
A disease is an uncommon condition that affects one or 
more body parts in an individual [1]. Due to lifestyle choices 
and family history, the number of diseases is rising daily [2]. 
For the past few decades, heart disease, also known as 
cardiovascular disease, has been the world's leading cause 
of mortality. It encompasses a variety of disorders that 
affect the heart [3]. Heart disease is the most prevalent, 
and its effects are more severe than any other illness [4]. 
Around the world, coronary artery disease is a major source 
of morbidity and mortality [5]. The estimated population of 
coronary artery disease (CAD) is estimated to have 
increased from 9 million in 1990 to 19 million by 2020 [6].  
Heart diseases are expected to be a contributing factor in 
over 23 million deaths by 2030. Despite the fact that heart 
disease rates were historically higher in developed nations, 
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CVD-related deaths in low- and middle-income nations 
have increased [7]. Heart disease is one of the most 
prevalent ailments in the world [2]. After trauma, acute 
chest pain is the most frequent reason individuals visit the 
emergency reception [8].  It  is  the place where 
assessments start for evaluation [9]. Being a serious 
medical condition that affects millions of people each year, 
acute coronary syndrome (ACS) is a major public health 
challenge [10]. Preliminary research indicates that the 
newly developed SVEAT score is far more effective [11]. 
Roongsritong and his team [12] created the SVEAT scoring 
system in 2020, dependent on �ve different sets of 
variables: age, troponin, electrocardiography, history of 
vascular disease, and symptom features. SVEAT Score 
uses speci�c terms for chest pain to stratify symptoms 
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more objectively, making it less susceptible to bias [13]. 
The SVEAT score and the HEART score are different in that 
the SVEAT score assigns a negative score when there are 
no ECG alterations when chronic chest pain is present and a 
score of three for dynamic shifts in T or ST waves, which is 
h i g h e r  t h a n  H E A R T  ( s c o r e  o f  t wo )  [ 8 ] .  R e c e n t 
developments in CT scanner technology have enhanced 
image quality, making it possible to accurately analyze 
coronary architecture even in challenging technical 
situations [14]. A signi�cant alternative to intravascular 
imaging is noninvasive imaging assessment of plaque 
burden and shape, which could eventually replace invasive 
procedures and has become the �rst line of diagnosis [15]. 
A non-invasive imaging method called computed 
tomography angiography can give speci�c information 
about the coronary arteries [16]. It can accurately rule out 
coronary artery disease in people who are at low to 
intermediate risk because of its high negative predictive 
value [17]. It can be particularly valuable in patients with 
minimal to moderate risk, where the SVEAT score may not 
provide a clear indication of the requirement for invasive 
procedures [18]. Despite research on different scores used 
in cardiac emergencies, the SVEAT score remained 
unexplored internationally and nationally. SVEAT score was 
introduced in 2020 in America. According to researchers' 
limited knowledge, there are few studies in America and 
only one in Pakistan. Therefore, this study was done to 
check the association of the SVEAT score with the 
angiography score to identify accuracy in identifying Risk 
cases in Pakistan. This study aims to con�rm the SVEAT 
score's e�cacy by comparing it with the CT/Coronary 
angiography risk score, which is already validated.

M E T H O D S

A quantitative cross-sectional study design was employed 
to collect data from the participants of the National 
Institute of Heart Diseases (AFIC/NIHD), Rawalpindi 
between the period of January 2024 to April 2024. Patients 
who reported in emergency reception with chest pain, 
ages between 25 and 80 years old were selected by using a 
convenient sampling technique. The sample size (118) was 
calculated by using the sensitivity and speci�city formula: 
n= [ (Z^2*P*(1-P) )/  (E^2*(P*(1-Sensit ivity)  +  ( 1-P) 
*Speci�city))]. Where n=sample size, Z=Score for Desired 
con�dence level (e.g., 1.96 for a 95% con�dence level), 
P=estimated prevalence of the Coronary Artery Disease 
(0.269 or 26.9%), E=expected precision or margin of error 
(0.10), Sensitivity of SVEAT Score=expected sensitivity 
value (0.90 or 90%), Speci�city of SVEAT Score=expected 
speci�city value (0.85 or 85). Patients reported in an 
emergency reception with diffused chest pain and 
underwent angiography for con�rmation of coronary 
a r t e r y  d i s e a s e  w e r e  i n c l u d e d  i n  t h e  s t u d y . 
Hemodynamically unstable patients had high troponin 
values due to other conditions except coronary artery 
disease, and ST Elevation MI (STEMI) patients were 
excluded from the study. Ethical compliance was ensured 

