Prevalence of risk factors and their associations for Acute Coronary Syndrome among patients admitted to secondary and tertiary care hospitals in Kalutara district of Sri Lanka- a lower–middle-income country
Background
Acute coronary syndrome (ACS) results from myocardial ischaemia due to partial or complete obstruction of coronary blood flow and represents a major cause of morbidity and mortality worldwide (1). Diagnosis is based on elevated cardiac biomarkers, particularly troponin levels exceeding the 99th percentile, together with clinical, electrocardiographic, or imaging evidence of myocardial ischaemia.
ACS imposes a substantial burden on patients, families, health systems, and national economies worldwide.(2). The burden of ischaemic heart disease is disproportionately higher in South Asia compared with the global average. (3).
Early identification, timely treatment, and the prevention of risk factors can substantially reduce the incidence and complications of ACS (4). Cardiovascular risk factors are broadly classified as non-modifiable and modifiable, with non-modifiable factors including advancing age, male sex, genetic predisposition, family history, and ethnicity, which are consistently associated with an increased risk and earlier onset of acute coronary syndrome, particularly among individuals with a first-degree family history of coronary heart disease. (5,6,12).
Modifiable risk factors including hypertension, diabetes mellitus, dyslipidaemia, smoking, obesity, physical inactivity, unhealthy diet, and psychosocial stress—play a central role in the development of acute coronary syndrome (ACS), with smoking being highly prevalent among affected patients and cessation reducing recurrent myocardial infarction and mortality by 30–50% (5,7). Diabetes mellitus is strongly associated with myocardial infarction and may present with atypical or silent ischaemia, increasing the risk of sudden cardiac death, while early detection and treatment of familial hypercholesterolaemia significantly reduce coronary events (8,9). Hypertension accelerates atherosclerosis and is associated with increased risks of myocardial infarction, stroke, heart failure, and cardiovascular mortality, with elevated blood pressure parameters being strong predictors of cardiovascular disease across age groups (10).
Evidence from global and regional studies demonstrates substantial variation in acute coronary syndrome (ACS) risk across populations, with family history, male sex, advancing age, and ethnicity being consistently associated with disease occurrence (11–15). South Asian populations experience a higher incidence of ACS than Western populations, and large international studies, including INTERHEART, have shown that physical inactivity, unhealthy diet, smoking, and lower educational attainment significantly increase ACS risk in this region (16,17). In Sri Lanka, national data reveal a high prevalence of major cardiovascular risk factors, including hypertension, diabetes, and physical inactivity, while hospital-based studies have reported significant associations between smoking, diabetes, dyslipidaemia, and ACS subtypes, underscoring the importance of improving control of modifiable risk factors to reduce the growing burden of ACS in low- and middle-income settings (15,18,19)
.Kalutara District was selected as the study setting as it closely reflects the national demographic and epidemiological profile, with a comparable age distribution, ethnic composition, and burden of acute coronary syndrome, and includes urban, rural, and estate communities served by secondary-care hospitals. The objective of this study was to assess the prevalence of cardiovascular risk factors and factors associated with acute coronary syndrome among patients admitted to secondary-care hospitals in Kalutara District, Sri Lanka.


Methodology
A descriptive cross-sectional study was conducted to describe socio-demographic characteristics and cardiovascular risk factors among patients diagnosed with acute coronary syndrome (ACS). The study was carried out in all secondary- and tertiary-care hospitals providing specialised care for ACS in Kalutara District, Sri Lanka—District General Hospital Kalutara, Base Hospital Panadura, and Base Hospital Horana. The study population comprised adult patients admitted with a diagnosis of ACS from 1 December 2021 to 31 January 2022.
Patients aged ≥18 years with confirmed diagnoses of ST-elevation myocardial infarction (STEMI), non–ST-elevation myocardial infarction (NSTEMI), or unstable angina were included, while patients who were critically ill or clinically unstable were excluded. The sample size was calculated as 480 using the formula described by Lwanga and Lemeshow (20). Eligible participants were recruited using consecutive sampling. Admission registers were reviewed to identify newly admitted patients, and Bed Head Tickets were examined to confirm the diagnosis based on documented diagnostic criteria or the treating physician’s diagnosis. Recruitment continued until the required sample size was achieved.

