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ABSTRACT

The Effects of Slide-Covered Contemporary
Charging Automated External Defibrillator

on Rapidity and Convenience of Defibrillation

Park, Si—-Eun
Advisor: Ryu, So-Yeon. M.D., Ph.D.
Department of Health Science

Graduate School of Chosun University

Objective: This study aimed to make a comparison between T-AED
and SC-AED based on rapidity and subjective convenience in health care

providers and general publics.

Methods: The subjects were randomly allocated to T-AED(n=77) and
SC-AED(:=79) group. Each group conducted defibrillation and then, the
rapidity of defibrillation was measured in peri—shock pause, pre-shock
pause, hesitation pause, and post-shock pause. Defibrillation and chest
compressions delay time according to the type of equipment were analyzed
by ttest. After the experiment, the subjects answered a questionnaire on
the subjective convenience of defibrillation that is measured in confidence,
convenience, and clear decision. Comparisons of subjective convenience

according to the type of equipment were analyzed by ¢ test.

Results: Compared to T-AED, SC-AED shortened peri—shock pause
(11.22s), pre-shock pause (11.04s), and hesitation pause (2.15s) significantly
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(p<0.001). However, post-shock pause was not significant.

In terms of subjective convenience, confidence (T-AED: 7.62+1.25VAS
vs. SC-AED: 7.80+098VAS, p=.358) was not significant, while
convenience (T-AED: 7.05£1.36 VAS vs. SC-AED: 8.95+0.89 VAS,
p<0.001) and clear decision (T-AED: 6.58+1.73VAS vs. SC-AED:
9.08£0.98 VAS, p=0.001) were significant.

Conclusions: Based on the results above, it is suggested that SC-AED
1s able to shorten peri—shock pause, pre-shock pause, and hesitation pause
in the rapidity. SC-AED is also able to help user’s convenience and clear
decision in the subjective convenience. Defibrillation by applying the
SC-AED technology is likely to be implemented and disseminated more
effectively for Public Access Defibrillation (PAD) in the pre-hospital
emergency field. Furthermore, it is able to contribute to the improvements

in survival rate of Cardiac arrest patients.

Key  Words:  Automated  external — defibrillator,  Defibrillation,

Public-access automated external defibrillator, Public access defibrillation
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Figure 1. Schematic design of experiment
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2 tH(Table 1).

Table 1. Usage situation of automatic external defibrillator

unit: 2(%)

Company Mediana® Philips® Laerdal® !
) etc
(equipment) (HEARTON T10) (AED Trainer?2) (AED Trainer?2)
85(100.0) 12(14.1) 22(24.8) 45(52.9) 6(7.0)

AED Trainer2= AL&A10] ola] dgo] AX L, AvE e Ad3 SAo] w40l
ool A, AAE BaelEoldn B 4> FAL AN Hok Fdo 9w
Ay SAus @7 2 EC Byol AWHIL o] A&A A4 Az

l

Eoo
ES w24 "t Ao AFEE T-AED(AED Trainer2) 410 A FE Zx <9+
7FEA] 18%9] Al Zko]l 4 8 = A tH(Figure 3).

T-AED(Laerdal® AED Trainer 2)

Figure 3. T-AED
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re-analysis
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Figure 4. SC-AED
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‘Sample BLS Course Agenda With Optional Lessons Included

12 Students, 2 BLS Instructors
Student-instructor ratio 6:1; student-manikin ratio 3:1
Total time: 4'2 hours

1 8:00-8:05 Lesson 1: Course Introduction
8:05-8:13 Lesson 1A: Life Is Why Activity (Optional)
8:13-8:48 Lesson 2: 1-Rescuer Adult BLS

Part |I: Adult Chain of Survival

Part Il: Scene Safety and Assessment
Part lll: Adult Compressions

Part IV: Pocket Mask

Part V: 1-Rescuer Adult BLS

| 8:48-9:15 Lesson 3: AED and Bag-Mask Device
" PartI: AED
Part Il: Bag-Mask Device
9:15-9:27 Lesson 4: 2-Rescuer Adult BLS
[ 9:27-9:40 Lesson 5: Team Dynamics

