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ABSTRACT
Background: Fast and accurate chest pain risk stratification in 
the Emergency Department (ED) is critical. The HEART score 
predicts the short-term incidence of major cardiac events 
(MACE) in this population and divides them into three risk cat-
egories. Our aim was to describe the chest pain population, to 
characterize the subset of patients with acute coronary syn-
drome (ACS), and to assess the prognostic value of the Man-
chester triage system and the HEART score. Chest pain is a 
common symptom in all health care settings and may be due to 
a extensive variety of disease conditions. Some of those will be 
because of treatable causes, including musculoskeletal prob-
lems with favorable outcomes; others will be because of prob-
ably deadly life-threatening conditions, inclusive of acute cor-
onary syndrome. Methods: Descriptive research design was 
adopted to conduct the study with(n=60) samples who met 
the inclusion criteria at Saveetha Medical College and Hospi-
tal. Samples were selected by convenience sampling Saveetha 
Medical College and Hospital, Chennai. A total of 60 Samples 
who met the inclusion criteria is selected by using convenience 
sampling technique. After selecting the sample, the investiga-
tor introduced him-self and explained the purpose of the study 
to the participants. Informed consent was obtained from the 
participants after assured confidentiality. The demographic and 
clinical variables were collected by using multiple choice ques-
tionnaires. Assess the risk level of acute coronary syndrome 
(ACS) by using HEART score immediately after receiving the 

chest pain patients with emergency. The data were collected, 
and score evaluation will take 10 -15 minutes after The data 
were tabulated and analyzed by descriptive and inferential 
statistics Result: The risk level of acute coronary syndrome 
(ACS) among patients with chest pain in emergency depart-
ment. Study finding shows that out of 60 samples in risk level 
of acute coronary syndrome (ACS) among patients with chest 
pain in emergency department by using HEART Score 36(60%) 
had high risk, 13(21.7%) had intermediate risk and11(18.3%) had 
low risk. Conclusion: The chest pain is the most associate fea-
ture of major adverse cardiac events in the conditions. Chest 
pain is a common presentation at the Emergency Room. Rapid 
identification level of risk acute coronary syndrome (ACS) is a 
crucial component of the triage. HEART Score is an efficient 
score in triaging acute chest pain patients at the Emergency 
Department

Keywords
HEART score, Acute coronary syndrome, Chest pain

Imprint
Babu M., Parimala L., Kala Barathi S. Assess the Risk Level of Acute 
Coronary Syndrome (ACS) Among Patients with Chest Pain in 
Emergency Department. Cardiometry; Issue No. 26; February 
2023; p. 696-700; DOI: 10.18137/cardiometry.2023.26.696700; 
Available from: http://www.cardiometry.net/issues/no26-febru-
ary-2023/acute-coronary-syndrome

Introduction: 
Chest pain, one of the maximum common signs 

and symptoms main sufferers to offer to the emer-
gency department (ED), may be brought on through 
a extensive spectrum of causes, which span from com-
pletely innocent to straight away life-threatening trig-
gers. In the emergency physicians (EPs) perspective, 
the fast identity of excessive threat sufferers and the 
concomitant rule out of low threat situations is of piv-
otal importance. Underlying acute coronary syndrome 
(ACS) debts for about 20–25% of chest ache sufferers 
visited in ED [1]. Causes of chest pain range from mus-
culoskeletal chest pain to potentially life-threatening 
emergencies as acute coronary syndrome (ACS), aor-
tic dissection or pulmonary embolism. Therefore, ac-
curate and fast risk stratification is paramount in the 
acute management of these patients, mainly to identify 
those patients with immediate risk of complications, 
as those with an ACS. This group of patients is chal-



Issue 26. February 2023 | Cardiometry | 697

lenging to discriminate, as there is a variety of clinical 
manifestations. And for almost 45% of these admitted 
to a chest pain unit[2].