Data were collected using a pretested, face- and content-validated interviewer-administered questionnaire developed with expert panel input. The questionnaire included two sections: socio-demographic characteristics and cardiovascular risk factors associated with ACS. Information on risk factors was verified using clinic records, diagnosis cards, clinic books, and Bed Head Tickets. The questionnaire was pretested among 25 ACS patients admitted to Base Hospital Panadura. Data collection was conducted by the principal investigator and two trained pre-intern medical officers following a one-day training programme.
Data were analysed using SPSS version 25. Descriptive statistics were used to summarise variables, and associations between categorical variables were assessed using the Chi-square test, with p<0.05 considered statistically significant. Ethical approval was obtained from the Ethics Committee of the Postgraduate Institute of Medicine, Sri Lanka.

RESULTS
[bookmark: _Hlk212416100]A total of 480 patients diagnosed with acute coronary syndrome were invited to participate, of whom 437 responded, yielding a response rate of 91%. The majority of participants (310; 70.9%) were recruited from District General Hospital Kalutara.
Socio-demographic and socio-economic characteristics
The mean age was 61.7 years (SD = 12.1), with a median age of 61 years(IQR: 52–70). The majority were Sinhalese (90.6%) and male (65.2%). More than one-third had an education level of lower secondary or below (37.2%), while only 13.4% had attained education beyond upper secondary level. Over half of the participants (56.8%) reported a monthly household income below Rs. 50,000, while 32.0% were unsure of their income. Nearly half of the participants were unemployed (47.6%), 42.8% were employed, and 9.6% were retired.
During the index hospitalisation, 183 participants (41.9%) were diagnosed with non-ST-elevation myocardial infarction (NSTEMI), 161 (36.8%) with ST-elevation myocardial infarction (STEMI), and 93 (21.3%) with unstable angina. Most patients (296; 67.7%) experienced ACS for the first time, while 141 (32.3%) had a history of one or more previous ACS episodes.
Hypertension was the most prevalent cardiovascular risk factor, affecting 222 participants (50.8%), followed by diabetes mellitus (189; 43.2%) and dyslipidaemia (174; 39.8%). A first-degree family history of acute coronary syndrome was reported by 28 participants (6.5%).
Overall, participants demonstrated good knowledge of modifiable risk factors for ACS. The majority (401; 91.8%) correctly identified that smoking cessation reduces the risk of heart disease, while 365 (83.5%) recognised the protective effect of regular physical activity. Additionally, 370 participants (84.7%) were aware that consumption of animal fat increases the risk of ACS (Table 01).


Table 01 Socio-demographic Features of patients with  Acute Coronary Syndrome
	Description
	Frequency (n=437)
	Percentage 

	Age (completed years)
	
	

	18 -25
	01
	0.2

	26 -35
	02
	0.5

	36-45
	33
	7.6

	46-55
	95
	21.7

	56-65
	146
	33.4

	66-75
	99
	22.6

	76 or more
	61
	14.0

	Ethnicity
	
	

	Sinhala
	396
	90.6

	Muslim
	24
	5.5

	Tamil
	15
	3.4

	Burger
	02
	0.5

	Sex
	
	

	Male
	285
	65.2

	Female
	152
	34.8

	Level of Education
	
	

	Not attended school
	10
	2.2

	Primary Education
	59
	13.4

	Lower Secondary
	95
	21.6

	Upper Secondary
	213
	49.4

	Post Secondary
	41
	9.3

	Diploma
	09
	2.0

	Degree 
Post Graduate
	08
02
	1.7
0.4


	
Monthly income (Rs)
	
	

	<10000
	84
	19.2

	10001-25000
	89
	20.4

	25001-50000
	75
	17.2

	50001-75000
	30
	6.9

	75001 -100000
	11
	2.5

	>100000
	08
	1.8

	Not known
	140
	32.0

	Occupational status
	
	

	Employed
	187
	42.8

	Not employed
	208
	47.6

	Retired
	42
	9.6

	Disease severity

	
	

