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Objectives: The aim of this study was to explore whether emergency bell could
shorten door to electrocardiograms (ECG) time in chest pain patients presenting to

emergency department (ED) by self—transport,.

Methods: This was a planned 6—month before—and—after interventional study de—
sign. We set up the emergency bell in walk—in patients’ waiting room. Prior to the
change, patients were triaged before an ECG was obtained, In new process, as soon
as patient with chest pain push the emergency bell, emergency physicians examined
patient and prioritized performing ECG, We analyzed door to electrocardiograms
(DTE) times for patients with chest pain and ST segment elevation myocardial in—

farction (STEMI) patients between two periods.

Results: During the enrollment period, a total of 63 patients called emergency bell,
The median DTE time was 6 min (interquartile range: 3.0 — 9.0) and 82.5% received
an ECG within 10 minutes, and only three patients were STEMI, DTE time in patient
with chest pain was not different between two periods (p=0.980). Before intervention
period, 15 walk—in patients admitted in ED for STEMI and 53.8% of STEMI patients
received an ECG within 10 minutes, After intervention period, total 19 walk—in pa—
tients admitted in ED for STEMI, Of these, 89.5% met the time requirement,

Conclusion: Because a small portion of patients with chest pain activated the emer—

gency bell, new strategy for promotion of emergency bell must be needed,
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Figure 1, Template for patients subject to emergency bell system

(Figure 3).
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Figure 2. Emergency bell in walk—in patients’

waiting room

Figure 3, Process of emergency bell
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SN
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7] 22 Q% AR SR 6% (interquartile range
[IQR], 3.0-9.0) o|om 50 (79.4%) 2| $HA}=0]

A vlstdEelel A datsks Wil £ 102 ouie]

AZE (6.0 [IQR, 3.0-9.0] vs. 14.0 [IQR, 8.5-33.5],
p<0.00D)3} 1020 ol HHes gt BlE (79.4%
vs 28.3%, p0.001)0lA F-olet Ao | H e Table 1),

Table 1. Characteristics of patients with chest pain with activation of emergency bell system and without acti—

vation of emergency bell system in post—intervention period

Push bell (n=63) No push bell (n=293) D
Age 54.0 £ 15.4 51.2 £ 18.2 0.252
Male 33 (52.4) 185 (63.1) 0.112
STEMI 3 (4.8) 13 (4.4) 0.910
Cardiology admission 19 (30.2) 88 (30.0) 0.984
DTE time, min 6.0 (IQR, 3.0-9.0) 14.0 (IQR, 8.5-33.5) <0.001
DTE time<10 min 50 (79.4) 83 (28.3) <0.001

Parenthesis indicates percentage.

STEMI: ST segment elevation myocardial infarction; DTE: door to electrocardiogram; IQR: interquartile range
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(Figure 1), F717F BoF 3% 350 A Tl ol
o= AR Zfol= i), E3h SAlE e &

~

AHES Az 7] A8 AR SR 24
13 £ (IQR, 8.0-25.0) ¥ 125 (IQR, 7.0-25.0) ©]
3L (p=0.538), 101 ool Hxles #2 vlte
7}7} 35.19%9} 37.4%% SAH & F2Jgt Xjoli= ¢
oAtk (p=0.544).

Table 2. Characteristics of patient with chest pain between pre—intervention period and post—intervention

period

Pre—intervention (n=333) Post—intervention (n=356) D
Age 51.45 + 16.39 51.69 £ 17.70 0.854
Male 203 (61.0) 218 (61.2) 0.941
STEMI 12 (3.6%) 16 (4.5%) 0.554
Cardiology admission 74 (22.2%) 107 (30.1) 0.020
DTE time, min 13.0 (IQR, 8.0—25.0) 12.0 (IQR, 7.0—25.0) 0.538
DTE time<10 min 117 (35.1) 133 (37.4) 0.544

Parenthesis indicates percentage.

