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�� 1�� !3�� !4�� !4�� !2
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�� !"#$%&'()*+,-./012'(345678

�� !"#$%&'()*+,!-./0123456789:;<=>?@AB1CD-.

�� !"#$%&'()*+,-./01#$234567�89:;<=>?@A(�� )�� 

�� !"#(�� )�� !"#$%&'()*�+,-2004�10�01��2005�03�31�� !"
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�5.6%�60.8%�32.1%�28.6%�0%��20.8%�38.9%�
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�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./012
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�� !"#$%&'()*+,-!./01
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�� !"#$%&MEDLINE��  !"#$

�� (www.guideline.gov)�� !"#$%&'

�� !"#$(21-24)�� !"#$%&'()

�� !"#$%&'()*!"+,$%-.

�� !"#$%&'(10�� !"12�� 

�� !"#ST�� !"#$%&'()"*
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�� !"1�� 
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�93�� !"#$%&'()*+'(,97�

��94�� !"#$%&'160�� 

�� !"#$%&'(Aspirin�� !"

�� !"#$Clopidogrel�� !ST�� !

�� !"#$%&'Clopidogrel�� !"#

�� !"#$%&'(p�0.05)�� !"#$

�� !"#$%&'()*+,-.�/0�

90�� !"#$%&'()*+,-./01

�� !

�� 

�� !"#$%&'()*+,-./0

�� !�"#$%&'()*+,-./01

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./012

�� (�� !"#)�� !"(�� !)��

�� !"#(�� !)�� !"#$%&'(
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�� !"#$%&'()*�+,-./01

�� !"#$%11�� !"#$%&'()

�� !"#$%&'()*+,-()+./

�� !"#(30-33)�� !"#$%&'()*

�� !"#$%&10�� !"#$%&'(

�� !Scott�� !"#$%&'()*+,

�� !"#$%&'()*+, -./#$

�� !"#$%&'()*+,-./012

Aspirin�� !"#$%&'()�*+,-.

�� (�� !"#$%&)�� !"#$%&
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�� !Heparin�� !"#$%&'()*%
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�� !"#$%&'()*+,&-.

�� !" �� !"

93� 94� �� 93� 94� ��

�� �� �� �� 

�� (��) 97 82 179 53 54 107

�� !(�) 66 67 66* 60 65 62*

��(�/�) 73/24 58/24 131/48 46/7 39/15 85/22

�� !(��)

I� 55 46 101 40 31 71

II� 40 34 75 10 20 31

III� 2 2 3 3 2 5

�� !(��)

�� ! 86 70 156 42 46 88

119�� 11 12 23 11 8 19

CAD��(��) 63 47 110* 12 12 24*

�� !(��)

STEMI 20 17 37* 9 16 25*

NSTEMI 20 20 40 23 21 44

UA 30 14 44 7 3 10

ACS 23 16 49 12 12 24

Angina 3 2 5 1 0 1

CAD 1 3 4 1 2 3

�� !(�){Median(IQR)}

�� 343(832) 450(862.75) 390(822)* 260(506) 210(290.5) 240(402.5)*

STEMI 150(118.25) 268(485) 204(161) 97(86) 160(121.5) 144(144)

NSTEMI 682(800) 658(833.5) 671(833.5) 355(477) 355(288) 355(434.75)

UA 727(1212.25) 704(1140) 727(1262) 309(592) 435(158.5) 404(433.5)

ACS 244(474) 380(958.5) 337(671) 251(261.25) 154(77.25) 210(241.75)

Angina 499(636) 1005(919) 499(1272) 910(0) N/A 898(0)

CAD 2741(0) 419(319.5) 605(926.25) 898(0) 834(763.5) 855(736.5)

*P�0.05

CAD: Coronary Artery Disease (�� !"#$%)

STEMI: ST Elevation Myocardial Infarction (ST�� !"#$%)

NSTEMI: Non-ST Elevation Myocardial Infarction (�ST�� !"#$%)

UA: Unstable Angina (�� !"#$)

ACS: Acute Coronary Syndrome (�� !")

Angina: �� 
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�� !" �� !"

93� 94� 93� 94�

�� �� �� �� �� ��

47/96 34/82 81/178 26/53 21/53

(48.96%) (41.62%) (45.51%) (49.06%) (39.42%) (44.34%)

35/48 30/46 65/94 13/19 6/18 19/37

(72.92%) (65.22%) (69.15%) (68.42) (33.33%) (51.35%)

36/48 32/46 68/94 13/19 8/18 21/37

(75.20%) (69.57%) (72.34%) (68.42%) (44.44%) (56.76%)

77/96 64/76 141/172 38/47 29/46 67/93

(80.21%) (84.21%) (81.98%) (80.85%) (63.04%) (72.04%)

N/A 2/2 2/2 0/1 N/A 0/1

(100%) (100%)* (0.00%) (0.00%)*

1/97 6/82 7/179 2/53 4/54 6/107

(1.03%) (7.73%) (3.91%) (3.77%) (7.41%) (5.61%)

29/50 22/34 51/84 6/28 11/24 17/53

(58.00%) (64.71%) (60.71%)* (21.43%) (45.83%) (32.08%)*

0/2 2/5 2/7 0/9 0/5 0/14

(0.00%) (40.00%) (28.57%) (0.00%) (0.00%) (0.00%)

81/97 69/82 150/179 35/53 41/54 76/107

(83.51%) (84.15%) (83.80%)* (66.04%) (75.93%) (71.03%)*

5/14 0/10 5/24 4/8 3/10 7/18

(35.71%) (0.00%) (20.83%) (50.00%) (30.00) (38.89%)

N/A N/A N/A N/A N/A N/A

�� !"#$%&'(%)*+,-./0�1

�� !"

