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Abstract
Background: Chest pain, associated with diverse aetiologies and management strategies, is a common diagnostic challenge in the
emergency department (ED). This study aimed to compare dispatch based on current disposition practices after ED diagnosis with
expected disposition as determined by patient history, electrocardiogram, age, risk factors, and tropon in level (HEART) scores.
Methods: The target population comprised all patients presenting with chest pain at the ED at a single centre from May to August 2015.
Data were collected from face-to-face interviews. HEART scores were calculated according to the ED protocol for chest pain patients.
For the analysis, the outcome variable was the clinical decision to dispatch the patient home or a treatment ward, and for early invasive
strategies and was compared to the outcome based on the HEART score. The HEART score (varying from 0 to 10) was calculated by the
sum of the individual scores of each variable which is scored 0, 1, or 2. Inferential data analysis included chi-square tests, Mc Nemar tests
for paired proportions, and analysis of variance (ANOVA).
Results: The patients (n = 1092) were predominantly female (n = 512; 52.7%), Indo-Trinbagonian (n = 580; 58.9%), and aged ≥ 65 years (n
= 265; 26.9%). Acute coronary syndrome (ACS) was absent in > 50% patients (n = 577, 58.6%). There were no differences in ED diagnoses
according to sex, age, orethnicity. HEART scores increased with age and ranged from 0 (n = 114; 11.6%) to 8 (n = 2; 0.2%) with a mean
equal to 2.70 ± 1.721, with both modal and median scores of 3 (n = 199; 20.2%). Age, diabetes, hypertension, atypical chest pain, and ACS
were HEART score predictors. The mean HEART scores of hospitalised and discharged patients were 3.3 ± 1.60 and 1.4 ± 1.19, respectively.
The concordance between ED and HEART score disposition was 43.4% for home discharged; and 91.0% for hospitalised patients. The
percentage of patients discharged home after ED diagnosis was significantly lower than the percentage that would have been discharged
based on the HEART score assessment (p ≤ 0.001).
Conclusion: The disposition plan for patients presenting with chest pain based on ED diagnosis errs on the side of caution. Compared to
clinical decision-making using the HEART score, it is somewhat conservative.

Keywords
Chest pain, Heart score, Patient disposition, Emergency, Screening tool

Background
Chest pain as a presenting symptom is common in
the emergency department (ED) and accounts for 5%
to 6% of ED patients in the United States [1,2]. Chest
pain can result from a wide range of aetiologies from
benign conditions such as muscular pain, atypical chest
pain, anxiety, and stress to life-threatening conditions
like acute pericarditis, aortic dissection, pulmonary
embolism, and cardiac ischaemia [3]. Distinguishing

between these causes is of utmost importance to allow
for safe and effective management. Life-threatening
conditions require prompt diagnosis and early treatment
to prevent complications [4], increasing the patient’s
chances of survival [5]. For benign conditions, being
overly cautious may result in avoidable admissions
at a tremendous cost without any significant value to
the patient or the health care system [6]. The majority
(58.7%) of chest pain presentations are non-cardiac
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in origin and are classified as ‘anxiety’, ‘panic’, or
‘chest pain of unknown cause’ [7]. Patients with these
conditions may be discharged home. To optimise
outcomes and minimise costs, numerous clinical
decision-making instruments have been researched
for screening and treating chest pain in the ED. These
tools can minimise the risk of incorrect or inappropriate
diagnosis, delayed treatment, or even loss of life.
In addition, the accompanying emotional and social
problems associated with these risks can be reduced [8]
along with the legal and economic consequences [9].
Screening tools such as the Thrombolysis in
Myocardial Infarction (TIMI) risk score [10] and the
History, Electrocardiogram (ECG), Age, Risk factors,
and Tropon in level (HEART) score [11] are used to
assess the severity of chest pain [12] and improve case
management [4]. The HEART score helps to stratify
patients into low, intermediate, or high-risk categories
and is designed to assess patients suspected of cardiac
chest pain during the emergency. Scores such as the TIMI
stratify the risk for heart events in patients with high-risk
for or currently active acute coronary syndrome (ACS)
to decide intervention strategies (surgical or otherwise).
The aim of this study was to evaluate and compare the
actual patient discharge dispositions (admission or
discharge) from the ED of a tertiary health care institute
in a resource-limited country with retrospectively
determined disposition recommendations based on the
HEART score.