	Unstable Angina
	93
	21.3

	NSTEMI
	183
	41.9

	ST Elevated MI
	161
	36.8

	PHx of ACS
No past history
	
296
	
67.7

	One episode of ACS
	92
	21.1

	Two episodes of ACS
	28
	6.4

	Three episodes of ACS
More than three episodes of ACS
	12
	9
	



	2.7
2.1

	** Risk factor
	
	

	Diabetes Mellitus
Hypertension
Family history  of ACS
Hyperlipidemia
Current smoker/Ex smoker within 10yrs
	189
222
107
174
131
	43.2
50.8
24.5
39.8
30.0


	** Knowledge on risk factors


	Cessation of smoking reduces heart disease
	401
	91.8

	
	
	

	Regular physical activity reduces heart attacks
	365
	83.5

	
	
	

	Animal fat increases ACS
	370
	84.7

	
	
	

	Note:  **Total percentage exceeds 100 since some patients had more than one risk factor 
	
	

	
	
	


The highest proportion of all three disease conditions was observed in the 55–75-year age group (Table 02). In the 35–55-year age group, a minority had unstable angina. STEMI was more common among patients aged <55 years. Therefore, when Acute Coronary Syndrome (ACS) developed in younger individuals, it was mainly due to the more severe form of ACS 
Table 02: Distribution of Disease Severity According to Age

	Disease Severity
	18–35
n (%)
	>35–55
n (%)
	>55–75
n (%)
	>75
n (%)
	Total
n (%)

	Unstable Angina
	1 (1.1)
	22 (23.6)
	57 (61.3)
	13 (14.0)
	93 (100.0)

	Non-STEMI
	1 (0.5)
	52 (28.5)
	100 (54.6)
	30 (16.4)
	183 (100.0)

	STEMI
	3 (1.9)
	54 (33.4)
	88 (54.6)
	18 (11.1)
	161 (100.0)

	Age (years)
	Disease severity
	

	
	Unstable Angina
No (%)
	Non STEMI
No (%)
	STEMI
No (%)
	Total

	18 - 35
	01  (20)
	01 (20)
	03(60)
	  05 (100)

	>35 -55
	22(17.2)
	52 (40.6)
	54(42.2)
	128 (100)

	>55– 75
	57 (23.3)
	100 (40.8)
	88(35.9)
	 245(100)

	>75
	13 (21.3)
	30(49.2)
	18(29.5)
	   61(100)



Factors associated with risk factors
Among those 437 patients, 40.5% of patients aged less than 55 years were hypertensive, whereas 55.2% of patients aged 55 years and above were hypertensive. This difference was statistically significant (p < 0.05). There was no statistically significant difference (p = 0.2) between patients aged less than 55 years who were hyperlipidemic (35.4%) and those aged 55 years and above who were hyperlipidemic (42%). Among patients with acute coronary syndrome (ACS), 35.9% of those aged less than 55 years had diabetes mellitus, compared to 46.4% in the older age group; this difference was statistically significant (p = 0.042).
There was also a statistically significant association between age and smoking (p = 0.002). The likelihood of smoking among patients aged less than 55 years was 0.503 times that of patients aged 55 years and above. Therefore, age showed a statistically significant association with diabetes mellitus, hypertension, and smoking status (Table 03).


Table 03: Distribution of risk factors by age
	[bookmark: _Hlk105375159]Risk factor
	Age (years)
	Total
	 Odds ratio
	Significance

	
	< 55yrs
No (%)
	>55 yrs
No (%)
	
	
	

	Hypertension
	
	
	
	
	χ2= 8.007
P-0.005
CI =1.198-2.75

	Hypertension
	53(40.5)
	169(55.2)
	222 (100.0)
	1
	

	No Hypertension
	78 (59.5)
	137 (44.8)
	215
	OR-1.815
	

	Hyperlipidemia
	
	
	
	
	 χ2=1.64
P-0.2
CI=0.863-2.201

	Hyperlipidemia
	46(35.4)
	128(42.0)
	174
	1
	

	No Hyperlipidemia
	84(64.6)
	177(58.0)
	261
	OR-1.321
	

	Diabetes mellitus
	
	
	
	
	χ2=4.142
P = 0.042
CI =1.015-2.36

	Diabetes Mellitus
	47(35.9)
	142(46.4)
	189
	1
	

	No Diabetes Mellitus
	84(64.1)
	164(53.6)
	248
	OR=1.547
	

	Smoking
	
	
	