�� !"#$%&10�� !"12�

�� !"#

�� !"#$%&'()*+,-.

�� !"#$%

�� !"#$%&'()*+,-.

�� !"#$

�� !"

�� !"#$%&Aspirin��

Aspirin�� !"#"$%&'(

Clopidogrel��

�� !"#$%&'()*+,-

�ST�� !"#$%&'()*+

Clopidogrel��

�ST�� !"#$%&'()*+"

�� !"#$Glyprotein IIb/IIIa

antagonist��

�� !"#$%&Heparin��

��ST�� !"#$%&'()*90

�� !"#$%&'()

��ST�� !"#$%&'()*60

�� !"#$%&'()

*P�0.05

�� !"#$%&'

�� !"#$%&'"#%()*+,-

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./012

�� !10�� !"#$%&'()*+,-

�� !"#$%&'()*+,-.(Timely)�

�� (Effective)�� !"#$%&�$'()

�� !"#$%&'()*�+,-./ACE

�� !"#$%&'()*+,%-./01

�� !"#$%&!'()*+,-./01

�� !"#$%&'()*

�� !"#$%&'()*+,-../

�� !"#$%&'()#*+,-+10��

�� !"#$%&'()*+,-.Scott��

�� !(�� !61%�� !"70%)�� !

�� !"#$%&'()*+,-#./01

�� !"�� !"#$%12�14�� !Quali

Health�� !"#$%&'19.5�� !(34)��
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�� Burwen Scott JCAHO- NQF*1

2005*1 2003*2 2004*2 ORYX®*2

� �

�

�

� �& � �

�

� �& � �

�

�

�

� �@ �# �#

� �@ �§ �§ �§

� � � �

� � � �

� � � �

� �

�

� � �

�� !"#$%&'()*+

�� !

EKG within 10min of presentation

Cardiac markers follow-up more than 6hr

EKG follow-up more than 6hr

Aspirin at arrival

Clopidogrel use if allergy to Aspirin

β-blocker at arrival

Clopidogrel on NSTEMI patients

Gp IIb/IIIa inhibitor on NSTEMI patients

with PCI

Heparin use

PCI within 90min of arrival

Thrombolytic agent within 60min of arrival

Aspirin at discharge

β-blocker at discharge

ACEI for LVSD

Smoking cessation advice

Lipid-lowing agents at discharge

Inpatient mortality

*1: for Acute Coronary Syndrome (�� !")
*2: for Acute Myocardial Infarction (�� !"#)
&: on day 1 or 2
@: Median time to procedure
#: PCI within 120min
§: Thrombolytic agent within 30min

NQF: National Quality Forum

NSTEMI: Non-ST Elevation Myocardial Infarction (�ST�� !"#$%)

PCI: Percutaneous Coronary Intervention (�� !"#$%&')

ACEI: Angiotensin-converting enzyme inhibitors (ACE�� )

LVSD: Left ventricular systolic dysfunction (�� !"#$%&)

�� !"#�� !"#$%&'()*+,

�� !"#$%&'()*+,-./0 !

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-. /01

�� �!"#$%&'()*+,-./01

�� !

�� !"#$%&'()*+,&-./

�� (30,35)�� !"#$%&'()*+,-.

�� !"Aspirin�� !"#$%�&'()

�� !"#$%&'()&*+,-./0)

�� !"#$%&'()*+,-.��!"

�� !"#$%&'()*+&,-GAP (The

Guidelines Applied in Practice)�� !"#$%
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�� !"#$�%&'()*+,-./01

�� !"#$%&'()*+,-."%&/

�� !"#$%&'()*+,-./012

�� !"#$%&'()#*+,-./0�

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,$%&'-

�� !"#$%&'

�� ST�� !"#$%&'()*+"

�� !"#$%&'()*+120�� !"#

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-.(/0*

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./01

�� !"#$%&'()*"+,-./01

�� !

�� !"#$%&Clopidogrel�� !"

�� !"#$%&'()*+,-./012

�� !"#$"%&'()*+,-./01

�� !"#$%&'()*+,-Clopidogrel

�Aspririn�� !"#$%&'(Aspirin�� 

Aspirin�� !"#$%&'()*+,-./

��� !"#��$%&'()*+,#-.

�� !"#$%&'()*+,-./012

�� !Aspirin�

�� !"#$%&'()*ST�� !"

�� !"#$%Glycoprotein IIb/IIIa�� !