Patients and Methods
The target population in this retrospective study
included all patients with chest pain who reported to
the ED of the largest public tertiary health care institute
in Trinidad, the San Fernando General Hospital, which
serves about 600,000 patients [13]. The hospital
provides free, convenient, 24-hour service and is open
to everyone, resulting in most island residents and
visitors seeking medical care at this institution. Some
patients, however, choose to attend private health
institutions for treatment.
The sample comprised of patients presenting to the
ED with chest pain from 2 May 2015 to 26 August 2015
(117 days). There was no reason to believe that patients
admitted prior to 2 May differed significantly from those
included in the study sample. Patients with chest pain
were identified between 8 and 9 am each day except
on weekends and public holidays. Weekend and public
holiday patients’ records were reviewed on the following
day. Patient names were cross-referenced with those
on a computerised medical records system (Selma, CNS
a.s., Czech Republic), and the patient medical record
cards from the ED filing room. The sample consisted of
patients who were at least 18 years old with useable
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records, as well as a diagnosis of documented chest pain
as assessed by the ED physician. Prior to data collection,
all participating staff members, including nurses,
doctors, and clerks were trained according to the study
protocol.
Data were collected from the medical record cards
using a pilot-tested questionnaire. The pilot allowed for
changes, thereby preventing ambiguity in or irrelevance
of the questions. The relevant questions included
sections on the patient socio-demographics (age,
sex, ethnicity, marital status), presenting symptoms,
medical history, results of laboratory and radiographic
investigations (blood counts, ECG, chest X-ray, computed
tomography [CT], and echocardiography), ED diagnosis,
treatment, discharge, and referrals. Some patients were
assessed as having atypical chest pain. Atypical chest
pain is defined as chest pain not classical of angina but
presenting as chest burning, sharp, and can also occur
from a number of non-cardiac factors.
Of the two categories of ED patients (admitted
or discharged), discharged patients can be DAMA
(discharged against medical advice) or discharged by
the attending physician. Data were entered in SPSS,
Version 19.0 (IBM Corp., Armonk, NY), through which
further analysis was undertaken using SPSS, Version
23.0 (IBM Corp., Armonk, NY) [14].
The HEART scores were calculated by the procedure
described by Six, et al. [15] for patients with chest pain in
the emergency room. The HEART score is based on five
factors: H (heart), E (ECG), A (age), R (risk factors), and T
(trop on in levels). Each factor was scored 0, 1, or 2 points,
depending on the severity and extent of abnormality
[15]. The actual number of patients dispatched home or
to a medical ward for further treatment was compared
to the number that would have been dispatched using
the HEART score criteria where: 0-3 points holds a low
risk of 2.5% for an endpoint and supports an immediate
discharge, a HEART score of 4-6 points, moderate risk
of 20.3%, implies admission for clinical observation/
evaluation and a HEART score ≥ 7 points, with a high risk
of 72.7%, supports early invasive strategies [11].Cohen’s
kappa was used to compare the level of agreement
between the ED disposition and disposition determined
using the HEART score in retrospect. See (Table 1) for
interpretation of kappa scores.
Prior to the use of Analysis of variance (ANOVA),
HEART scores were computed as proportions (out of
10) and the Arcsine transformation was used to convert
the corresponding data in order to satisfy one of three
necessary and sufficient requirements for using this
ANOVA to compare means; namely, that they have a
Normal distribution with finite mean and finite variance
N ( µ , σ 2 ) . Heart scores are integers and hence are not
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statistics. The inferential methods included chi-square
hypothesis testing and analysis of variance (ANOVA)
with 95% confidence intervals (CIs).

