Al 34 g2eE SA% 29 FAARR Eyko] |t g
Hlal] o) 3kAl wekal(Inclined stool: 4.7+1.6% vs Flat stool: 7.8+0.9%, p<0.001), A}
7ol A AAR 3ol #Rd IdET {Fo8hAl Edth(Inclined  stool:

8.1+1.45 vs. Flat stool5: 4.9+1.5%, p<0.001)(Table 5).

Table 5. Comparisons of the scores of fatigue and confidence according to type
of stool

Characteristics Flat stool Inclined stool  p-value
Visual analogue score of fatigue 7.8+0.9 4.7+1.6 <0.001
Visual analogue score of confidence 49+1.5 8.1t1.4 <0.001
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