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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). Materials and Methods: The study population comprised patients presenting with the
signs and symptoms of ACS at the ED of 5 government and restructured hospitals in Singapore from 1 April to 31 May 1999. These patients
were interviewed with a structured questionnaire which explored patient demographic data, risk factors, prehospital symptomatology, 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
delay was due to patients awaiting symptom resolution. Forty per cent came by emergency ambulances to hospital. Conclusion: Our findings
identified various patient characteristics that contributed to delay in presentation to hospital which should be addressed in future education
campaigns.
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Introduction

Acute coronary syndrome (ACS) refers to a continuum
of clinical entities ranging from unstable angina pectoris
(UAP) to Q-wave myocardial infarction. Mortality rates
from acute myocardial infarction (AMI) have seen a
worldwide decline in recent years.1 This has been attributed
to improved survival of hospitalised patients emanating
from advances in acute medical care, as well as the
decreasing incidence of coronary artery disease (CAD)
which resulted from successful primary preventive
measures. The Minnesota Heart Survey, however, observed
that medical care had greater impact on mortality trends in
CAD compared to primary preventive measures.2 The
improved in-hospital survival rate is largely attributable to
the use of thrombolytic therapy, with shorter door-to-
needle time yielding better outcomes. The best results are

obtained when patients are given thrombolytics within 2
hours of symptom onset.3

There has also been a decline in the incidence, mortality
and morbidity associated with AMI in Singapore.4 Despite
this observation, AMI and ischaemic heart disease remain
the second commonest cause of death in Singapore.5

Currently, 48% of patients with AMI die each year, yielding
a crude death rate of 41.5 per 100,000 population
(unpublished data from Epidemiology & Disease Control
Department, Ministry of Health, Singapore). Fifty-seven
per cent of cardiac arrests due to AMI occur in the prehospital
environment.6 At present, survival of out-of-hospital arrests
in Singapore is poor (2.65%).6 It is anticipated that earlier
presentation to hospital will lead to a decrease in out-of-
hospital arrests and therefore better survival rates.

Delay in seeking care is commonly divided into 3 major
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components: prehospital patient delay, transportation delay,
and delay in hospital evaluation and diagnosis prior to
treatment.7 Studies done overseas have identified factors
contributing to prehospital delay.3,8-10 However, these factors
are usually specific to the community involved. To our
knowledge, no study has been performed locally to identify
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

This is a multi-centre, prospective, cross-sectional study.

Patient Population

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

a) presentation at the EDs of 5 public hospitals in Singapore
(Alexandra Hospital, 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
angina occurring with minimal exertion, at rest, during
sleep; new-onset angina of less than 1 month’s duration
or brought on by minimal exertion; or a change in a
previously stable anginal syndrome; with new ST el-
evation >1 mm in 2 or more contiguous leads or 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

unconscious.

The subjects were interviewed by trained interviewers
(all qualified doctors) at the EDs with a structured
questionnaire. The questionnaire was planned by a group
of senior emergency physicians in Singapore. It explored
patient demographic data (age, sex, socio-economic status
including education level and type of house, staying alone),
CAD risk factors (history of ischaemic heart disease,
diabetes mellitus, 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
questionnaire. Detailed notes were drawn up to explain
each component of the questionnaire including the
terminology, and these were given to each interviewer. The
questionnaire was pilot-tested at one of the participating
EDs over a period 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,
c) 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.

Statistical 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
contributed to delay in presentation in the medical 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 visits for ACS and satisfied the eligibility 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
the cohort are presented in Table I. One third of the patients
had no formal education. Slightly less than one third had
primary and secondary education, respectively. Only 8%
had tertiary education. The majority lived in public housing.
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
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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 be identified in 5.7% of the patients
with ACS.

Symptomatology

Figure 1 shows the distribution of patients according to
the site of their chest pain. About 18% of the subjects with
ACS did not present with typical chest pain (they either had
epigastric pain or no pain at all). However, central (57.7%)
and left-sided (17.7%) chest pain were most commonly
reported. More diabetic as compared 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
breathlessness (47%) followed by sweating (42%), dizziness
(19%), nausea (15%), syncope (8%), dyspepsia (2%) and
palpitations (1%). Breathlessness (54%) was the commonest
presenting symptom in patients who did not present with
chest pain.