Part |: Team Dynamics

: Part Il: Successful Resuscitation Teams

| 9:40-9:55 Lesson 6: High-Performance Teams Activity

[ 9:55-10:15 Lesson 6A: Local Protocols Discussion (Optional)

[ 10:15-10:25 Break

10:25-10:40 Lesson 7: Child BLS

Part |: Pediatric Chain of Survival

Part Il: Child BLS

Part lll: 2-Rescuer Child CPR

10:40-10:55 Lesson 8: Infant BLS

Part |: Infant BLS

Part II: Infant Compressions

Part lll: Bag-Mask Device for Infants

Part IV: 2-Rescuer Infant BLS

Part V: AED for Infants and Children Less Than 8 Years of Age
10:55-11:03 Lesson 9: Special Considerations

Part I: Mouth-to-Mouth Breaths

Part ll: Rescue Breathing

Part lll: Breaths With an Advanced Airway

Part IV: Opioid-Associated Life-Threatening Emergency
11:03-11:05 Lesson 10: Adultand Child Choking

Part I: Relief of Chokingin a Responsive Adult or Child
Part Il: Relief of Chokingin an Unresponsive Adult or Child
11:05-11:09 Lesson 11: Infant Choking

Part I: Relief of Chokingin a Responsive Infant

Part II: Relief of Chokingin an Unresponsive Infant
11:09-11:14 Lesson 12: Conclusion

11:14-11:39 Lesson 13: Exam

11:39-11:59 Lesson 14: Adult CPRand AED Skills Test
12:00-12:20 Lesson 15: Infant CPR Skills Test

12:20-12:35 Lesson 16: Remediation

Part I: Skills Testing Remediation

Part Il: Exam Remediation

12:35~12:50 Lesson 16: SC-AED practice

Figure 5. Modified timetable of basic life support course for health care provider
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el AY A AFAALGHA] Q) @WK Al met 344719
ARAN2AE e FRIT. RFAR 4F AAET A=,
T-AED A3l

Ae A 71228 wS5HA(order 1~order 14)& 3~43] A%
A D Agro A= At 72 sy F5 $d F71
A9l W& A (order 15)S AlF3te] SC-AEDS] AFEHHS 168 F<t 33 253/
3} tH(Figure 6).

General Public BLS Course

12 Students, 2 BLS Instructors
Student-instructor ratio 10;1 student-manikin ratio 3:1 student-AED ratio 3:1

Order process method time
1 Coures Introduction debate 5
3 Site safety,r:::iss:ment, help Looking to follow 7
4 Phone CPR Looking to follow 15
5 chest compressions and ventilation Looking to follow 20
6 Full Practice peactice 20
7 Pediatric CPR Looking to follow 8
8 T-AED Looking to follow 15
9 CPR and T-AED Practice peactice 20
10 break time 10
11 Choking peactice 10
12 Chain of survival Looking 5
13 Skills Test Test 30
14 Summary and question debate 5
15 SB-AED practice peactice 15

Figure 6. Modified timetable of basic life support course for general public
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E. 3 A=
1. & A A& A A A H(Peri-shock pause)

% AME AAAZ-2 vl (Resusci Anne Simulator)Z} wid]7lo] A4 ® A=
(SIMpad) & Al&3sle] A5 on, A= e Az gks Skill Reporting
System= ©]-&3 2T E SHsATH T AAE AAAE AF AR B7F AF
oz Aol Al 71A19] Al wet Eed RS AAsteE BEo weh AF
oAz A7 7hEdrE 574 sdete ARTE B dde] Aol sy Ad
oAz Bol Al EEel ofs) vhAl Fa-shute]l AAIH = wjrhA o AIZbE
ol m] gt} (Figure 7).

