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ABSTRACT
A study on risk profile of acute myocardial infarction patients at peripheral Medical College, Tamil Nadu.
Importance: Acute myocardial infarction is one of the important causes of mortality. The awareness about its risk
factors in the population may help to curb its mortality and morbidity. Aim: To asses the risk profile in acute
myocardial infarction patients at peripheral Medical College, Tamil Nadu. Design: Case control study. Setting and
Participants: The study was conducted at Government Villupuram Medical College and Hospital, Southern India.
A total of 50 patients who presented with acute myocardial infarction confirmed by ECG were enrolled into the
study. A detailed history regarding various risk factors like smoking, alcohol intake, hypertension, diabetes,
dyslipidemia, obesity was taken. Fifty normal persons without any evidence of coronary artery disease were taken
as control subjects and risk factors correlated. Results: A total of 50 case and controls were studied. The risk
factors of obesity (p<0.01), smoking(p<0.01), alcohol(p<0.01), diabetes(p<0.01), hypertension(p<0.01),
dyslipidemia (p<0.01) were all significant indicating these risk factors have an high influence on incidence of
coronary artery disease. Within the study group cases with more than 3 risk factors were found to have earlier
incidence of myocardial infarction (71%). Gender based study with the cases also confirmed that comparatively
females had later onset of the disease. Conclusion: Creating awareness about risk factors of MI and working
towards altering the lifestyle and minimizing the risk factor can invariably prevent MI. The importance of primary
prevention and screening of non communicable disease is emphasized.
KEYWORDS: Acute myocardial infarction, risk factors, primary prevention.
INTRODUCTION
Myocardial infarction is a multifactorial disease, both
genetic and environmental risks affect the disease. The
risk factors have been classified as traditional and novel,
and modifiable and non-modifiable. The non-modifiable
risk factors include age, sex, ethnicity/race and family
history. The effect of cardiovascular modifiable risk
factors including dyslipidaemia, smoking, hypertension,
diabetes, abdominal obesity was discussed in
INTERHEART study and it is established that risk
factors were consistent throughout all populations and
socioeconomic levels studied.[1] Therefore awareness
about modifiable risk factors and its prevention can alter
the outcome of the disease.
AIM
To assess the risk profile in acute myocardial infarction
patients at peripheral Medical College, Tamil Nadu.
MATERIALS AND METHODS
This study was conducted in the department of general
medicine government villupuram medical college. A
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total of 50 patients who presented with acute myocardial
infarction confirmed by ECG were enrolled into the
study. A detailed history regarding various risk factors
like smoking, alcohol intake, hypertension, diabetes,
dyslipidemia, obesity was taken. Blood sugar and lipid
profile and CRP estimation were done. Standard
guidelines for the treatment of acute myocardial
infarction were followed. Fifty normal persons without
any evidence of angina were taken as control subjects
and risk factors correlated.
Inclusion Criteria
Patients who presented within 12 hours of onset of
angina and who gave informed consent to participate in
the study were included.
Exclusion Criteria
Patients with rheumatic heart disease and collagen
vascular disease and patients with the previous history of
stroke were excluded from the study. Statistical analysis
SPSS software was used for statistical analysis. Pearson
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chi-square test used for analysis. ‘P’ value <0.05 was
considered as significant.
RESULTS
A total of 50 case and controls were studied. The risk
factors of obesity (p<0.01), smoking(p<0.01),
alcohol(p<0.01),
diabetes(p<0.01),
hypertension
(p<0.01), dyslipidemia(p<0.01) were all significant
indicating that these risk factors have an high influence

on incidence of coronary artery disease. Contrary to
common belief, increasing age was not significantly
associated with increased incidence of MI’s. Within the
study group cases with more than 3 risk factors were
found to have earlier incidence of myocardial infarction
(71%). Gender based study with the cases also confirmed
that comparatively females had later onset of the disease.
The results are summarized in Table 1.

Figure 1: Agewise comparison of patients having at least three risk factors.

