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Acute Coronary Syndrome—Factors Causing Delayed Presentation at the
Emergency Department
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Abstract

Introduction: The aim of the study was to identify factors that contributed to delays in presentation of patients with acute coronary
syndrome (ACS) at the Emergency Department (ED). Materialsand Methods: The study population comprised patients presenting with the
signsand symptomsof ACSat the ED of 5 government and restructured hospitalsin Singaporefrom 1 April to 31 May 1999. These patients
wereinterviewed with astructured questionnairewhich explored patient demographicdata, risk factors, prehospital symptomatol ogy, timing
of chest pain, patient response to chest pain and mode of transport to the hospital. Results: Three hundred and two patients who made 307
visits were recruited. More than three-quarters of the patients presented with central or left-sided chest pain. Forty-seven per cent had
breathlessness and 42% had sweating. The commonest day of presentation was Monday. It took patients a median time of 2.1 hours from
their worst chest pain to arrive at the ED. Past history of diabetes mellitus was associated with a longer delay in presentation. Most of the
delaywasdueto patientsawaiting symptomresolution. Forty per cent cameby emergency ambulancesto hospital. Conclusion: Our findings
identified various patient characteristicsthat contributed to delay in presentation to hospital which should be addressed in future education
campaigns.
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Introduction obtained when patients are given thrombolytics within 2

Acute coronary syndrome (ACS) refers to a continuum hours of symptom onset.”

of clinical entities ranging from unstable angina pectoris There has also been adeclinein theincidence, mortality
(UAP) to Q-wave myocardia infarction. Mortality rates ~ and morbidity associated with AMI in Singapore. Despite
from acute myocard|a| infarction (AM |) have seen a thiSObwvation, AMI and ischaemic heart disease remain
worldwidedeclineinrecentyears.! Thishasbeenattributed ~ the second commonest cause of death in Singapore.®
to improved survival of hospitalised patients emanating ~ Currently, 48%of patientswith AMI dieeachyear, yielding
from advances in acute medical care, as well as the a crude death rate of 41.5 per 100,000 population
decreasing incidence of coronary artery disease (CAD)  (unpublished datafrom Epidemiology & Disease Control
which resulted from successful primary preventive  Department, Ministry of Health, Singapore). Fifty-seven
measures. TheMinnesotaHeart Survey, however, observed per cent of cardiacarrestsdueto AM| occur intheprehospital
that medical care had greater impact on mortality trendsin ~ €nvironment.°At present, survival of out-of-hospital arrests
CAD Compared to p”mary preventive measures'z The in Singapore is pOOI’ (265%)6 Itisantici pated that earlier
improved in-hospital survival rateislargely attributableto ~ Presentation to hospital will lead to a decrease in out-of-
the use of thrombolytic therapy, with shorter door-to- ~ hospital arrests and therefore better survival rates.

needle time yielding better outcomes. The best results are Delay in seeking careis commonly divided into 3 major
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components: prehospital patient delay, transportationdel ay,
and delay in hospital evaluation and diagnosis prior to
treatment.” Studies done overseas have identified factors
contributingto prehospital delay.*#°However, thesefactors
are usually specific to the community involved. To our
knowledge, no study hasbeen performedlocally toidentify
the factors involved.

The aim of this study, therefore, was to identify the
characteristics of patients presenting with ACS and the
specific areas of prehospital delay before presenting at the
Emergency Department (ED).

Materials and Methods
Thisisamulti-centre, prospective, cross-sectional study.

Patient Population

Patients who met the following criteria were included
into the study:

a) presentationattheEDsof 5publichospitalsin Singapore
(AlexandraHospital, Changi General Hospital, National
University Hospital, Singapore General Hospital and
Tan Tock Seng Hospital) over a period of 2 months,
from 1 April to 31 May 1999;

b) presentation with signs and symptoms and/or electro-
cardiographic changes of AMI and UAP (defined as
anginaoccurring with minimal exertion, at rest, during
sleep; new-onset anginaof lessthan 1 month’ sduration
or brought on by minimal exertion; or a change in a
previously stable anginal syndrome; with new ST el-
evation >1 mmin 2 or more contiguousleadsor new ST
depression >1 mm in 2 or more contiguous leads); and

C) were conscious, rational and able to give a coherent
history.

The following patients were excluded from the study:

a) patients whose chest pain was atypical in nature from
the history and were diagnosed to have non-cardiac
chest pain;

b) patients who had stable angina; and

c) patients who were confused, delirious, intubated or
unNCoNScious.