2. A A5 A <A ZHPre-shock pause)

n=y
o
ne

AAE AANLE FRA FG o] F AAEF] ool A%E o
AAE DA ok 2o A

Reporting System< o] &3] 29 &2 #4189 HFigure 7).

LIAWE FEXAAY BEAMHS AAE AAAES 7o 2 T-AED %
SC-AED7} 7FA1aL QY= 219 4 2 SHAAZS 26t e 2992 7=

3} tH(Figure 7).

4., & FHE 48 A A ZH(Post-shock pause)
Fo FRq AR Aols ARI4 Bt £THES FE F A9
é

Aol Al 7kt AZNE Bl sk A gelxt A7F SA] 7F

H 1=
&t wj7bA 9 AVJ% ojmgtt, & FHobE AR 24 W2 & AAE
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Hesitation pause = Pause2

Post-shock pause = Pause3

Figure 7. Definition of measurement data
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A2 3

GRe] dud 54

T-AED Alg1E0=2 AR 89 Py

(<

jov], o BEAAE

A AL 251+3.6M ¢
e %74]64'31 i]’ ]“: u/\oir%(Table 2)

Qo+ a5 1+

Table 2. General characteristics of the subjects

& 2524354901, o
307 (39.0%), A¥k1L 479 (61.0%)0] A 3L, SC-AED A& 18
3194 (39.2.%),

ZA A=
o= wiAZE 159
A ukl 2 487 (60.8.%) ]

Unit: M%), M£SD

Variables T-AED SC-AED p-value
Age, years 252435 25.1+3.6 0.847"
Gender
Male 47(61.0) 56(70.9)
0.259”
Female 30(39.0) 23(29.1)
Total 77(100.0) 79(100.0)
Job type
Health care provider 30(39.0) 31(39.2)
0.259%
General public 47(61.0) 48(60.8)
Total 77(100.0) 79(100.0)

Y analyzed by Independent-Samples t-test
Y analyzed by Chi-Square test

_15_
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B. 7]F W& AAs # F5FIT QAT

71Ed vuAdyd F AME AAAS T-AED 24.21#1.71%, SC-AED
12.99+0.87%, AAE AAA S T-AED 21.78+1.44%, SC-AED 10.38+0.56%, =L
HE F2AAA S T-AED 357+1.68%, SC-AED 142+065%% & AAlS A4
AIZE AAE ADAZE 2IWE FEAAAL ol 374 BT SC-AED7}
T-AEDel| ®laf AAE AAArZbe] st & %th(p<0.001). L2yt +& FH-48t
QWA 7ol = T-AED 2.43+1.06%, SC-AED 261+0.95% 2 F 7159 f23 2}
o] 7} A tH(p=0.268)(Table 3).

Table 3. Defibrillation and chest compressions delay time according to the

type of equipment

Characteristics T-AED (#=77)  SC-AED (1=79) p-value
Peri-shock pause 24.21+1.71 12.99+0.87 <0.001
Pre-shock pause 21.78+1.44 10.38+0.56 <0.001
Hesitation pause 3.57+1.68 1.42+0.65 <0.001
Post-shock pause 2.43%1.06 2.61+£0.95 0.268

- 16 -
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C. JREAAY 750l B AAE 2 FRA AN

d

SgEAAE JlEd wek wad A F AAE AIALS T-AED
= X

23.33+1.37%, SC-AED 1258+0.76%, A4 A 7He T-AED 20.93+0.90%,
SC-AED 10.29+0.46%, &aWE FEAAAIFS T-AED 2.60+1.22%, SC-AED
1.291046% =2 F AAlE AAAIZ, AAlE AAALE, 23 E FEAAAZL o]
37HA E5F SC-AED+= T-AEDO| #Hl&| AAls AAAZe] FostA & Ut
(p<0.001). % FHAB ANAIFS Fosk Aol 7F A TH(p=0.655)(Figure 8).