The improvement of a brand new of cardiac tropo-
nin immunoassays, conventionally described as “quite 
sensitive”, has in the end represented a similarly ana-
lytical refinement for the size of this biomarker, which 
allowed to discover minor will increase of troponin at-
tention at an in advance level after the onset of cardiac 
signs and symptoms and, especially, to shorten the time 
vital for serial sampling, which remains encouraged for 
figuring out the quite suggestive boom that commonly 
characterizes myocardial injury [3]. Indeed, the advent 
of those immunoassays ought to be seemed as a para-
digm shift with inside the diagnostic method of suffer-
ers with chest pain [4] Chest pain is the most common 
reason patients are admitted to the cardiac emergency 
department [5]. The first challenge in these patients is to 
identify those with Acute Coronary Syndrome (ACS) 
[6]. This diagnostic process needs to be fast and efficient, 
as prognosis is drastically improved when patients with 
ACS receive targeted treatment as soon as possible [7]. In 
current practice, about 80% of patients with chest pain 
do not have a clear ACS at the time of presentation [8].

Physicians tend to delay the decision-making process 
and admit these patients for clinical observation while 
treating the patients as ACS. Consequently, over diag-
nosis and unnecessary treatment are common, result-
ing in unnecessary patient burden and high costs [9].

To improve risk stratification of all-cause thoracic pa-
tients in the ED and to put the case for ACS into perspec-
tive, we developed the HEART score HEART changed 
into now no longer advanced from a database as cut-
ting-edge ratings often are. The HEART rating changed 
into primarily based totally on medical enjoy and clinical 
literature and designed to be as smooth to apply because 
the Apgar rating for new-born’s [10]. HEART is an acro-
nym of its components: History, ECG, Age, Risk elements 
and Troponin. Each of those can be scored with 0, 1 or 
2 points. We retrospectively evaluated the HEART rating 
in smaller research and acquired promising results [11].

Wear compared the overall performance of the HEART 
rating with different scoring for the chest ache populace 
on the emergency department[12]. Prior to the usage of 
the HEART rating and HEART Pathway, maximum US 
emergency departments (ED’s) admitted as much as 80% 
of their sufferers with chest ache[13]. The HEART rating 
and Pathway revolutionized chest ache care with the aid 
of using presenting a secure approach of early discharge [14] 

Material and Methods: 
Descriptive research design was adopted to con-

duct the study with (n=60) samples who met the 
inclusion criteria and Samples were selected by con-
venience sampling Saveetha Medical College and 
Hospital, Chennai. A total of 60 Samples who met 
the inclusion criteria is selected by using convenience 
sampling technique. After selecting the sample, the in-
vestigator introduced him-self and explained the pur-
pose of the study to the participants. Informed con-
sent was obtained from the participants after assured 
confidentiality.. Ethical approval was obtained from 
the Institutional Ethical Committee of Health Scienc-
es under Saveetha Institute of Medical and Technical 
Sciences The demographic and clinical variables were 
collected by using multiple choice questionnaires. As-
sess the risk level of acute coronary syndrome (ACS) 
by using HEART score immediately after receiving the 
chest pain patients with emergency. The data were col-
lected, and score evaluation will take 10 -15 minutes 
after the data were tabulated and analyzed by descrip-
tive and inferential statistics

RESULT: 
The table 1 shows that in the 36(60%) had high 

risk, 13(21.7%) had intermediate risk and 11(18.3%) 
had low risk. (Figure 1) 

Table 1
Frequency and percentage distribution of HEART score to risk 
level of AcuteCoronary syndrome among chest pain N = 60

Level of Heart Score F %
Low Risk (0 – 3) 11 18.3
Intermediate risk (4 – 6) 13 21.7
High risk (7 – 10) 36 60.0
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Figure 1: Frequency and percentage distribution of HEART score 
to risk level of Acute Coronary syndrome among chest pain 

The table 2 shows that the mean heart score was 
6.47 with standard deviation of 2.76.The median score 
was 8.0 with minimum score of 1.0 and maximum 
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score of 9.0.Finding in to risk level of Acute Coronary 
Syndrome (ACS) among patients with chest pain. 