during the study. Ethical approval was taken from the 
Institutional Ethical Review Board (IERB) of the Armed 
Forces Institute of Cardiology AFIC/NIHD, Rawalpindi 
(Approval letter No: 9/2/R&D/2024/300). Written informed 
consent was taken by the participants, and con�dentiality 
and anonymity were guaranteed. SVEAT score and 
CT/Coronary Angiography score were used to �nd the 
relationship in both. Patients who were advised for CT 
angiography or coronary angiography were followed for 
further calculation of the SVEAT score. ECG assessments 
were done only by a consultant cardiologist within 10 
minutes of patients' arrival. Concurrently, demographic 
information, symptoms, and vascular disease history were 
recorded by an MSN nurse. High sensitivity troponin levels 
were also measured. The categorization of scores was 
done (Table 1).

R E S U L T S

A total of 118 patients were included in the study, who 

visited the Emergency Department with diffused chest 

pain from January 2024 to April 2024. With a 100% 

response rate, the study included n=30 (25.4%) female and 

n=88 (74.6%) male who reported and contributed (Figure 1). 

Table 1: Risk Categorization of Final Scores

Scoring Scale Risk Categorization Values

SVEAT Score

0-4

5-9

Low Risk of CAD

Moderate Risk of CAD

CT/Coronary Angiography
Score

High Risk of CAD

Low Risk of CAD

More or
 Equal to 10

0-2

Moderate Risk of CAD

High Risk of CAD

3

4-5

Data were analyzed by using SPSS version 26.0. Descriptive 

and Empirical analyses were done. Descriptive statistics 

were calculated for demographic information and 

categorizations of patients in different risk categories. 

Spearman correlation was found between SVEAT score and 

angiography score and a scatter plot was made.

 

Male 74.6%

Female 25.4%

Figure 1: Percentage of Male and Female Participants

SVEAT score consists of major �ve sections: Symptoms, 
Vascular disease, EKG, Age, and Troponin. The following The 
information demonstrates how male and female patients 
differ in their angina kinds and cardiac history. Men 
experienced stable angina more frequently (55%), but 
women experienced unstable angina more frequently 
(60%). Myocardial infarction rates were higher in men, and 
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Table 2: Frequency and Percentage of SVEAT Score Items

percutaneous coronary procedures were performed on 
w o m e n  m o r e  f r e q u e n t l y .  A b n o r m a l i t i e s  o n 
electrocardiograms were similar in both genders. Men 
displayed a wider age range for coronary artery disease 
(CAD) than women did, according to an age study, with 
women aged 50 to 75 having a higher risk. Under unclear 
circumstances, the majority of male showed normal 
troponin levels, but more female had elevated troponin 
levels (700 ng/L or more) (Table 2).

The results of coronary angiography and CT angiography 
indicated that women were more likely than men to suffer 
signi�cant coronary artery stenosis. Men showed a wider 
range of stenosis severity and more cases with no plaque, 
but women had more severe stenosis (33.3%–83.3%) and 

fewer normal results (Table 3).
Table 3: Frequency and Percentage of Angiography Score Items

Computed Tomography 
(CT) Angiography

Characteristics
Scoring

Male Female

Frequency
 (%age)

Frequency
 (%age)

Absence of Plaque and No 
Luminal Stenosis (Normal)

Plaque with <25% of 
Stenosis (Minimal)

Plaque with 25-49%
 of Stenosis (Mild)

Plaque with 50-69% of 
Stenosis (Moderate)

Plaque with 70-99% of 
Stenosis (Severe)

Complete Occlusion of the 
Lumen (100% Stenosis)

Total

0

1

2

3

4

5

29 (50.8)

5 (8.77)

4 (7.01)

7 (12.2)

12 (21)

0 (0)

3 (12.5)

2 (8.33)

5 (20.8)

6 (25)

8 (33.3)

0 (0)

Absence of plaque and no
luminal stenosis (Normal)

Plaque with <25% of 
stenosis (minimal)

0

1

2

3

4

5

Coronary Angiography Characteristics

Plaque with 25-49%
 of stenosis (mild)

Plaque with 50-69% of 
stenosis (moderate)

Plaque with 70-99% of 
stenosis (severe)

Complete occlusion of the
 lumen (100% stenosis)

5 (16.1)

1 (3.22)

1 (3.22)

9 (29)

13 (41.9)

2 (6.45)

0 (0)

0 (0)

0 (0)

1 (16.6)

5 (83.3)

0 (0)

Total 31 (100) 6 (100)

Using the SVEAT Score and Angiography Score 

approaches, the scoring scale and risk categorization data 

showed a strati�ed assessment of participants' risk for 

coronary artery disease (CAD). Using their SVEAT Score, 

participants were divided into three risk groups; a cut 

score indicated the limits of each category. With scores 

ranging from 0 to 4, 44.9% of the sample (53 people) were 

identi�ed as having a low risk of CAD. In 27.1% of the 

participants (32), a moderate risk of CAD was observed, as 

characterized by scores between 5 and 9. Ultimately, with 

scores of 10 or higher, 28% of the subjects, or 33, were 

classi�ed as high risk. Similarly, CAD risk was further 

strati�ed using the Angiography Score. Individuals who 

scored between 0 and 2 were classi�ed as low-risk; these 

individuals made up 46.6% (55 participants) of the sample. 