	
	χ2=9.79
P = 0.002
CI –0,326-0.777

	Smoker
	53 (40.5)
	78 (59.5)
	131
	1
	

	Non Smoker
	78 (25.5)
	228 (74.5)
	306
	OR= 0.503
	

	Smoker- Current smoker or smoked within <10yrs ; Non smoker – Never smoked or Smoked >10years before





Among 215 non-hypertensive patients, 48.8% had education below the post-secondary level, while 62.2% of the 222 hypertensive patients had education below the post-secondary level. Conversely, 51.2% of non-hypertensive patients had education at or above the postsecondary level, compared to 37.8% in the hypertensive group. This difference was statistically significant (p = 0.005), indicating a significant association between hypertension and lower educational attainment.
Among the 248 non-diabetic patients, 54.8% had an education level below the post-secondary level, whereas among the 189 diabetic patients, 56.8% had an education level below the post secondary level. This difference was not statistically significant (p = 0.771), indicating no association between diabetes mellitus and educational attainment.
There was no statistically significant association between education level and smoking status or hyperlipidemia (Table 04).


Table 04: Association between level of Education and risk factors
	Risk factors
	Level of Education
	Total
	Odds Ratio
	Significance
	

	
	Below Post secondary level
	Post secondary and above
	
	
	
	

	
	No (%)
	No (%)
	
	
	
	

	Diabetes mellitus
	
	
	
	
	χ2= 0.137
P = 0.771
CI-0.636-1.362
	

	No Diabetes Mellitus
	136 (56.0)
	112(57.7)
	248
	1
	
	

	Diabetes Mellitus
	107 (44.0)
	82(42.3)
	189
	OR = 0.931
	
	

	Hypertension
	
	
	
	
	χ2= 7.856
P = 0.005
CI-0.397-0.850
	

	No Hypertension
	105(43.2)
	110(56.7)
	215
	1
	
	

	Hypertension
	138(56.8)
	84(43.3)
	222
	OR =0.581
	
	

	Hyperlipidemia
	
	
	
	
	χ2= 0.894
P = 0.344
CI-0.819-1.771
	

	No Hyperlipidemia
	150(62.0)
	111 (57.5)
	261
	1
	
	

	Hyperlipidemia
	92(38.0)
	82(42.5)
	174
	OR =1.204
	
	

	Smoking Status
Smoker                
	
60 (61.1)              
	
51 (39.9 )                
	
131              
	
1
	χ2= 2.261
P = 0.133
CI-0.479-1.102

	 
	
	
	
	
	

	Non smoker              
	163 (53.3)
	143  (46.7)                      
	306  
	OR = 0.72
	


   Smoker- Current smoker or smoked within <10yrs ; Non smoker – Never smoked or Smoked >10years before

Among patients with diabetes mellitus, 10.6% had low knowledge of ACS risk factors, compared with 9.7% among non-diabetics, with no statistically significant difference (p = 0.756; OR = 0.91, 95% CI: 0.48–1.69). Similarly, 9.5% of hypertensive patients had low knowledge, compared with 10.7% among non-hypertensive patients (p = 0.667; OR = 1.15, 95% CI: 0.61–2.14). 
Low knowledge was observed in 10.3% of patients with hyperlipidaemia and 10.0% of those without hyperlipidaemia, indicating  that there was no significant association (p = 0.997; OR = 0.96, 95% CI: 0.51–1.81). Among current or recent smokers, 12.2% had low knowledge, compared with 9.2% among non-smokers; however, this difference was also not statistically significant (p = 0.330; OR = 0.72, 95% CI: 0.38–1.39). 
Overall, no significant association was observed between knowledge of ACS risk factors and diabetes mellitus, hypertension, hyperlipidaemia, or smoking status (Table 05).