Table 1: Interpretation of kappa (Landis & Koch, 1977) [16].
Kappa

Interpretation

<0

Poor agreement

0.0-0.20

Slight agreement

0.21-0.40

Fair agreement

0.41-0.60

Moderate agreement

0.61-0.80

Substantial agreement

0.81-1.00

Almost perfect agreement

continuous; and do not have a Normal distribution;
hence they could not be used for ANOVA. There was no
reason to believe that the other two conditions; namely,
that the HEART score were independent and identically
distributed were both satisfied.
Data are described with frequency and percentage
distribution tables, graphs, and selected summary

The collected data was kept confidential, and only
the researchers, statistician, and research assistants
were granted access. The Clinical Governance and Ethics
Committee of the South-West Regional Health Authority
granted ethical approval on 28 April 2015, operating
from San Fernando, Trinidad and Tobago. Since the data
from the medical records was de-identified, the ethics
committee did not require informed consent from each
patient.

Results
Socio-demographics
During the study period (2 May 2015 to 26 August
2015 [117 days]), a total of 11,941 patients visited

Emergency department a�endees
(11,941 pa�ents)

chest pain presenta�on: 1014
(8.5%) pa�ents

Under 18: 16(1.6%),

Exclusion (29)-

Unsa�sfactory or inadequate data 13
(1.3%)
Pa�ents who died (0.003%)

Useable sample of chest pain
985 pa�ents

Admi�ed to wards
654 (66.4%)

Discharged against medical advice
26 (2.6%)

Discharged home 305
(31%)

Figure 1: Emergency department patients with chest pain.
Copyright: © 2021 Bahall M, et al. This is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

• Page 33 •

Cardiol Cases Syst Rev

Open Access

the ED. Of these, the records of 1014 (8.5%) patients
who presented with chest pain were reviewed. Of
these, 29 were excluded: Sixteen (1.6%) were under
18 years of age and thirteen (1.3%) had inadequate or
unsatisfactory data (Figure 1).
A total of 985 records were useable and formed the
basis of all the findings reported hereafter. The majority
of patients were female (n = 512; 52.7%), ≥ 65 years of
age (n = 265; 26.9%), and of Indo-Trinbagonian descent
(n = 580; 58.9%) (Table 2).
Additional presenting symptoms in the sample group
ranged from atypical chest pain (0.9%) to shortness of
Table 2: Distribution of selected demographic variables.
Variable

N

%

Male

470

47.7

Female

512

52

Unknown

3

0.3

18-24

55

5.6

25-34

119

12.1

35-44

119

12.1

45-54

214

21.7

55-64

213

21.6

65+

265

26.9

Afro-Trinbagonian

247

25.1

Indo-Trinbagonian

580

58.9

Mixed

58

5.9

Other

33

3.4

Unknown

67

6.8

Sex

Age, years

Ethnicity

Table 3: Additional presenting symptoms in the sample group.

Presenting symptoms

N

%

Shortness of breath

450

45.4

Wheezing

29

20.9

Nausea

181

19.1

Palpitations

169

17.1

Light headedness

120

12.1

Sweating

111

11.2

Vomiting

105

10.6

Cough

94

9.5

Classical chest pain

91

9.2

Fever

58

5.9

Syncope

19

1.9

Pleuritic pain

18

1.8

Atypical chest pain

9

0.9

breath (n = 450, 45.4%) (Table 3). Symptoms showing a
frequency of < 1% included anxiety, near fainting, and
fatigue.