The subjects were interviewed by trained interviewers
(all qualified doctors) at the EDs with a structured
guestionnaire. The questionnaire was planned by a group
of senior emergency physiciansin Singapore. It explored
patient demographic data (age, sex, socio-economic status
including educationlevel and typeof house, staying alone),
CAD risk factors (history of ischaemic heart disease,
diabetesmellitus, hypertension, hyperlipidaemia, smoking
history, family history of early ischaemic heart disease),
prehospital symptomatology (location of chest pain, non-
pain symptoms like breathlessness, dizziness, dyspepsia,
palpitation, syncope, sweating, nausea/vomiting), time

variables, patient response to chest pain and mode of
transport to the hospital.

The interviewers were briefed on the format of the
guestionnaire. Detailed notes were drawn up to explain
each component of the questionnaire including the
terminology, and theseweregiventoeachinterviewer. The
guestionnaire was pilot-tested at one of the participating
EDs over aperiod of 3 weeks and was found to be easy to
administer with no areas of ambiguity.

Time Variables

Four time variables relating to the presenting chest pain
were collected:

a) the worst episode of chest pain,

b) time of consultation with primary care doctor,
¢) time ambulance was called, and

d) time patient reached hospital.

Delay

Delay was defined as the time from onset of worst
episode of chest pain to presentation at hospital.

Satistical Methods

Statistical analyses were performed using the Statistical
Package for Social Sciences (SPSS) software. Student’s
t-test was used to evaluate the difference between groups
of continuous variables and chi-square test for categorical
variables. Multivariate analysis based on the linear
regression model was performed on ranked timing with
respect to patient characteristics which were found to be
significant factors in bivariate analysis, as well as those
characteristics which were previously found to have
contributedtodelay inpresentationinthemedical literature.

Results
Demographics

During the period of the study, there were 84,377
attendances at the 5 centres. Three hundred and 2 patients
made 307 visitsfor ACSand satisfied theeligibility criteria
during the period. Fifty-eight per cent were diagnosed to
have AMI and 42% were diagnosed to have UAP. The
subjects’ age ranged from 27 to 93 years with a mean age
of 61 + 12.7 years. The majority were men (71.5%).

Close to 7% (6.8%) of subjects lived alone. The
educational levels, housing type and CAD risk factors of
thecohort arepresentedin Tablel. Onethird of the patients
had no formal education. Slightly less than one third had
primary and secondary education, respectively. Only 8%
hadtertiary education. Themajority livedinpublichousing.
With regards to CAD risk factors, about half had past
history of ischaemic heart disease and hypertension,
respectively, while about one third had past history of

Annals Academy of Medicine



TABLE|: DEMOGRAPHICS OF PATIENTS WITH ACUTE
CORONARY SYNDROME

Education (n = 210)

None 70 (33.3%)
Primary 64 (30.5%)
Secondary 59 (28.1%)
Tertiary 17 (8.1%)
Housing (n = 235)
1/2/3 room flat 93 (39.6%)
4/5 room flat 110 (46.8%)
Executive apartment 9 (3.8%)
Private residential property 23 (9.8%)
CAD risk factors
Ischaemic heart disease (n = 301) 141 (46.8%)
Diabetes mellitus (n = 301) 104 (34.6%)
Hypertension (n = 301) 157 (52.2%)
Hyperlipidaemia (n = 283) 82 (29%)
Smoking history (n = 288)
Present smoker 95 (33%)
Ex-smoker 56 (19.4%)
Non-smoker 137 (47.6%)
Family history (n = 266) 46 (17.3%)
Note:

1) CAD: coronary artery disease
2) nrepresents the actual number of respondents for the respective
questions

diabetes mellitus and hyperlipidaemia, respectively. More
than half were present smokers or ex-smokers. Only 17%
had family history of early ischaemic heart disease. No
CAD risk factor could beidentified in 5.7% of the patients
with ACS.

Symptomatol ogy

Figure 1 shows the distribution of patients according to
the site of their chest pain. About 18% of the subjectswith
ACSdidnot present withtypical chest pain (they either had
epigastric painor no pain at all). However, central (57.7%)
and left-sided (17.7%) chest pain were most commonly
reported. M orediabeticascompared to non-diabetic patients
reported lack of chest pain (19.2% and 9.1%, respectively;
P =0.01).