Table 05  Knowledge and Risk Factors of Patients with ACS
	Risk factors
	Level of Knowledge on risk factors
	Total
	Odds Ratio
	Significance
	

	
	Low Knowledge 
No (%)
	Good knowledge
No (%)
	
	
	
	

	
	
	
	
	
	
	

	Diabetes mellitus
	
	
	
	
	χ2= 0.097
P = 0.756
CI-0.484-1.693

	Diabetes Mellitus
	20 (10.6)
	169 (89.4)
	189
	1
	

	No Diabetes Mellitus
	24 (9.7)
	224 (90.3)
	248
	OR = 0.905
	

	Hypertension
	
	
	
	
	χ2= 0.185
P = 0.667
CI-0.614-2.139

	Hypertension
	21 (9.5)
	201 (90.5)
	222
	1
	

	No Hypertension
	23 (10.7)
	192 (89.3)
	215
	OR = 1.1476
	

	Hyperlipidemia
	
	
	
	
	χ2= 0.017
P = 0.997
CI-0.509-1.808

	 Hyperlipidemia
	18 (10.3)
	156 (89.7)
	174
	1
	

	No Hyperlipidemia
	26 (10.0)
	235 (90.0)
	261
	OR = 0.959
	

	*Smoking Status
Smoker              
	
16
	
115
	
131
	
1
	χ2= 0.951
P = 0.330
CI-0.377-1.389

	Non smoker             
	28
	278
	306
	OR = 0.72         

	


Smoker- Current smoker or smoked within <10yrs ; Non smoker – Never smoked or Smoked >10years before
 


 Discussion
This study is the first in Sri Lanka to describe the prevalence of cardiovascular risk factors and their associations across urban and rural settings, and to characterise the socio-demographic, clinical, and risk factor profiles of patients with acute coronary syndrome (ACS) admitted to secondary- and tertiary-care hospitals in Kalutara District. Of 480 eligible patients, 437 participated (response rate 91%), with the majority admitted to Teaching Hospital Kalutara, reflecting its role as the main referral centre with specialised cardiology services.
The mean age of participants was 61.7 years, with most patients aged between 46 and 65 years, consistent with previous Sri Lankan studies reporting a predominance of ACS among middle-aged and older adults (15,21). Similar age distributions reported over the past decade suggest a relatively stable epidemiological pattern of ACS in Sri Lanka, predominantly affecting individuals in their fifth and sixth decades of life.
A clear male predominance was observed, with men accounting for 65.2% of ACS cases, consistent with established epidemiological patterns and recent Sri Lankan studies (15). Earlier data from Peradeniya reported a higher proportion of female patients (21), suggesting a temporal shift that may reflect changing occupational exposures and lifestyle-related risk factors such as smoking and work-related stress among men. Nevertheless, the substantial proportion of female patients highlights the growing cardiovascular disease burden among women, possibly related to reduced physical activity and dietary transitions.
As ACS predominantly affects economically productive age groups in Sri Lanka, this represents a substantial societal and economic burden, underscoring the need to strengthen preventive strategies targeting modifiable cardiovascular risk factors among middle-aged adults.
Socioeconomic analysis indicated marked financial vulnerability, with over half of participants reporting a monthly household income below Rs. 50,000 and nearly one-third unaware of their income. Lower educational attainment was common and may contribute to reduced health literacy and engagement in preventive behaviours. NSTEMI was the most frequent ACS subtype, followed by STEMI and unstable angina, differing from some earlier Sri Lankan studies (15,21). This variation may reflect temporal changes in disease presentation, improved diagnostic sensitivity, and evolving risk profiles.
Although ACS predominantly affected individuals aged over 55 years, STEMI occurred relatively more frequently among younger patients, raising concern regarding earlier exposure to modifiable risk factors. A substantial proportion had a previous history of ACS, indicating a high recurrence burden. Hypertension and diabetes mellitus were the most prevalent comorbidities, followed by hyperlipidaemia and smoking, with the higher prevalence of metabolic risk factors compared with earlier Sri Lankan studies likely reflecting increasing urbanisation and sedentary lifestyles.