Timing

More patients presented on Mondays compared to other
days of the week. However, when this was further analysed
according to age groups, it was found that whilst younger
patients (less than 60 years old) tend to present on Mondays,

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. This was 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
patients with chest pain presented within 1 hour from their
worst episode of chest pain. Close to 24% presented
between 1 and 2 hours whilst 13% presented between 2 and
3 hours from 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 ambulances 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

TABLE I: 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) n represents the actual number of respondents for the respective

questions

Fig. 2. Time from most severe symptom to arrival at emergency room.

Fig. 1. Number of patients by location of pain.
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minutes; SD, 13 minutes) to arrive in hospital from the time
the ambulance was called.

Multivariate analysis was performed to determine what
factors contributed to differences in time between 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
those who lived in executive apartments and private houses
tend to present earlier than those who lived in smaller
public flats (P = 0.015). There was no significant relationship
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.

Patients who initially presented to a primary care doctor
took a median time of 1.1 hours from consultation with the
a primary care doctor to arrival at the ED (mean, 2.7 hours;
SD, 6.2 hours).

The patients were asked to determine the possible reasons
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 symptoms to
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 a lay person (3%). Other reasons (4%) included:
prior consultation with general practitioner/cardiologist,
waiting for a taxi, 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
symptoms to a condition that requires medical attention, to
make a decision to seek care, to arrange transportation and
finally, to make the journey to hospital. Studies have
shown that between 20% and 60% of all AMIs go
unrecognised due to either lack of chest pain or atypical
symptoms.11,12 Our study found that 18.3% of patients with
ACS did not have chest pain. In this group of patients, the
commonest symptom was breathlessness.

The median prehospital delay times in the United States
and European studies ranged from 120 to 420 minutes.13

Our study showed a median delay time of 126 minutes from
the worst episode of chest pain.

This study found that patients with diabetes tend to
present later and may not have chest pain as the 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 studies to be associated with a longer delay.14 In our
study, consultation with a primary care doctor was also
associated with a later presentation. A median time 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.
This is in keeping with the finding from previous studies in
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 atypical symptoms and telephone
consultation with patients’ physician as factors associated
with a longer delay in presenting at the ED.15,16 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-medication. Future health education campaigns should
emphasise that patients with symptoms of ACS should not
wait longer than 15 minutes for their symptoms to resolve
before seeking medical help or calling for an ambulance.
Also, they should call for an ambulance instead of waiting
for their relatives or friends to send them to hospital.

Knowledge of the other symptoms of AMI was found to
be deficient in the study population in the REACT trial and
contributed to prehospital delay.17 Hence, the public
education campaigns in the REACT trial incorporated
public messages which emphasised the other symptoms of
AMI as well as chest pain. Although no significant reduction
in delay was found in the intervention group in the REACT
trial,18 a similar public education programme in 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 be told specifically that symptoms
like breathlessness, especially when associated with
sweatiness, should be taken seriously.
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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
the fastest, are certainly not the safest ways to the ED, since
those with ACS are at risk of developing complications
during the journey to hospital. Here again, public education,
especially on how to recognise a cardiac emergency and
thus, to call for an ambulance, has an important role to 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
is in keeping with various other studies19,20 and is attributable
to the stress of going to work on Mondays, when a heavier
work load is anticipated and when one has to contend with
the heavier rush-hour traffic. It is also postulated that
patients tend to postpone seeking help on weekends when
medical help is less readily available. However, this is 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 a few limitations in our study. As
in all interview-based studies, there might be recall bias
and inaccuracy in recall of timing of events by 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 from an AMI were excluded from this study. Thus,
the characteristic of this latter group could not be determined.
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
population-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 specifically
targeted. The processes involved from the time of first
symptoms to the time of presentation at the ED can also be
improved. Factors for the delay at the general practitioners’
clinic should be identified and studied and the transport

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 hospitals and 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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