Emergency department diagnosis/dispatch/
cardiovascular risk distribution
In the ED, following initial triage of chest pain,
patients were reviewed by the emergency physician
with the supervision of a registrar. The diagnosis was
made by the attending physician or in unclear cases by
a senior doctor. The diagnosis was made based mainly
on medical history, physical examination, and relevant
investigations such as ECG and troponin blood tests
within the initial presentation to the ED. More than
half (n = 577, 58.6%) of the patients did not have ACS,
5.7% (n = 56) were diagnosed with acute myocardial
infarction (AMI), and 2.0% (n = 20) had ST-segment
elevation myocardial infarction (Figure 2). Chi-square
analysis showed that ED diagnoses were independent
of sex, age group, and ethnicity.
Of the patients presenting with chest pain, 2.6%
were DAMA and 31% were discharged home (Figure 3).
Admission to non-medical wards was due to inadequate
bed availability in the medical wards. Patients who were
hospitalised (66.4%) were older than those who were
discharged by physician and those who were DAMA.
The mean ages of patients who were DAMA, those
discharged home, and those who were hospitalised
were 50.0 (± 16.73) years, 41.6 (± 15.38) years, and 58.4
(± 14.5) years, respectively. In addition, with respect to
disposition, disposition (admission, or discharge) were
associated with sex (chi-square = 4.084, degrees of
freedom [df] = 1, p = 0.025), age (chi-square = 219.497,
df = 5, p = ≤ 0.001), and ethnicity (chi-square = 35.768,
df = 52, p = ≤ 0.001). Specifically, the percentage of
males warded (71.7%) was significantly higher than the
percentage of females (65.5%). A significantly larger
proportion of Indo-Trinbagonians (75.1%) than AfroTrinbagonians (56.2%) or patients of mixed ethnicity
(55.2%) were hospitalised. Finally, the probability of
being hospitalised increased with age among patients ≥
40 years (Figure 4).
The characteristics of the patients were different
for each type of disposition. Hospitalised patients were
distributed equally between males and females but
were predominantly Indo-Trinbagonians (65.6%) and
over 50 years of age (75.8%). The hospitalised patients
showed no significant difference between the mean
age of male and female patients (p = 0.607) or among
the three ethnic groups (p = 0.080). Of the 305 patients
who were discharged by physician after diagnosis in
the ED, the majority were female (n = 175; 57.4%) and
predominantly Indo-Trinbagonian (n = 142; 46.6%).
However, there was no difference between the mean
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70
58.6

Percentage

60
50
40

33.7

30
20
10

5.7

0

No CAS

Unstable Diagnosis

2.0

NSTEMI

STEMI

Figure 2: Emergency department (ED) diagnosis (N = 985).
Abbreviations: ACS: Acute Coronary Syndrome; ER: Emergency Room; STEMI: ST-Segment Elevation Myocardial Infarction; NSTEMI:
Non-ST-Segment Elevation Myocardial Infarction

70.0
59.5

Percentage

60.0
50.0
40.0
31.0

30.0
20.0
10.0

5.1

2.6
0.0
DAMA

Home

Medial Ward

Surgical Ward

1.8
Other Ward

Where Sent

Figure 3: Patient discharge after ED diagnosis.
DAMA: Discharged against Medical Advice.
Table 4: Distribution of the number of HEART SCORE risk factors
according to emergency room disposition.
Risk factors: n (%)
ER disposition

0

1-3

>3

DAMA (n = 26)

11 (42.2)

14 (53.8)

1 (3.8)

Disch (n = 305)

173 (51.7)

128 (42.2)

2 (0.7)

Adm (n = 654)

152 (23.4)

474 (72.9)

24 (3.7)

Overall (n = 985)

336 (34.3)

616 (62.9)

27 (2.8)