The commonest non-chest pain symptom was
breathl essness(47%) followed by sweating (42%), dizziness
(19%), nausea (15%), syncope (8%), dyspepsia (2%) and
pal pitations(1%o). Breathl essness(54%) wasthecommonest
presenting symptom in patients who did not present with
chest pain.

Timing

More patients presented on Mondays compared to other
daysof theweek. However, when thiswasfurther analysed
according to age groups, it was found that whilst younger
patients(lessthan 60yearsol d) tend to present on Mondays,
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Fig. 1. Number of patients by location of pain.
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Fig. 2. Time from most severe symptom to arrival at emergency room.

the older patients presented more evenly throughout the
week. For the younger patients, the median delay from the
worst episode of chest pain to arrival in hospital was 2.9
hours on Mondays and 1.7 hours on the other days of the
week. Thiswas found to be not significant (P = 0.102).

For subjects with chest pain, the median time from the
worst episode of pain to their arrival in hospital was 2.1
hours (mean, 6.3 hours, SD, 12.6 hours). A quarter of
patientswith chest pain presented within 1 hour from their
worst episode of chest pain. Close to 24% presented
between 1 and 2 hourswhil st 13% presented between 2 and
3 hoursfrom their worst episode of chest pain. About 12%
of patients came between 3 and 6 hours and 26% came
more than 6 hours from their worst episode of chest pain
(Fig. 2).

Singapore Civil Defence Force (SCDF) emergency
ambulances were the commonest mode of transportation
and were used by about 40% of patients. However, private
vehicles (30%) and taxis (22%) were also common modes
of transportation. Private ambul ances and buses accounted
for 3% and 1% of the modes of transport, respectively,
while 4% of patients used other modes of transportation.
Patients took a median time of 32 minutes (mean, 34
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minutes, SD, 13 minutes) to arrivein hospital fromthetime
the ambulance was called.

Multivariate analysis was performed to determine what
factorscontributedto differencesintimebetween symptom
onset and hospital arrival. It showed that past history of
diabetes mellitus (P = 0.029) and consultation with a
primary care doctor (P = 0.047) were associated with a
longer delay from the worst episode of chest pain while
thosewhollivedin executive apartmentsand private houses
tend to present earlier than those who lived in smaller
publicflats(P=0.015). Therewasnosignificant rel ationship
with respect to age, sex, education level, living alone, past
history of hypertension, past history of hyperlipidaemia,
smoking history, family history of early ischaemic heart
disease and having atypical symptoms.

Patientswho initially presented to a primary care doctor
took amedian timeof 1.1 hoursfrom consultation with the
aprimary caredoctor to arrival at the ED (mean, 2.7 hours,
SD, 6.2 hours).

Thepatientswereaskedto determinethepossiblereasons
for the delay from suggested options, in addition to giving
their own reasons. They attributed various factors to their
delay. The commonest was waiting for their symptomsto
resolve spontaneously (33%), followed by waiting for
medications to relieve symptoms (21%), waiting for
relatives or friends to send them to hospital (15%) and
consulting alay person (3%). Other reasons (4%) included:
prior consultation with general practitioner/cardiologist,
waiting for ataxi, waiting for own transport, unspecified
domestic problems and panic.

Discussion

Prehospital delay encompasses the time required to
recognise the presence of symptoms, to attribute the
symptomsto acondition that requires medical attention, to
make adecision to seek care, to arrange transportation and
finally, to make the journey to hospital. Studies have
shown that between 20% and 60% of al AMIs go
unrecognised due to either lack of chest pain or atypical
symptoms.***? Our study found that 18.3% of patientswith
ACSdid not have chest pain. In this group of patients, the
commonest symptom was breathlessness.

The median prehospital delay timesin the United States
and European studies ranged from 120 to 420 minutes.*®
Our study showed amedian delay timeof 126 minutesfrom
the worst episode of chest pain.

This study found that patients with diabetes tend to
present later and may not have chest pain asthe presenting
complaint. Hence, there is compelling evidence to target
this group in creating greater awareness about the other
symptoms of a coronary event.

Consultation with the patient’s physician was found in
other studiesto be associated with alonger delay.** In our
study, consultation with a primary care doctor was aso
associated with alater presentation. A mediantime of 1.1
hours was taken from consultation with the primary care
doctor to actual arrival in hospital. This has added to the
time taken between the first onset of symptoms and
presentation at the ED. Family physicians should be made
aware in future education campaigns of the importance of
early intervention in those with symptoms of ACS. They
should be reminded that those who present with symptoms
of ACS at the clinic should be given priority and attended
to as soon as possible.