Smoking was significantly associated with STEMI, consistent with previous Sri Lankan studies, reaffirming its role as a key modifiable determinant of severe ACS. Hyperlipidaemia was significantly associated with NSTEMI, suggesting a greater contribution of dyslipidaemia to less severe ACS presentations. No significant associations were observed between STEMI and diabetes, hypertension, or family history, possibly due to the high baseline prevalence of these conditions across all ACS subtypes, limiting discriminatory power.
Most participants demonstrated good knowledge of modifiable ACS risk factors; however, the persistence of high-risk behaviours and metabolic abnormalities indicates a gap between awareness and sustained behaviour change. While some studies have reported positive associations between cardiovascular knowledge and healthier practices (22,23), these findings suggest that knowledge alone is insufficient, with structural, psychosocial, and health-system barriers likely contributing.
 Educational attainment was associated with hypertension but not with overall risk-factor knowledge, highlighting the complex relationship between education, behaviour, and cardiovascular risk. 
Despite limitations related to its cross-sectional design and self-reported data and excluding critically ill patients this study provides context-specific insights relevant to strengthening cardiovascular prevention strategies in Sri Lanka
Conclusion
Acute coronary syndrome in Kalutara District predominantly affects older men and is strongly associated with modifiable risk factors, particularly hypertension, diabetes, dyslipidaemia, and smoking. Despite good awareness of cardiovascular risk factors, the persistence of these conditions highlights the need to strengthen behaviour-focused interventions within existing national non-communicable disease (NCD) prevention and control programmes. Integrating systematic risk factor screening, effective risk-factor control, and targeted lifestyle interventions into routine secondary-care and community-based NCD services may help reduce the burden of ACS in Sri Lanka.

References
1.	Rathore V. Risk Factors of Acute Myocardial Infarction: A Review. Eurasian Journal of Medical Investigation. 2018;2(1):1–7. 
2.	European Cardiovascular Disease Statistics 2017 - European Heart Network [Internet]. [cited 2025 Oct 26]. Available from: https://ehnheart.org/library/cvd-statistics/european-cardiovascular-disease-statistics-2017/
3.	Rehman H, Samad Z, Mishra SR, Merchant AT, Narula JP, Mishra S, et al. Epidemiologic studies targeting primary cardiovascular disease prevention in South Asia. Indian Heart J [Internet]. 2018 Sep 1 [cited 2021 Nov 15];70(5):721. Available from: /pmc/articles/PMC6204454/
4.	Lee YM, Kim RB, Lee HJ, Kim K, Shin MH, Park HK, et al. Relationships among medication adherence, lifestyle modification, and health-related quality of life in patients with acute myocardial infarction: a cross-sectional study. Available from: https://doi.org/10.1186/s12955-018-0921-z
5.	Hajar R. Risk factors for coronary artery disease: Historical perspectives. Heart Views [Internet]. 2017 [cited 2021 Nov 16];18(3):109. Available from: /pmc/articles/PMC5686931/
6.	Friedlander Y, Kark JD, Stein Y. Family history of myocardial infarction as an independent risk factor for coronary heart disease. Heart [Internet]. 1985 Apr 1 [cited 2021 Nov 16];53(4):382–7. Available from: https://heart.bmj.com/content/53/4/382
7.	Buchanan DM, Arnold S V., Gosch KL, Jones PG, Longmore LS, Spertus JA, et al. Association of Smoking Status with Angina and Health-Related Quality of Life after Acute Myocardial Infarction. Circ Cardiovasc Qual Outcomes [Internet]. 2015 Sep 1 [cited 2021 Nov 16];8(5):493–500. Available from: https://www.ahajournals.org/doi/abs/10.1161/CIRCOUTCOMES.114.001545
8.	Elliott MD, Heitner JF, Kim H, Wu E, Parker MA, Lee DC, et al. Prevalence and Prognosis of Unrecognized Myocardial Infarction in Asymptomatic Patients With Diabetes: A Two-Center Study With Up to 5 Years of Follow-up. Diabetes Care [Internet]. 2019 Jul 1 [cited 2021 Nov 16];42(7):1290–6. Available from: https://care.diabetesjournals.org/content/42/7/1290
9.	Ruscica M, Ferri N, Macchi C, Corsini A, Sirtori CR. Lipid lowering drugs and inflammatory changes: an impact on cardiovascular outcomes? Ann Med [Internet]. 2018 Aug 18 [cited 2025 Oct 26];50(6):461–84. Available from: https://www.tandfonline.com/doi/pdf/10.1080/07853890.2018.1498118
10.	Picariello C, Lazzeri C, Attanà P, Chiostri M, Gensini GF, Valente S. The Impact of Hypertension on Patients with Acute Coronary Syndromes. Int J Hypertens [Internet]. 2011 [cited 2021 Nov 16];2011. Available from: /pmc/articles/PMC3124673/
11.	Wahrenberg A, Magnusson PK, Discacciati A, Ljung L, Jernberg T, Frick M, et al. Family history of coronary artery disease is associated with acute coronary syndrome in 28,188 chest pain patients. Eur Heart J Acute Cardiovasc Care. 2020;9(7):741–7. 
12.	Anand SS, Islam S, Rosengren A, Franzosi MG, Steyn K, Yusufali AH, et al. Risk factors for myocardial infarction in women and men: Insights from the INTERHEART study. Eur Heart J. 2008;29(7):932–40. 
13.	Pearte CA, Furberg CD, O’Meara ES, Psaty BM, Kuller L, Powe NR, et al. Characteristics and baseline clinical predictors of future fatal versus nonfatal coronary heart disease events in older adults: The cardiovascular health study. Circulation. 2006;113(18):2177–85. 
14.	Khoddam H, Khoddam H, Alemi Z, Modanloo M. Comparison of Prevalence and Risk Factors of Acute Coronary Syndrome in Patients with Different Ethnicity : A Cross-sectional Study. 2021; 
15.	Ralapanawa U, Vithanage P, Kumarasiri R, Jayawickreme KP, Kumarihamy P, Wijeratne Y, et al. Epidemiology and risk factors of patients with types of acute coronary syndrome presenting to a tertiary care hospital in Sri Lanka. BMC Cardiovasc Disord [Internet]. 2019; Available from: https://doi.org/10.1186/s12872-019-1217-x
16	S. Zaman MJ, Philipson P, Chen R, Farag A, Shipley M, Marmot MG, et al. South Asians and coronary disease: is there discordance between effects on incidence and prognosis? Heart [Internet]. 2013 May 15 [cited 2021 Nov 15];99(10):729–36. Available from: https://heart.bmj.com/content/99/10/729