Abbreviations: DAMA: Discharged Against Medical Advice; ER:
Emergency Room; Disch: Discharge by Physician; Adm: Admission

age of male and female patients (p = 0.769) or among
the three ethnic groups (p = 0.949).
More than half the patients who were DAMA (14/26,
53.8%; 95% CI [33.4, 73.4]) had 1 to 3 risk factors, 51.7%
(95% CI [50.9, 62.4]) of the patients discharged by
physicians had no risk factors, and 72.9% (95% CI [68.9,
75.9]) of the hospitalized patients had 1 to 3 risk factors
(Table 4). Overall, only 2.8% (27/985, 95% CI [1.8, 4.0])
of patients had more than three risk factors (such
as diabetes mellitus, hypertension, hyperlipidaemia,
smoking, sedentary lifestyle, family history of ischemic
heart disease (IHD), apolipo protein (apo)-A/apo-B,
stress/depression (Table 4).
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100

80

Percent warded

90.3

88.1

90

70

61.3

60

65.1

70.2

76.2

50
39.6

40

32.1

30

25.0

23.6

20
10
0

18 - 24 25 - 29 30 - 34 35 - 39 40 - 44 45 - 49 50 - 54 55 - 59 60 - 64

65+

Age group
Figure 4: Percentage of patients hospitalised according to age group.
Table 5: Selected patients’ medical and lifestyle history according to emergency room disposition.
Location: n (%)
Variable

Discharged against medical advice Home

Ward

Total

p-value

Current smoker

3 (2.3)

44 (14.4)

82 (63.6)

129 (13.1)

0.702

Diabetes mellitus

9 (34.6)

43 (14.1)

276 (42.2)

328 (33.3)

≤ 0.001

Hypertension

7 (26.9)

67 (22.0)

364 (55.7)

438 (44.5)

≤ 0.001

Abdominal obesity

0 (0.0)

3 (1.0)

3 (0.5)

6 (0.6)

0.574

Stressful life

0 (0.0)

0 (0.0)

2 (0.3)

2 (0.2)

0.602

Alcohol

2 (7.7)

28 (9.2)

46 (7.0)

76 (7.7)

0.502

Family history of heart disease

0 (0.0)

3 (1.0)

1 (0.2)

4 (0.4)

0.975

Hypercholesterolaemia

0 (0.0)

0 (0.0)

9 (1.4)

9 (0.9)

0.101

Ischaemic heart disease

4 (15.4)

17 (5.6)

227 (34.7)

248 (25.2)

≤ 0.001

Previous heart attack

2 (7.7)

2 (0.7)

59 (9.0)

63 (6.4)

≤ 0.001

*Does not add to total due to multiple factors
Table 6: Relative risk (RR) of being hospitalised after emergency department diagnosis as per the selected health condition.
95% CI for RR
Variable

RR

Lower

Upper

Smoking

0.912

0.712

1.167

Diabetes

2.683

2.509

3.496

Hypertension

2.786

2.223

3.492

Abdominal obesity

0.671

0.3

1.5

Alcoholism

0.826

0.617

1.106

Family history of ischaemic heart disease

0.446

0.252

0.791

Ischaemic heart disease

4.974

3.275

7.554

Previous heart attack

5.992

2.158

14.493
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Overall, the majority of patients presenting with
chest pain had hypertension (44.5%) or diabetes
mellitus (33.3%) (Table 5). However, the prevalence of
cardiovascular (CV) risk in each category was markedly
different. Among the hospitalised patients, the
proportion of patients with hypertension and diabetes
mellitus accounted for 83.1% and 84.1% of the total,
respectively, while in patients discharged to home,
these CV risks accounted for just over 10% of patients
with chest pain (Table 5). Diabetes, hypertension,
IHD, and a history of previous heart attack (p ≤ 0.001)
were the only associated risk factors with ED patient
disposition. Specifically, patients with at least one of
these CV risks were more likely to be hospitalised after
diagnosis in the ED than patients with other health
conditions (Table 5). A comparison of the relative risk
(RR) of being hospitalised or not with 95% CI is shown in
Table 6 for selected variables. A history of heart attack,
IHD, hypertension, or diabetes mellitus carried the
highest RR of being hospitalised (Table 6).