We found that those who lived in executive apartments
and private houses, namely those from a higher socio-
economic group, presented significantly earlier at the ED.
Thisisinkeeping with thefinding from previousstudiesin
the United States that socio-economic status affects the
patients' threshold in seeking medical help.

Previous studies performed in the United States have
identified older age, being female, being of lower socio-
economic status, having diabetes, having symptoms at
home, having mild or atypica symptoms and telephone
consultation with patients’ physician as factors associated
with a longer delay in presenting at the ED.**® On the
contrary, our study did not find age, sex, education level
and having atypical symptoms to be associated with a
significant delay. This can be attributed to behavioural
differences among different cultures.

Many patients attributed the delay to the wait for their
symptoms to resolve spontaneously or to be relieved by
self-medi cation. Futureheal th education campaignsshould
emphasi sethat patients with symptoms of ACS should not
walit longer than 15 minutes for their symptomsto resolve
before seeking medical help or calling for an ambulance.
Also, they should call for an ambulanceinstead of waiting
for their relatives or friends to send them to hospital.

Knowledge of the other symptoms of AMI wasfound to
bedeficient inthe study populationinthe REACT trial and
contributed to prehospital delay.'” Hence, the public
education campaigns in the REACT tria incorporated
public messages which emphasised the other symptoms of
AMI aswell aschest pain. Althoughnosignificant reduction
indelay wasfound intheinterventiongroupinthe REACT
trial,*® asimilar public education programmein Singapore
may be more successful since this is a more contained
community with a less competitive media environment.
The public should therefore be informed to look out for
“angina-equivalent symptoms” in future public education
campaigns. They should betold specifically that symptoms
like breathlessness, especially when associated with
sweatiness, should be taken serioudly.
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We found 52% of patients coming to hospital by private
vehicles or taxis, underscoring the perception that these
modes of transportation were the quickest way to the
hospital. These modes of transportation, though at times
thefastest, arecertainly not the safest waystothe ED, since
those with ACS are at risk of developing complications
duringthejourney tohospital. Hereagain, publiceducation,
especially on how to recognise a cardiac emergency and
thus, to call for an ambulance, hasanimportant roleto play.
The public should be informed in future campaigns that
SCDF ambulances are best equipped and staffed to handle
emergencies such as these.

An interesting observation from this study is that more
patients presented on Mondays than the other days of the
week but this did not apply to older patients. This finding
isinkeepingwithvariousother studies'®*? andisattributable
to the stress of going to work on Mondays, when aheavier
work load is anticipated and when one hasto contend with
the heavier rush-hour traffic. It is also postulated that
patients tend to postpone seeking help on weekends when
medical helpislessreadily available. However, thisis not
supported by our data which found that the delay on
Mondays was not significantly longer than the other days
of the week, implying that the patients did not postpone
seeking help on weekends.

We wish to highlight afew limitations in our study. As
in al interview-based studies, there might be recall bias
andinaccuracy inrecall of timing of eventsby the patients.
Only patients who were able to give a history at the ED
were interviewed. Patients who were unconscious,
intubated, moribund or had collapsed and died outside the
hospital froman AM| wereexcluded fromthisstudy. Thus,
thecharacteristicof thislatter group could not bedetermined.
The study was carried out in public hospitals, hence, the
characteristics of the patients may not be reflective of the
general population. Our findings were based on ED
attendance and hence, not directly comparable to
popul ation-based studies. We did not ascertain the time of
symptom onset in patients without chest pain and their
delay in presentation could not be analysed.

Conclusion

This study found that there was still a long delay in
presentation of patients with ACS at the ED. Much of the
delay can be rectified by way of inculcating a greater
awareness of the signs and symptoms of ACS among
members of the public. Certain groups, such as diabetics
and those with CAD risk factors, should be specificaly
targeted. The processes involved from the time of first
symptomsto thetime of presentation at the ED can also be
improved. Factorsfor thedelay at thegeneral practitioners
clinic should be identified and studied and the transport
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mechanism be further improved by way of educating the
public on the importance of the ambulance services.

To conclude, we recommend that health campaigns be
carried out more vigorously to educate the public on how
to recognise the symptoms of ACS, the importance of
presenting early at the hospitalsand to use the ambulances
when they have such symptoms. These campaigns can be
in the form of public cardio-pulmonary resuscitation
programmes, mass media campaigns, or even a national
health education programme. The impact of such public
education programmes can be a future topic of research.
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