STEMI: ST segment elevation myocardial infarction; DTE: door to electrocardiogram; IQR: interquartile range
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Table 3. Post—intervention change of time to ECG in ST segment elevation myocardial infarction patients for

walk—in versus ambulance arrival

gt SXIofM A= EF A9 AlZtofl it SSE

2 GOt 2lol=
o 49 A7)
A7reE A

A4, 3=
A B 4

Pre—intervention (n=28) Post— intervention (n=33) o)
Walk—in 13 19
Age 57.69 £ 12.28 62.21 £ 11.31 0.367
Male 11 (84.6) 15 (78.9) 1.000
Chief complaint of chest pain 12 (92.3) 16 (84.2) 0.629
CTAS score<?2 8 (61.5) 13 (68.4) 0.721
DTE time, min 8.0 (IQR, 5.0—21.5) 5.0 IQR, 1.0-9.0) 0.054
DTE time{10min 7 (53.8) 17 (89.5) 0.038
Ambulance 15 14
Age 65.47 £ 10.99 61.36 £ 14.20 0.407
Male 8 (53.3) 13 (92.9) 0.035
CTAS score<2 10 (66.7) 7 (50.0) 0.462
DTE time, min 5.0 IQR, 1.0-12.0) 5.0 (IQR, 0.8-9.0) 0.511
DTE time<{10min 10 (66.7) 12 (85.7) 0.390

Parenthesis indicates percentage.

CTAS: Canadian triage acuity scale; DTE: door to electrocardiogram; IQR: interquartile range
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Figure 4. Time to ECG in walk—in ST segment elevation myocardial infarction patients before and after in—

tervention
g {\
B -
7 - i
¢ | B Before intervention
5 7 5 After intervention -
4 . o o—
3 =
2 -
b |
0
0-4 min .
7M™ 1024 min 15-19 min
20-24 min 25- min
V. TE o, 2% 3 A S He wARA Bt S
TAIEE Wt 744 9] #| ot} (Door). 5HAlE]
£ ATl SN AR AW AT T BES F maEol] whsks W) ol Wl mX 4
2R st BRREe) A BN 108 ol HE HolAgke] A9 (Data), AAE 2 o]Fof A
of Ak FeJo] o]FofRl HlZoll= FoRt Aot TR Alg) of it Aol 2]¢ (Decision), AT
SO AR SHAEE W 948 §5 S oW A8 A o]% AR AR 2] A7k 2]
7t o W *lﬁﬁ ool §& 2 ¢l ¥l A (Drug) 5ol AtH12]. 20104 v]=+4al#els] 7}
e AR 2 49, 82.5%014 e 102 ool olSefelel At STRA A% H2AM Bte] 49
A RS e B 4 Uik ERk AR WYRh =S 30Ky Alaga Ei 005 ol )
STHA AR A ghrtolA] 104 oJujo]l AHdE AT HSAES AR Zxa AAskal ok
#oo] 0|50l ulgo] Folgt Z74E walrh, olef A @y Aa A7) B =es}]
Ao AR S 2% A A5 E WY et oA =5 AFE0] At SFelgt 9

T I7HA SAIS] A 2| 1(4D)e] EAsHA] A A S Sl i dsdelesse] &

VoLL 20, Number 1, 2014 20

— A-
, Ol&Er, o|gnp, KT, 248, ASK' W



m Original Article

BES FAE SSH0 Lyt &

& ZPohE HU STEA A% AT Al
ZaEo shslels A AH0] 1 gj3EAC] of&
ofe] Ag-EelA, AFE TES AL AR ARE
o 2] 2 QIglrhs wko BTy} Il A W

ﬁ
=
T

0] WelolA] ofelt Alzaglo] AR #la glek
2], 1Ei} ol Akt O] A AL oy
A T % A 24 W AR 2
748 29 Wolx 7] A B ARl
u)x)7) oReth B3], Sofatat ojxfel ofs)
shels APk e Eo] nheiw <] g W ele A
SHAOR A4S AME 29E SHe o] B
AERel AR e Aol B0 HE X
s o5 371 sl '58-0} 847} ek,

o4} ou} wlEA R Bl
e asie] olske Bl el F 0%
ool AHEE H3he WwskL 9oL, Bal-
lard % o oJshel Ad $FA R FE5 B
glo] 108U AHE Az ulgo] 47) Helol A 2t

kggﬁ,arTr
'FoZ:ﬂJELoE

fu

2} 22.8%, 30.6%, 51.8%, 43.0%= W32 ¢ 4= 2
o, B8, TEAFS ol §ol] e ArkE Sl
el UIBIE F5 MBI AR 3 EARL A
% 2hodo] Aol W1 Hlof YeHo-11), vl T
Ag olHs A9 Ak SHAS PSR B
w9 w2o] folshA AQEE Sht, T
el A2} 7Hs 7] ool Sag vl
Sl SR FA 2] AL wE AT, HE