HEART score status and associated factors
The minimum HEART score was 0 (n = 114; 11.6%),
maximum was 8 (n = 2; 0.2%), modal and median scores
were both 3 (n = 199; 20.2%), and mean was 2.70 (±
1.721). Patients who were hospitalised had higher mean
scores than patients who were discharged home and
DAMA. (Table 7) shows the mean (± standard deviation
[SD]) and the corresponding 95% CIs for the HEART

scores according to ED disposition. The ANOVA showed
that ethnicity (p = 0.235) and history of a previous heart
attack (p = 0.168) were not significantly associated with
the mean HEART score (Table 8).

Multivariable linear regression
A plot of the mean HEART score versus age showed
that a quadratic function may be a good fit for the
functional relationship between these two variables
(Figure 5). It was clear, however, that the true functional
relationship was better represented by a multivariable
relationship, preferably linear, for easy interpretation.
Subsequent multivariable linear regression analysis
showed that age (p ≤ 0.001), sex (p = 0.007), diabetes
(p ≤ 0.001), hypertension (p ≤ 0.001), IHD (p ≤ 0.001),
atypical chest pain (p = 0.035), and the ACS type (p ≤
0.001) were predictors of the HEART score (Table 9).
The lack of fit did not appear to be substantial (R2 =
0.620, adjusted R2 = 0.618).

Emergency department disposition and HEART
score disposition: Cohen’s kappa
The concordance and discordance between ED
disposition and HEART score disposition are shown in
Table 10. Both methods showed agreement with respect
to the disposition of 586 (61.1%) patients, divided
between those discharged home (n = 285) and those
admitted or warded (n = 301). The discordance was high

Table 7: HEART score descriptive and inferential statistics by emergency room (ER) disposition.
ER Disposition
Estimator

Home

Ward

Discharged against medical advice

(n = 305)

(n = 654)

(n = 26)

Mean (± SD)

1.4 (± 1.19)

3.3 (± 1.60)

2.4 (± 1.8)

95% CI

(1.29, 1.55)

(3.19, 3.43)

(1.71, 3.14)

Table 8: Analysis of Variance (ANOVA): Transformed HEART score.
Source

SS

df

MS

F

p-value

Sex

0.048

1

0.048

3.824

0.051

Ethnicity

0.034

2

0.017

1.354

0.259

Atypical chest pain

0.051

1

0.051

4.013

0.045

ACS type

0.877

3

0.29

23.169

≤ 0.001

Diabetes mellitus

0.434

1

0.434

34.407

≤ 0.001

Hypertension

0.446

1

0.446

35.326

≤ 0.001

IHD

0.971

1

0.971

76.988

≤ 0.001

Previous heart attack

0.022

1

0.022

1.728

0.189

Age group

3.092

5

0.618

49.024

≤ 0.001

Error

10.95

868

1.08

Total

29.314

884

ACS: Acute Coronary Syndrome; IHD: Ischaemic Heart Disease; SS: Sum Of Squares; Df: Degrees of Freedom; MS: Mean Squares; And F Ratio:
MS Value Divided By MS Residual
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Table 9: Table of regression coefficients.
Variable

Coefficient (B)

SE (B)

p-value

(Constant)

-0.118

0.124

0.339

Age

0.037

0.003

≤ 0.001

Sex

-0.187

0.069

0.007

Diabetes mellitus

0.657

0.085

≤ 0.001

Hypertension

0.543

0.086

≤ 0.001

IHD

0.891

0.087

≤ 0.001

Atypical chest pain

0.758

0.359

0.035

ACS type

0.501

0.053

≤ 0.001

ACS: Acute Coronary Syndrome; IHD: Ischaemic Heart Disease.
Table 10: Emergency Department (ED) disposition vs. HEART Score disposition.
Heart score disposition
ED disposition