17.	Rashid S, Khandaker N. Risk factors for early myocardial infarction in South Asians [7]. J Am Med Assoc. 2007;297(17):1880–1. 
18.	WHO. Non Communicable Disease Risk Factor Survey , Sri Lanka. Minister of Health, Nutrition and Indigenous Medicine,Sri lanka [Internet]. 2015; Available from: https://www.who.int/ncds/surveillance/steps/STEPS-report-2015-Sri-Lanka.pdf
19.	Matthias AT, de Silva DKN, Indrakumar J, Gunatilake SB. Physical activity levels of patients prior to acute coronary syndrome – Experience at a tertiary care hospital in Sri Lanka. Indian Heart J [Internet]. 2018 May 1 [cited 2021 Nov 18];70(3):350. Available from: /pmc/articles/PMC6034015/
20.       Lwanga SK, Ogston SA, Lemeshow S, Hosmer DW, Klar J. Adequacy of Sample Size in Health Studies. Vol. 47, Biometrics. 1991. 347 p. 
21	Medagama A, Bandara R, De Silva C, Galgomuwa MP. Management of acute coronary syndromes in a developing country; time for a paradigm shift? An observational study. BMC Cardiovasc Disord [Internet]. 2015;15(1):1–8. Available from: http://dx.doi.org/10.1186/s12872-015-0125-y
22	Amarasekara P, De Silva A, Swarnamali H, Senarath UPUL, Katulanda P. Knowledge, Attitudes, and Practices on Lifestyle and Cardiovascular Risk Factors Among Metabolic Syndrome Patients in an Urban Tertiary Care Institute in Sri Lanka. Asia Pac J Public Health [Internet]. 2016 Jan 1 [cited 2025 Oct 26];28(1 Suppl):32S-40S. Available from: https://pubmed.ncbi.nlm.nih.gov/26512029/
23.	Garrido D, Petrova D, Catena A, Ramírez-Hernández JA, Garcia-Retamero R. Recognizing a Heart Attack: Patients’ Knowledge of Cardiovascular Risk Factors and Its Relation to Prehospital Decision Delay in Acute Coronary Syndrome. Front Psychol [Internet]. 2020 Aug 25 [cited 2025 Oct 26];11:565788. Available from: www.frontiersin.org
 