Ak AR el ARk felshl A
3 FoH11], 2 APoAE A A o4 674
ok Ulgntol whE ST R A% AaAA B
o AR HJ £RARRS BB, 1% 54
0% FOBIAIE SR RS ol 834 ek
Atz A SHAEE WUE SOl Y 5
A 29 20417k] 9 @A, 10% ot A
B WSS o 4 glh, e 53,

It
0y
rr
)

(o
H1

C

o

O

21 Quality Improvement In Health Care

XA ATE 2

22 Azt tist SEH M2 St

N
ot
ol mlo

s o884 §ar A3 Widsh=
to R ARl Ads A
2 AIZES Eol7] fIRt kelEo] Qlojo
oty F& erfollA] A= Hgol x|%do] WA H]
A1 S AR5 Fak Aol A &
741/} Toe i olFolE o
AR Hoh= 79
A Bkale] x]Fof I
R 3"&1}—4 Hhpof| A S-rAllE]
S S5 SRS AL ol WA Bk
H ol T o AJ7F
FHRI=IH23]. whA, 5
So i A YAl
flol W= F5 2ol
o] o]szojzfo} B},

71| 2] A A} Al 2]
T O] A|91E Fol7] S5t
2t} Takakuwa 5 [24]2 2+
3 B0l 4 37 [

%

rr
>,, ﬂ-[
wh o2 2

2
2]o

|o
it

7]

- d

e
of
B>

O

oY,
o
Ir
Of
ridk

2o rr Y KT ox ol
].ﬂ
jm
wr
N
D)
re
)

o
o
o
ntal
r 4
o,
2z
N
o
2
lo
O

o
g
olN
ofN
i
]
f
el
SRy
ox
o> o
rLJ ﬂl

ol
9

oL
N AT
>

X
i
:

N

>,
)
1
s
o,
>
Fi

)
i
o
o
b =L
i
ot
E

=
N%ﬁi
)
(HU e A

iz

N

oX B
r )

2
P o

e ooj
o M
ol

f)«‘ i

0

X
>
e
5%
3 (e}
o
=
H
e
o

1

r 1
N
2

3
[d
i
jutad
rN
1

by
of

o
o

A

i
2

-
i
fo
g
>

s
2
AT
H‘
)
i
£
i% o

A7k S

i
2

e

lo
%
(o]

2
I

ol
ok
2
o
2

2,

o
il il
jatad ol
&) ﬁ’&
o2
o 111

-]_9_'50:1‘1_

sfo] 719)%) i

o

ol

Jhu

o

ok
=

H

N

[e]

Al

1o
o
e
N

[0 rﬁ
Sl
IR
o4
Y
N2
oy o rzi

>~
>
—\J
>~
>
ofn
lo
_{
fo
xv ‘L
S rﬁ
filo
il
i
QL
I
i)
2
o &
R

oo g 2] et

0.9.

<l

It

)
N,

o

o ol

)

9] 2nAh AR A1 2 A

iy
o
£

A} s w5 SIgie2s, 26]. AXES £ AT
o AR SHAIES Rt 34 §5 Bl 9
AW B HI, FEE B I St
A4 ARAES FEIIE AR A% B BYS
RRESILE ool el zlo] §5 AL e B
o] Qlxjsto] A% Hape 2143 & 4 ik, of
* Takakuwa 5 [24]2] @172} o] SFALY <l2]



N
o
o
lo
>
il
=
=1
oc

8 7} Qlo] 55 5.5 o] & 2719

Hw ool ZRsstehs FEHo] glon, B &
Q1 9 el of) 4AE e wao] 2et Fck
= Aol ke 74Hn Qi o] 2ol 2Hst B thck
S 3ol vl RS 3 7179 Bl 10% o]
el AHES 2 o 4 AgiA, A

2
-
=
X
4 i
el
i
24
ot

)
rd rSﬂ.‘

%‘“z
i)
z
El
o
s
By
X
u
:I:
(o
ot
[@0]
,%
i
1
m:10 o ﬂilo
1 OT;

r%’ii
5=
o)
=
o
E
dﬁ% rzi
il i
o b
1:]\‘ OE
3
\
N
o
4 oy o> oo
N
N

i)
Mo
o
rlr
4
ol
=
r*o
-ld'
0 b2
N
)
il
N
N
re
it}
32
o do @

N )