A

Health care provider (n=61)

I 2»:0m s SC-AED (n<3))
Post-shock pause - 0.8 m— T-AED (130)

- 2404113

Hesitation pause -<0.001

- 2604122

Pre-shock pause +<0.001

I, < —

Peri-shock pause +<0.001

0 S 10 15 20 25 30

Time (second)

Figure 8. Defibrillation and chest compressions delay time according to

the type of equipment in health care provider

_17_
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D. ARl e 7]Fo W& AAls R FH&E AT

drkel ALS 7IFel wet nud A3 F AME AAAIFS T-AED
24.76£1.68%, SC-AED 13.25+0.83%, A& AAAIZF> T-AED 22.31+1.46%,
SC-AED 1043+0.61%, &£aWs FEAAAIE T-AED 4.19+1.65%, SC-AED
15007422 & AA= x]oil/\]ﬂ AAE AA , LIAHE FEAAAZ oA
37kA ®5F SC-AED+= T-AEDel Hls| AAlE AAAREe] folsiAl &gkt
(p<0.001). ‘“F& FHEEr ANAIZP = Fsk 2ol 7 A vH(p=0.084)(Figure 9).

>
L

General public (n=95)

B 2002 — m— SC-AED (n=48)
post-shock pause - 0.084 e T-AED (n=47)

- 2.441.01 ——

B 1s0:07
Hesitation pause <0.001
I i ]

Pre-shock pause J«0.0m

peri-shock pause J'<0.001
24.76£1.68

0 5 10 15 20 25 30

Time(second)

Figure 9. Defibrillation and chest compressions delay time according to

the type of equipment in general public
— 18 —
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71Zo] WE J2EAZS AW AME L Frotu
A A A

T-AED 715 AHERE R FARAE duelo R st Hluwg A on
TALALS] T AAE ATl oAl A dTh(e] mFEARAE 23.33+1.37 vs. YHFSL:
24.76£1.68, p<0.001). AAE AAAZ T3 o FFAAZE Fola A #ATHE =
FAFAF 20932090 vs. YuFSlr 22.31+1.46, p<0.001). &£IABE FESAAX I £
mFAATE  FrolatAl AUt EFAMAE 260+1.22  vs. AREQL 4.19+1.65
p<0.00D). eyt & FESHE AMAIEE o mFARR 240+1.13%, oUW
244+1.01% 2 §93 Aol gl THp=0.851)(Table 4).

SC-AED 7]& AMEAE o] FAbAbel dwiglo g FiE3ste] Hlagh A o
TAAO F AlAE AAARTO] FolshAl A kth( ol mEARAR 12.5840.76 vs. A ¥
13.25+0.83, p<0.001). zelvt AAE AAAZFS 5 FAAF 10.2940.46%, 4
10.43+0.61%= F At 7+ Fo s 2bol7k UATHp=0.258). &£AHE FHFA AL
E3 O FALA} 1.29+046%, AWkl 150:0.74% 2 F At 1+ o3k xpolrt ¢
AHp=0.165). & FHAu AMAITEE T FAAF 229+ 74%, AukQl 281+1.02%=
o ZFA AT} ol Ek Al & tH(p=0.016)(Table 4).

>4

Table 4. Defibrillation and chest compressions delay time according to the

type of occupations in T-AED or SC-AED

o Health care General
Characteristics ) ) p-value
provider(7=30) public(:=47)

Peri-Shock Pause 23.33+£1.37 24.76+1.68 <0.001
Pre-Shock Pause 20.93+£0.90 22.31+£1.46 <0.001

T-AED
Hesitation Pause 2.60+1.22 4.19+1.65 <0.001
Post-Shock Pause 2.40+1.13 2.44+1.01 0.851
Peri-Shock Pause 12.58+0.76 13.25+0.83 <0.001
Pre-Shock Pause 10.29+0.46 10.43+0.61 0.258

SC-AED
Hesitation Pause 1.29+0.46 1.50+0.74 0.165
Post-Shock Pause 2.29%0.74 2.81£1.02 0.016

— 19 —
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71 T84 Hod vwAdd 2524072 T-AED 7.62£1.25 VAS, SC-AED
7.80£0.98 VAS® 2%k Aol 7k 121 aL(p=0.333), A& 42 T-AED 7.05+1.36
VAS, SC-AED 895+0.89 VAS=Z F9& Aol7F AN 2™ (p<0.001), SJAHEH =&
3 T-AED 658t1.73VAS, SC-AED 9.08+098 VAS® 23k Aoz} At
(p=0.001)(Table 5).