Table 2
The HEART score to risk level of Acute Coronary Syndrome 
(ACS) among patients with chest pain. N = 60

Heart Score Score
Minimum Score 1.0
Maximum Score 9.0
Median 8.0
Mean 6.47
Standard Deviation (S. D) 2.76

The table 3 shows that the demographic vari-
ables age in years (χ2= 27.679, p=0.0001) and occu-
pational status (χ2= 30.429, p=0.0001) had shown 
statistically significant association with the risk 
level of ACS among patients with chest pain at 
p<0.001 level. The demographic variable personal 
habits (χ2= 27.679, p=0.0001) had shown statisti-
cally significant association with level of risk ACS 
among patients with chest pain at p<0.05 level and 
the other demographic variables had not shown sta-
tistically significant association with the risk level 
of acute coronary syndrome (ACS) among patients 
with chest pain. 

Table 3
Association to the risk level of acute coronary syndrome among 
patients with chest pain with their selected demographic vari-
ables. N = 60

Demographic Variables F Chi-Square 
test & p-value

Age in years
χ2=27.679

d. f=4
p=0.0001, S***

18 – 45 years 19
46 – 65 years 20
>65 years 21
Sex χ2=1.879

d. f=2
p=0.391, N. S

Male 45
Female 15
Marital status

χ2=2.059
d. f=2

p=0.357, N. S

Unmarried -
Married 54
Divorced 6
Occupational status

χ2=30.429
d. f=6

p=0.0001, S***

Heavy worker 9
Moderate worker 14
Mild worker 23
Not working 14

Demographic Variables F Chi-Square 
test & p-value

Dietary pattern
χ2=10.720

d. f=4
p=0.030, S*

Vegetarian 4
Non-vegetarian 5
Mixed 53
Personal habits

χ2=18.876
d. f=10

p=0.042, S*

Alcoholic 14
Smoker 7
Alcoholic and Smoker 19
No history of habit 8
Lifestyle changes 2
Being inactive 10

***p<0.001, *p<0.05, S – Significant, N. S – Not Significant

The table 4 shows that the clinical variables Body 
Mass Index (χ2=48.354, p=0.0001) family health his-
tory (χ2=39.352, p=0.0001), heart rate (χ2=76.592, 
p=0.0001), MAP (χ2=69.879, p=0.0001), spo2 
(χ2=76.592, p=0.0001), hemoglobin (χ2=65.017, 
p=0.0001), blood sugar (χ2=76.592p=0.0001) PH 
(χ2=55.727 p=0.0001) Bicarbonate (χ2=46.339, 
p=0.0001, pao2 (χ2=76.592, p=0.0001), paco2 
(χ2=9.928, p=0.0001) had shown statistically sig-
nificant association with the risk level of acute cor-
onary syndrome (ACS) among patients with chest 
pain at p<0.001 level. at p<0.05 level of the other 
clinical variable had not shown statistically signif-
icant association with the risk level of acute coro-
nary syndrome (ACS) among patients with chest 
pain

Table 4
Association to the risk level of acute coronary syndrome among 
patients with chest pain with their selected clinical variables. 
N = 60

Clinical Characteristics Frequency Chi-Square
test &p-value

Body Mass Index χ2=48.354
d. f=8

p=0.0001
S***

<18.5 (Underweight) 4
18.5–24.9 (Normal) 15
25–29 (Overweight) 20
30–34 (Obese) 21
Family health history χ2=39.352

d. f=8
p=0.0001

S***

ACS 26
Aortic dissection 2
Pulmonary embolism 5
Pneumothorax 2
No history of disease 27
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Clinical Characteristics Frequency Chi-Square
test &p-value