�� !"#$%&'(#$)�*+,-./

�� !"#$%&'()*+,-%./01

�GRACE��(36)�� 11.9% (868/7286)�� !

�� !"#$%&'()*+,'-./01

�� !"#$%

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./012

�� !"#$%&'�()#*+,-./0

�� !"#$%&'()*+,-./012

�� !"#"$%&'()*+&,-./0

�� !"#$%&'()*+,-.�/01

�� !"#$%&'()*+,-."/(0

�� !"�#$%&'()*+,-./0"

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-./0

�� !"#$%&%'()*+,-./0(

�� !"#$%&'()*+,-./"01

�� !"#$%&'()*+,-./012

�� !"#$%&'(�)*+,-./01

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./0"1

�� !"#$%&'()*+,-./#01

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,&-./01

�� !"#$%�&'()$%*+,-./

�� !"#$%&'()*+,-./%01

�� !"#$%&'()*

�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-.�/%0

�� !"#$%&'()�*+,(%)

�� ! �� �� GAP target Mehta 2002 Burwen 2003

(n�178) (n�107) (n�914)* (n�31331)*

Aspirin at arrival 82 72 95§ 81§ 76+

β-blocker at arrival 4 6 78§ 65§ 51+

PCI within 120min of presentation 29 56 NA NA NA

PCI within 90min of presentation 21 39 NA NA 28

Median time to PCI(min) 182 99 60-120 130 120
*�� !"
+�� !"#
§�24�� 

GAP: The Guidelines Applied in Practice
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�� !"#$%&'()*+,-./0�1

�� !"#$%&'()*+,-./0()

�� !"#$%&'()*+,-./01

�� !"#$%&'()*+,(-./01

�� !"#

�� !"#$%&'()*&+,-./

�� !"#$%&'()�*!+,-./0

�� !"#$%&'()*+,-./01

�� !"#$%&'()(37)�� !"#$%

�� !"#$%&'()*+�,-./01

�� !"#$%&'()*+,-�./01

�� !"#$%#&'!"()*+,-./

�� !"#$%&'()*+�,-./0

�� !"#$%&'()*+,-./&0�

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./0*+
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Development of Clinical Quality of Care Indicators for
Acute Coronary Syndrome in Emergency Departments and
a Current Performance Analysis at Two Northern Hospitals

CHIEH-MIN FAN1, KUO-PIAO CHUNG3, MATTHEEW HUEI-MING MA4,
WEN-JONE CHEN4, SHU-HSUN CHU2

Background: The issue of quality of health care has been discussed widely and is a topic of current
concern. Early diagnosis and timely treatment of patients suffering from acute coronary syndrome (ACS)
are always a challenge in an emergency department (ED). Currently, there are not indicators available to
measure quality of care for ACS in EDs across Taiwan.

Method: As a first stage, we developed summaries for each potential quality indicator; these were
modified from various evidence-based clinical guidelines for ACS. A multidisciplinary expert panel rated
the potential indicators using two rounds of the Delphi technique. This involved five dimensions of quality,
including validity of the evidence, feasibility, impact on outcomes, room for improvement, and controllability.
In the second stage, from 1st Oct., 2004 to 31st Mar., 2005, we retrospectively measured by chart abstrac-
tion using these indicators of ACS the performance at the EDs of two northern Taiwan hospitals, one
medical center and one district teaching hospital.

Results: Seven indicators, made up of two evaluation indicators and five therapeutic indicators, were
found to meet all five dimensions by the expert panel. These were rate of completion of an electrocardio-
gram within 10 minutes of presentation, cardiac markers follow-up when the ED stay is more than 6
hours, the use of Clopidogrel if there is Aspirin allergy, the use of a β-blocker on arrival, the use of
Clopidogrel on non-ST elevated myocardial infarction (NSTEMI) patients, the use of Glycoptotein IIb/IIIa
inhibitor on NSTEMI patients with percutaneous coronary intervention (PCI) and PCI carried out within
90 minutes of arrival. The performances for these indicators at the two target hospitals were 45.5%/
44.3%, 72.3%/56.8%, 100%/0%, 3.9%/5.6%, 60.8%/32.1%, 28.8%/0% and 20.8%/38.9%, respectively.

Conclusions: Both study hospitals need to improve their performance with respect to the evaluation
indicators and the administration of a β-blocker. The performance for timely PCI after arrival was ideal
at one of the study hospitals.

Key words: quality indicators, acute coronary syndrome, disease oriented, clinical guidelines, Delphi
technique

Received: January 5, 2006    Accepted for publication: February 6, 2006
From the 1Department of Emergency Medicine, 2Division of Cardiovascular Surgery, Department of Surgery
Far Eastern Memorial Hospital
3Graduate Institute of Health Care Organization Administration, National Taiwan University
4Department of Emergency Medicine, National Taiwan University Hospital
Address for reprints: Kuo-Piao Chung,  Graduate Institute of Health Care Organization Administration, National Taiwan University
Room 635, 6F, 17 Syujhou Road, Taipei City 100, Taiwan (R.O.C.)
Tel: (02) 33228065