T 2 7] AR 7HAAL Qlek, AR,
LA BEAbol| A AR A= O] -8
3 Hzsh]el ﬂ%”ﬂx}fﬂ U 4
of, &4, st A 9 Y ¥ F5E £57HA 9
a8 AR o) wkel Al=e] Tapr) ohekek 5= Q)
Zolle AEA] ool 911t g A-t7 | ARt FHy

©
>
~
1
o

', 0[P, o|E0J%,

St A
UstE!, A4, 2SA W

o} @A77} olstolzl
o St hustel
sho] Ao whE g

o] 520144 g3kt

= Zolc}, wpxjsto: Azt
14jo] o]i2o]x | glot 1

A=) mato] tiet EAo]

V.82
S A AR o)) At helste] &

W 4 B B9] Hl A 108 ol ol
HARS A2 5 gglou A4 4 §E B4 5
Ao} STEA A AT Be] Qo Ant &
o] THahE FAHE BT olo] ule} Alw
A A FE BH0) AHE Aol o)
Afol7} Glie). wrebd $bl TABIE 9Iek 57} B
ot T2lo] et Ao.w et

1. O Connor RE, Brady W, Brooks SC, Diercks
D, Egan J, Ghaemmaghami C, et al. Part 10:
acute coronary syndromes: 2010 American
Heart Association guidelines for cardiopulmo—
nary resuscitation and emergency cardiovas—
cular care, Circulation 2010;122:S787—S817,

2. Emergency department: rapid identification
and treatment of patients with acute myocar—
dial infarction, National Heart Attack Alert
Program Coordinating Committee, 60 Minutes
to Treatment Working Group. Ann Emerg Med
1994;23:311-29,

3. Goodacre SW, Angelini K, Arnold J, Revill S,
Morris F. Clinical predictors of acute coronary
syndromes in patients with undifferentiated
chest pain, QJM 2003:;96:893—8.

VoLL 20, Number 1, 2014 22



Original Article

BES TAE SO LHASt SXIofM HHE EF 22 AlZho tiet S5 Mo St

4. Goodacre S, Locker T, Morris F, Campbell S, 11, Hutchings C, Mann N, Mohamud D, Jui J,

10,

How useful are clinical features in the diagno—
sis of acute, undifferentiated chest pain? Acad
Emerg Med 2002;9:203-8,

. Everts B, Karlson BW, Wahrborg P, Hedner

T, Herlitz J, Localization of pain in suspected
acute myocardial infarction in relation to final
diagnosis, age and sex, and site and type of
infarction, Heart Lung 1996;25:430—7,

. McSweeney JC, Cody M, O Sullivan P, El—

berson K, Moser DK, Garvin BJ., Women' s
early warning symptoms of acute myocardial
infarction, Circulation 2003;108:2619-23.

. Schull MJ, Vermeulen M, Slaughter G, Morri—

son L, Daly P. Emergency department crowd—
ing and thrombolysis delays in acute myocar—
dial infarction. Ann Emerg Med 2004;44:577—
85,

. Kulstad EB, Kelley KM, Overcrowding is as—

sociated with delays in percutaneous coronary
intervention for acute myocardial infarction,

Int J Emerg Med 2009,2:149—54,

. Swor D, Anderson W, Jackson R, Wilson A,

Effects of EMS transportation on time to diag—
nosis and treatment of AMI in the emergency
department. Prehosp Disorder Med 1993;9:33—
6.

Kereiakes D, Gibler W, Martin L, Pieper K,
Anderson L, Relative importance of emergency
medical system transport and the prehospital
electrocardiogram on reducing hospital time
delay to therapy for acute myocardial infarc—
tion: a preliminary report from the Cincinnati
Heart Project, Am Heart J 1992;123:835—40,

23  Quality Improvement In Health Care

Goldberg R, Cooper L, et al, Patients with
chest pain calling 9—1—1 or self—transport—
ing: which mode is quicker? Am Heart J
2004,147:35—-41.