Table 5. Comparisons of subjective convenience according to the type of equipment

Subjective convenience

Characteristics p-value
T-AED(=77) SC-AED(=79)
Confidence 7.62+1.25 7.80+0.98 0.333
Convenience 7.05£1.36 8.95+0.89 <0.001
Clear decision 6.58+1.73 9.08+0.98 0.001
- 90 -
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]

G ATLdE F84 HYA

l-'.l

1 BFAAS FuH BY

o,

olgF Aol FH  HgA F F2FRARRES T-AED  7.96+1.35 VAS,
SC-AED 825+1.09 VASZ  f9sA  &Uth(p=0.358). &y} AL§HQHL
T-AED 8.00+0.94 VAS, SC-AED 8.83+0.86 VASZ {2 #th(p=0.001). 2JAH2H =&
T3 T-AED 8104092 VAS, SC-AED 9.19+0.65 VASZ {23t 2oz} 9t}
(p<0.001)(Table 6).

Table 6. Comparisons of subjective convenience according to the type of

equipment in health care provider

Subjective convenience

Characteristics p-value
T-AED(=30) SC-AED=31)
Confidence 7.96+1.35 8.25+1.09 0.358
Convenience 8.00+£0.94 8.83£0.86 0.001
Clear decision 8.10+0.92 9.19+0.65 <0.001
- 21 -
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2. 4ukle] FHH HYAH

rJ

dnkelel As g TA7| e F "o T =2AAIHAE T-AED 7.40+1.13
VAS, SC-AED 7.50+0.77 VAS & Trq 3h4 @FokiL(p=0.631), AH&HA L T-AED
6.44+1.23 VAS, SC-AED 9.02+0.91 VAS® #9]& zte]7F 121 (p<0.001), <A}
A% =& %F T-AED 561£1.40 VAS, SC-AED 9.00+1.14 VAS®E #<]& o]z}
AR THp<0.001)(Table 7).

Table 7. Comparisons of subjective convenience according to the type of

equipment in general public

Subjective convenience

Characteristics p-value
T-AED(1=47) SC-AED(1=48)
Confidence 7.40+1.13 7.50+0.77 0.631
Convenience 6.44+1.23 9.02+0.91 <0.001
Clear decision 5.61+1.40 9.00+1.14 <0.001
— 90—
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| PADl AE¥ = A dsd7] E=3F vl 3w
e F e 7beAE ol e A4 AgEn
Cho %5123]¢] A= AAZH(Amb Cardiac Care Trainer System, Ambu,
Copenhagen, Denmark)s okl A2 % Lifepak CRplus (Medtronic,
Mineapolis, MN), Heartstart FRX (Philips, Andover, MA), iPAD (CU medical,
Wonju, Korea), G3pro (Cardiac science, Bothell, WA), Cardiolife (Nihon Kohden,
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AEje A Zhzre]l AEAEFT AT AMEAAAZL vludaE KB Lifepak

CRplus: 285£2.1%, Heartstart FRX: 26.0£5.7%, 1PAD: 225+35%, AED G3pro:
29.5+0.7%, Cardiolife: 24.0+5.7% %31, %144 A5 (Coarse ventricular fibrillation)
g5o 23 g AA AsAFFA7I S Btel 26.0£4.7%(0km/h) 3

ol el AT A¥E E AT Ayt wus] BWl, E AFolA JEFARAS]
T AAls AAAZS T-AED 23.33+1.37%, dwkQl T-AED 24.76+1.68% <1t
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E HU(FAe A7 A5 98 AFHEHA AxIAE Hlsh A9 AF
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Q= O »
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