A score of three, indicating moderate risk, was found in 

19.5% of the participants (23). 33.9% of the 40 patients with 

scores between 4 and 5 were categorized as high risk (Table 

4).
Table 4: Risk Categorization of Participants by SVEAT Score and 

Angiography  
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SVEAT Score Items Scoring
Male Female

Frequency
 (%age)

Stable Angina

Unstable Angina

Non-Cardiac Chest Pain

3

1

2

49 (55.6) 12 (40)

39 (44.3) 18 (60)

0 (0) 0 (0)

Recent Myocardial Infarction 2 28 (31.8) 8 (26.6)

Recent Percutaneous 
Coronary Intervention 2 8 (9) 5 (16.6)

Coronary Artery Bypass
 Grafting >5 Years

1 0 (0) 1 (3.33)

Prior Coronary Events Other 
Than Those Above

1 7 (8) 4 (13.3)

Prior Revascularization for
 Peripheral Arterial Disease

 or Carotid Disease
2 2 (2.27) 0 (0)

No Signi�cant Cardiac 
History 0 43 (48.86) 12 (40)

Dynamic or New Ischemic
 ST or T Wave Changes

3 26 (29.5) 9 (30)

ST Depression of Unknown 
Duration Without Cause

2 28 (31.8) 9 (30)

ST Changes with
Left Ventricular Hypertrophy,
 Intraventricular Conduction
Delay, 1 Digitalis or Metabolic

Issue

1 7 (7.95) 6 (20)

No ST Changes 0

0 (0) 0 (0)
Old Q Wave Indicating Prior

Myocardial Infarction or Pre-
Existing ST Changes

1

26 (29.5) 6 (20)

Normal EKG in the Presence
of  Severe Ongoing Chest Pain

-2 1 (1.13) 0 (0)

>75

50-75

2

30-49

<30

1

0

-1

0 (0) 0 (0)

26 (86.6)

4 (13.3)

0 (0)

10 (33.3)

6 (20)

4 (13.3)

18 (20.45)

59 (67)

11 (12.5)

700ng/L or Higher

>120 But <700

>40 But <or=120

5 22 (25)

2 8 (9)

1 7 (8)

Normal (<or=40ng/L) with
 An Unclear Duration of

Chest Pain
0 10 (33.3)50 (56.8)

Normal After >4 Hours 
of Constant Chest Pain -2 0 (0)1 (1.13)

Frequency
 (%age)

Scoring Scale

Low Risk of CAD

Risk 
Categorization

Cut Score for
 Categorization

Frequency 
(%Age)

Moderate Risk of
CAD

SVEAT Score

0-4 53 (44.9)

32 (27.1)5-9

PJHS VOL. 5 Issue. 10 Oct 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
31



Spearman correlation was executed to show an 

association between the SVEAT score and the Angiography 

score because the data were in ordinal order. Bivariate 

Spearman correlation coe�cient (r) was analyzed. 790, 

suggesting a signi�cant positive correlation, p-value 0.000 

at 0.01 (two tail). A strong positive correlation indicates that 

higher scores of SVEAT are associated with positive CAD 

results in angiography. The study results revealed a 

signi�cant positive correlation between SVEAT score and 

Angiography, suggesting that SVEAT scoring helped 

assess the risk of CAD in participants. These �ndings 

underscore the importance of the SVEAT score in 

categorizing risk in patients with coronary artery disease 

(Table 5).
Table 5: Association Between SVEAT Score and Angiography 

Score

Correlation Coe�cient

Spearman Correlation Between SVEAT Score 
and Angiography Results

Sig. (Two-Tailed)

0.790

0.001 (0.000)
Signi�cant Positive 

Correlation

Note. Correlation is signi�cant at the 0.01 level (2-tailed)

A scatter plot between the angiography and the SVEAT 

score is shown. The study results revealed a signi�cant 

p o s i t i ve  c o r re l at i o n  b et we e n  SVE AT  s c o re  a n d 

Angiography, suggesting that SVEAT scoring helped in 

assessing the risk of CAD in participants. These �ndings 

underscore the importance of the SVEAT score in 

categorizing risk in patients with coronary artery disease 

(Figure 2).