12. Lambrew CT, Bowlby LJ, Rogers WJ, Chandra

NC, Weaver WD, Factors influencing the time
to thrombolysis in acute myocardial infarction,
Time to Thrombolysis Substudy of the National
Registry of Myocardial Infarction—1, Arch In—
tern Med 1997;157:2577-82,

13, Krumholz HM, Bradley EH, Nallamothu BK,

Ting HH, Batchelor WB, Kline—Rogers E, et
al. A campaign to improve the timeliness of
primary percutaneous coronary intervention:
Door—to—Balloon: An Alliance for Quality. J
Am Coll Cardiol Cardiovasc Interv 2008;1:97—
104,

14, Bradley EH, Roumanis SA, Radford MdJ, Web—

ster TR, McNamara RL, Mattera JA, et al,
Achieving door—toballoon times that meet
quality guidelines: how do successful hospitals
do it? J Am Coll Cardiol 2005;46:1236—41,

15, Jacoby J, Axelband J, Patterson J, Belletti D,

Heller M, Cardiac cath lab activation by the
emergency physician without prior consultation

decreases door—to—balloon time, J Invasive
Cardiol 2005;17:154—5.

16, Khot UN, Johnson ML, Ramsey C, Khot MB,

Todd R, Shaikh SR, et al. Emergency de—
partment physician activation of the cathe—
terization laboratory and immediate transfer
to an immediately available catheterization

laboratory reduce door—to—balloon time in



17,

18,

19,

20,

21,

ST—elevation myocardial infarction, Circulation
2007;116:67-76.

Kraft PL, Newman S, Hanson D, Anderson W,
Bastani A, Emergency physician discretion to
activate the cardiac catheterization team de—
creases door—to—balloon time for acute ST—el—
evation myocardial infarction, Ann Emerg Med
2007:50:520—6.

Kurz MC, Babcock C, Sinha S, Tupesis JP,
Allegretti J, The impact of emergency physi—
clan—initiated primary percutaneous coronary
intervention on mean door—to—balloon time in
patients with ST—segmentelevation myocardial
infarction, Ann Emerg Med 2007;50:527—34.
Lee CH, Ooi SB, Tay EL, Low AF, Teo SG,
Lau C, et al. Shortening of median door—to—
balloon time in primary percutaneous coronary
intervention in Singapore by simple and inex—
pensive operational measures: clinical prac—
tice improvement program. J Interv Cardiol
2008;21:414-23,

Singer AdJ, Shembekar A, Visram F, Schiller
J, Russo V, Lawson W, et al. Emergency de—
partment activation of an interventional cardi—
ology team reduces door—to—balloon times in
ST—segment—elevation myocardial infarction,
Ann Emerg Med 2007,50:538—44.

Thatcher JL, Gilseth TA, Adlis S. Improved
efficiency in acute myocardial infarction care
through commitment to emergency depart—
mentinitiated primary PCI, J Invasive Cardiol
2003:15:693—-8.

22, Zarich SW, Sachdeva R, Fishman R, Werd—

mann MJ, Parniawski M, Bernstein L, et al.

MERL, O|REE, OIOP, ZUBHE!, 2SS, BT

Effectiveness of a multidisciplinary quality
improvement initiative in reducing door—to—
balloon times in primary angioplasty. J Interv
Cardiol 2004:17:191-5,

23, Atzema CL, Austin PC, Tu JV, Schull MJ,

Emergency department triage of acute myo—
cardial infarction patients and the effect on
outcomes, Ann Emerg Med 2009;53:736—45.

24, Takakuwa KM, Burek GA, Hstepa AT, Shofer

FS. A method for improving arrival—to—elec—
trocardiogram time in emergency department
chest pain patients and the effect on door—
to—balloon time for ST—segment eleva—
tion myocardial infarction, Acad Emerg Med
2009;16:921-17,

2. Ballard N, Bairan A, Newberry L, Van Brackle

L, Barnett G. Effect of education on a chest
pain mnemonic on door—to—KECG time, J
Emerg Nurs 2011,37:220—4,

26. Phelan MP, Glauser J, Smith E, Martin C,

Schrump S, Mahone P, et al, Improving emer—
gency department door—to—electrocardiogram
time in ST segment elevation myocardial in—
farction, Crit Pathw Cardiol 2009;8:119—21.

VoLL 20, Number 1, 2014 24