Heart rate χ2=76.592
d. f=10 

p=0.0001
S***

<60 bpm 16
60 – 100 bpm 26
>100 bpm 18
MAP χ2=69.879

d. f=10
p=0.0001

S***

<70 mmHg 33

70 – 100 mm Hg 27

Respiratory rate χ2=13.437
d. f=6

p=0.037
S*

<16 bpm 17
16 – 22 bpm 20
>24 bpm 23
Body temperature χ2=9.928

d. f=4
p=0.042

S*

<90 degree 11
90 – 99 degree 30
>100 degree 19
O2 saturation χ2=65.017

d. f=4
p=0.0001

S***

<80 10
<90 21
95 – 100 29
Hemoglobin level

χ2=38.728
d. f=4

p=0.0001
S***

<10 mg/dl 16
11 – 17 mg/dl 28
>17 mg/dl 16
Creatinine χ2=13.437

d. f=6
p=0.037

S*

0.66 mEq/lit 14
0.66 to 1.2 mEq/lit 28
>2 mEq/lit 18
Blood sugar χ2=69.879

d. f=10
p=0.0001

S***

<110 mg/dl 21
120 – 100 mg/dl 19
200 mg/dl 20
pH χ2=55.727

d. f=14
p=0.0001

S***

<7.35 35
7.35 to 7.45 15
>7.45 10
Bicarbonate levels χ2=46.339

d. f=10 
p=0.0001

S***

<22 35
22 – 26 mmol/lit 15
>26 mmol/lit 11
PaCO2 χ2=9.928

d. f=4
p=0.0001

S***

<35 11
35 – 45 13
>45 mmol/lit 36
PaO2

χ2=76.592
d. f=10 

p=0.0001
S***

<75 mmHg 22
70 – 100 mmHg 24
>100 mmHg 14

***p<0.001, *p<0.05, S – Significant, N. S – Not Significant

Discussion: 
The risk level of acute coronary syndrome 

among patients with chest pain to identify The 
HEART score finding shows that out of 60 sam-
ples in the 36(60%) had high risk, 13(21.7%) had 
intermediate risk and 11(18.3%) had low risk. The 
study findings supported with by Nouira, s (2021) 
a potential observe carried out in multi center ob-
serve of grownup sufferers offering with chest ache 
at chest ache units. The software of HEART rating 
confirmed that maximum sufferers have been in in-
termediate danger category (55.3%). Within 30 days 
of ED visit, Major unfavorable cardiovascular activ-
ities have been mentioned in 628 (16.2%) sufferers, 
with a prevalence of 1.2% with inside the low danger 
institution, 10.8% with inside the intermediate dan-
ger institution and 62.4% with inside the excessive 
danger institution. HEART rating confirmed a very 
good discrimination overall performance in pre-
dicting Major unfavorable cardiovascular activities 
[15]. The study findings supported with Schriger, D. 
L. (2021) A study was performed a methodological 
appraisal of the history, electrocardiogram, age, risk 
factors, and troponin score and its variants in the 
context of Annals of Emergency Medicine’ s meth-
odological standards. The study prediction tool for 
chest pain outcomes is appealing; the widespread 
use of the HEART score and its variants should be 
considered [16]. The HEART score has recently been 
proposed as a risk stratification method with the 
potential to define very low-risk patients who are 
unlikely to benefit from further testing. This report 
examined the use of a HEART score in patients 
selected to receive an observation unit chest pain 
assessment. This patient population represents the 
greatest diagnostic challenge for emergency physi-
cians and is most likely to benefit from stepwise risk 
stratification using a clinical decision aid, such as 
the HEART score[17] demographic variables age in 
years, personal habits and occupational status had 
shown statistically significant association with the 
risk level of acute coronary syndrome among pa-
tients with chest pain at p<0.001 level. The clinical 
variables Body Mass Index, family health history, 
heart rate, MAP, SPO2, hemoglobin, blood sugar, 
Naco3, pao2, paco2, Bicarbonate level had shown 
statistically significant association with the risk lev-
el of acute coronary syndrome among patients with 
chest pain at p<0.001 level. 
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Conclusion: 
The chest pain is the most associate feature of major 

adverse cardiac events in the conditions. Chest pain is 
a common presentation at the Emergency Room. Rap-
id identification level of risk acute coronary syndrome 
(ACS) is a crucial component of the triage. HEART 
Score is an efficient score in triaging acute chest pain 
Patients at the Emergency department 
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