Table 2: Scatter Plot for Spearman Correlation Between SVEAT 

Score and Angiography Score 

D I S C U S S I O N

of developing CAD enhances with age by 40% as evidenced 
by the likelihood increases by more than 80% in individuals 
aged between 70-80 or older. This increased risk with age 
can be attributed to various age-related factors, such as 
cumulative arterial damage, prolonged exposure to 
cardiovascular risk factors, and decreased physiological 
resilience. These results underscore the need for vigilant 
monitoring of older adults. In the current study, 52% of 
participants had stable or typical angina symptoms and 
30% had recent myocardial infarction history similar to the 
�ndings in another study conducted at Lady Reading 
Hospital of Peshawar during the period of two years 2020 to 
2021 in the department of cardiology, in which 68% of 
patients had typical angina pectoris symptoms and 33.2% 
has myocardial infarction history and later diagnosed with 
coronary artery disease  . In the present study, 48% of 
participants had high troponin values, 72% had EKG 
changes, and 20% had a history of coronary artery disease. 
Similar results were found in another research that was 
done in 37 hospitals in the United Kingdom by using a 
randomized controlled trial on patients who underwent 
computed tomography intervention to predict acute 
coronary syndrome. According to this UK study, most of the 
people diagnosed with CAD had raised troponin levels 
(57%), abnormal EKG (61%) and previous history of coronary 
artery disease (34%). These �ndings evidenced the 
signi�cance of taking troponin I levels, noting EKG changes 
and taking a history of coronary artery disease ' . In this 
study, results showed that the SVEAT score categorizes 
patients into low to high-risk patients for CAD. Findings 
suggest that the SVEAT score effectively categorizes more 
patients into low-risk categories and safe discharge as 
evidenced by Angiography results which also categorize 
them as low-risk. In the present study, 44.9% of patients 
were strati�ed as low risk by SVEAT score and 46.6% by 
Angiography. Similarly, in another study, it was found that 
the SVEAT score categorized 71% of patients in low risk 
more than any other category and those patients were less 
likely to experience Major Adverse Cardiac Event (MACE) in 
a further 30 days. This similarity indicates the validity of the 
SVEAT score in low-risk strati�cation of chest pain 
patients [20] . The main strength of the present study is its 
comparative analysis between the SVEAT score and 
Angiography, establishing a strong foundation for 
evaluating the SVEAT scores's diagnostic accuracy.  It also 
included nurses along with physicians in the risk 
assessment of patients who reported in emergency 
reception. Nurses can use this scoring system and can 
bene�t organizations by lowering healthcare costs, 
Allowing regular non-invasive assessments for tailored 
CAD management, Promotes the creation of innovative 
non-invasive diagnostic methods. Besides these, nurses 
can also use the SVEAT score for early strati�cation of 
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High Risk of CAD 33 (28)≥10

CT/Coronary 
Angiography Score

Low Risk of CAD

Moderate 
Risk of CAD

High Risk of CAD

0-2

3

4-5

55 (46.6)

23 (19.5)

40 (33.9)

In the present study, the SVEAT score, which is used to 
predict the risk of CAD, considers age an important factor 
in determining CAD. The analysis showed that the likelihood 
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patients into low, moderate and high risk and timely 
management according to condition, can create 
customized nursing care plans with the aid of the SVEAT 
score, and able to control monitoring intervals based on 
CAD severity and provide a recommendation, can ensure 
adequate care through cooperative teamwork by utilizing 
the SVEAT score to facilitate e�cient communication with 
other health professionals and it provides effective 
continuous treatment, nurses can keep track of patient's 
medical records based on the results of the SVEAT score, 
correct recordkeeping, and appropriate reporting.

C O N C L U S I O N S

It was concluded that the SVEAT score is a reliable and 

promising non-invasive method for determining the 

severity of coronary artery disease, as shown by the 

c o m p a r i s o n  s t u d y  b e t we e n  i t  a n d  CT /c o r o n a r y 

angiography. SVEAT score can be utilized as a screening 

tool for patients whose symptoms are suggestive of CAD 

like diffused chest pain, ECG variations and high troponin 

levels. High SVEAT scores in patients would warrant further 

evaluation by angiography or other advanced imaging 

techniques. Low scores would indicate that there is no 

need for invasive methods and safe discharge. The current 

study showed the SVEAT score as a valid and promising 

non-invasive tool for the preliminary assessment of 

coronary artery disease. 
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