Discharged home

Admitted

Total

Discharged home

285

20

305

Admitted

353

301

654

Total

638

321

959

Table 11: Measure of agreement (Cohen’s kappa).
Measure of agreement

kappa

No. of valid cases

Value

Standard Error

Approx. Tb

p-value

0.306

0.022

12.062

≤ 0.001

959

5.00
4.50

Mean HEART Score

4.00
3.50
3.00
2.50
2.00
1.50
1.00
.50
.00

18 - 24

25 - 34

35 - 44

4 5- 54

55 - 64

65+

Age (years)
Figure 5: Mean HEART score based on patients’ ages.
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regarding the number of patients admitted based on
the ED diagnosis but who qualified for discharge home
according to the HEART score criteria. A total of 353
(36.8%) of the 959 patients were in this category.
Cohen’s kappa was used to measure the reliability
using the HEART score method as the gold standard
(Table 11). The null hypothesis of no agreement
between ED disposition and HEART score disposition
was rejected (p ≤ 0.001). However, the kappa measure
of agreement (0.306, 95% CI [0.281, 0.349]) was fair at
best using the Landis & Koch [14] interpretation.
Of the 26 patients DAMA, 6 (30.8%) satisfied the
HEART score criteria for being admitted.

Discussion
General (diagnosis, prevalence, and dispatch)
This study found that the disposition of patients
presenting with chest pain based on ED diagnosis erred
on the side of caution; thus, the agreement with HEART
score disposition was ‘fair’. At the study site, patients
with chest pain accounted for 8.5% of emergency
admissions. This is similar to the findings of the chest
pain evaluation registry (CHEPER) study (5.3%) [2],
as well as 6% found in England and Wales [17] and
5%in the USA [18]. Among the hospitalised patients,
suspected ACS accounted for 41.4% of the patients.
This is similar to other studies that reported 11% to 39%
of coronary artery disease (CAD) patients experienced
chest pain [19], 45% to 50% of ED patients have cardiacrelated chest pain [20], and 50% to 55% of patients
experience non-cardiac chest pain [21,22].
In terms of ED disposition, our study revealed that
31% of the patients were discharged home and 66.4%
were admitted; the rest were DAMA. These results
were independent of age, sex, and ethnicity. According
to Eichel Berger, et al. over 80% of CAD patients were
admitted [23]. Koukkunen, et al. reported 25% (n = 764)
of patients were discharged home, 417 or 13% were
discharged after observation, and 1702 patients were
hospitalised [24].
In our study, 41.4% of patients presenting with chest
pain to the ED were diagnosed with ACS; 81.4% of ACS
patients had unstable angina while 12.9% had non-STsegment elevation myocardial infarction (NSTEMI). This
is similar to the findings of Belguith, et al. who reported
that 49.7% of non-traumatic chest pain cases were due
to ACS, and 74.2% of ACS cases comprised unstable
angina/NSTEMI [25].

Characteristics of patients: Hospitalised versus
discharged
In our study, the majority (72.9%) of hospitalised
patients had 1 to 3 cardiovascular risks, (predominantly
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diabetes mellitus, hypertension, previous myocardial
infarction, IHD, smoking, and hyper cholesterolaemia).
In contrast, the majority of discharged patients had
no risk factors. Risk factors were more prevalent in
premature ACS patients compared with the general
population especially among young women with a family
history of CAD [26]. The hospitalised patients were
generally older (mean 58.4 [± 14.5] years), distributed
equally among males and females, and > 50 years of age
(75.8%) compared to those who were discharged. There
was no significant difference between the mean age
of male and female patients (p = 0.607) or among the
three ethnic groups (p = 0.080). These findings contrast
with those of a study conducted in the United States
by Trivedi, et al., which revealed that acute myocardial
infarction is more likely to be common among young
black women [27].
The absence of any CV risk in the majority (51.7%) of
discharged patients was similarly observed in a study by
Lau, et al. who found that patients discharged from EDs
were less likely to have diabetes, hypertension, or prior
heart diseases [28]. Our study also revealed that of the
407 patients clinically assessed as having ACS, 19 (4.7%
of ACS cases) were discharged home. These patients
may be at low risk for future heart events, with doctors
willing to discharge such patients.

HEART score
In our study, the mean HEART score of the hospitalised
patients was 3.3 ± 1.60 compared to that of patients
discharged home (1.4 ± 1.19). A comparison of potential
disposition based on the HEART score and current
practices revealed a high percentage of concordance
with 91% agreement on the decision to admit patients.
However, there was only 43.4% agreement on who
should be discharged home. Based on the HEART score,
more patients would be eligible for discharge home.
Out of the 654 actual admissions, the expected number
of admissions based on the HEART score should have
been 329 patient admissions. Similar findings were
reported where more than twice the number of patients
were hospitalised than there would have been, had the
admissions been based on the HEART scores [15,29].
The relatively low mean HEART score of the hospitalised
patients and the discordant pairs could be attributed
to the habit of erring on the side of caution in medical
diagnosis. However, low-risk patients can usually be
managed at chest pain units using serial ECGs and cardiac
injury markers [30]. Furthermore, low-risk patients can
be sent home within 24 hours and can undergo tests for
ischaemia at a later date or have tests for myocardial
ischaemia done on the same day [31]. A high admission
rate may be due to other reasons for admission,
ignorance, fear of litigation, or unclear guidelines for
admission and discharge. The utilisation of the HEART
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score may decrease unnecessary admissions and avoid
needless discharge. A study by Smulowitz, et al., when
implementing the HEART score, led to a small (8.4%)
but significant decrease in admissions [32]. Kuhlman,
in his analysis of the HEART score, emphasised its use
coupled with a supportive outpatient infrastructure to
facilitate the safe disposition of undifferentiated chest
pain presenting to the ED [33]. The HEART score, with
its five parameters based on ED patients with chest
pain, is preferred because of its appropriateness in
this setting, ease of use [34], “ready availability of the
variables under consideration, and focus on shortterm outcomes” [11]. The HEART score also provides
reassurance that for low-risk patients, early discharge is
safe [35]. It is also “designed to be faster, simpler, and
more intuitive” than the other ACS risk-scoring systems
such as the TIMI or GRACE [36], a modified HEART score
that has also been used in clinical settings [37].

Limitations
This was a single-centre study with data collected
over a short period. This selection bias makes the result
not generalizable. The retrieval of patient records
on days following public holidays was challenging;
consequently, not all records could be retrieved.
Presentation of chest pain, though the most common
presentation of IHD, does not include all patients with
IHD or ACS because many cases of myocardial ischaemia
present differently. As reported by Coven, patients can
present with no pain, episodic shortness of breath,
severe weakness, light-headedness, diaphoresis, or
nausea and vomiting [38]. In a busy hospital and the
absence of a working chest pain protocol, pertinent
information may be missing. The HEART score is subject
to variations in the physicians’ perception of significant
history/physician experience. Finally, there was no
follow-up of patient outcomes.

Conclusion/Recommendations
In this study, we found that disposition practices
practiced by physicians compared to the HEART score
erred on the side of caution by admitting more patients.
Countries with limited resources should take advantage
of the HEART score to improve patient disposition
from the ED. The HEART score identifies a substantial
number of low-risk patients. For low-risk patients, the
CV risk must be weighed against the inconvenience
of tests/hospitalisation and the additional substantial
expenditure, which is particularly challenging in
resource-limited countries. In addition, patients
warranting urgent surgical intervention can be identified
and managed appropriately. HEART score screening,
owing to its objectivity, should be encouraged in the ED,
coupled with proper training and appropriate diagnostic
tools. Future research is required to evaluate patients’

Open Access

disposition particularly those discharged home.
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