Figure 2: Comparison of risk factors between cases and controls.
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Figure 3: Comparison with Cases Based On Gender.
Table 1: Risk factors associated with occurrence of Myocardial Infarction at Govt Villupuram Medical College.
RISK FACTOR
GROUP
CASES
CONTROL
TOTAL
P VALUE
>50
22
25
47
AGE
%WITHIN GROUP
44%
50%
47%
>0.05
INSIGNIFICANT
<50
28
25
53
WITHIN GROUP
56%
50%
53%
MALE
30
28
58
GENDER
% WITHIN GROUP
60%
56%
58%
> 0.05
FEMALE
20
22
42
INSIGNIFICANT
% WITHIN GROUP
40%
44%
42%
yes
38
6
44
OBESITY
% WITHIN GROUP
76%
12%
44%
<0.01
no
12
44
56
SIGNIFICANT
% WITHIN GROUP
24%
84%
56%
yes
28
18
46%
SMOKING
% WITHIN GROUP
56%
36%
46%
<0.01
no
22
32
54%
SIGNIFICANT
% WITHIN GROUP
44%
64%
54%
yes
21
16
37%
ALCOHOL
% WITHIN GROUP
42%
32%
37%
<0.01
no
29
34
63%
SIGNIFICANT
% WITHIN GROUP
58%
68%
63%
yes
35
5
40%
DIABETES
% WITHIN GROUP
70%
10%
40%
<0.01
no
15
45
60%
SIGNIFICANT
% WITHIN GROUP
30%
90%
60%
32
7
39%
HYPERTENSION Yes
% WITHIN GROUP
64%
14%
39%
<0.01
no
18
43
61%
SIGNIFICANT
% WITHIN GROUP
36%
86%
61%
yes
39
10
39%
DYSLIPEDIMIA
% WITHIN GROUP
78%
20%
39%
<0.01
no
11
40
51%
SIGNIFICANT
% WITHIN GROUP
22%
80%
61%
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DISCUSSION
Age and sex matched cases and control were taken into
consideration. Here our results are in correlation with the
Interheart study which states that, incidence of MI is
more in the younger population than the older population
when there is a cluster of risk factors.[1] In our study MI
had occurred as early as 29 years of age with diabtes,
smoking, dyslipidemia and male gender as risk factor.
Obesity
Prospective data from the emerging risk factor
collaboration ERFC have shown that BMI, waist
circumference and waist-to-hip ratio each have
influential associations with coronary disease.[2] a study
in 2007 demonstrated that the risk for mortality is lower
in obese patients with MI than patients with normal body
mass index (BMI).[3] In Dhoot's study, the mortality of
patients with obesity was lower than those not obese.[4]
In contrast, INTERHEART demonstrated that abdominal
obesity increased the risk of AMI in both ages and sexes
in all regions.[1] Previous studies also prove that
overweight and obesity independently increased the risk
of cardiovascular disease in patients with type 2
diabetes.[5] These paradoxical results may be due to the
fact that waist to hip ratio showed a more significant
association with MI than body mass index. In our study
we compared the body mass index and waist to hip ratio
of the cases and controls to screen for obesity. Our study
showed significant correlation between obesity and MI in
correlation with INTERHEART study.
Smoking
Smoking has long been known as the major risk factor
for MI.[6] European data indicate that smoking doubles
the 10 year CVD mortality rate[7] whilst 30% of US
cardiovascular disease mortality is attributable to
smoking.[8] Not only is it deleterious but this effect is
dose related with no safe lower limit seen.[9] Passive
smoking is similarly harmful as workplace exposure
increases CVD risk by 30%. Stopping smoking is the
single most cost-effective intervention in CVD
prevention and some benefits are seen within months of
cessation.[8,10]
Smoker’s paradox”: an intermittently observed
association between smoking status and improved shortterm outcomes in various cardiovascular disease states
was first noted in a 1977 study.[11] Recent studies also
prove smoking to be an independent protective predictor
against adverse LV remodelling during short-term
follow-up, consistent with the ‘smoker's paradox’. But
overall, the long term effect smoking is always
considered to be harmful and also in consistent with
intramyocardial hemorrhage.[12]
Our study showed significant p value, which confirms
smoking being an importance risk factor for MI. In our
study total population of cases were chronic smokers
with onset of smoking at 15 years of age the earliest.
60% of the population of cases began smoking at age
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less than 20, of this about 22% of the population
developed MI before 40 years of age. This also proves
the hypothesis that early onset of smoking has earlier risk
of MI.[8]
Alchohol
Alcohol consumption and its effect on myocardial
infarction is a controversial subject. The difficulty exists
as historically the evidence suggested a J-shaped curve
when it comes to risk, where abstinence is associated
with an increase in CVD compared to light drinkers, with
low levels of alcohol consumption associated with a
lower level of CHD.[13] Also evidence from the
INTERHEART study would appear to substantiate these
claims, showing reductions in risk for those with
moderate and light use of alcohol.[14] But binge drinking
is associated with a higher risk of cardiovascular
disease[15,16] and of mortality after MI.[17,18]
In our study alcohol consumption was proven to be a risk
factor. No protective effect was found. This is due to the
fact that all the cases were chronic alcoholics and not
light drinkers.
Diabetes Mellitus
Cardiovascular morbidity is the main cause of death in
diabetics. As diabetes mellitus progresses, it results in
endothelial dysfunction and changes in energy
metabolism which lead to atherosclerosis in mediumand large-caliber arteries, creating lesions in coronary,
cerebrovascular and peripheral arteries. Additionally,
atherosclerotic plaques tend to develop much earlier,
advance more swiftly and are more diffuse in diabetic
patients than in non-diabetics.[19] These factors contribute
to a two to four-fold higher risk of cardiovascular events
in diabetics compared to non-diabetics, with
cardiovascular disease being the main cause of death.
The combined mortality rate due to cardiovascular
disease and diabetes mellitus is 245/100000 population
for adults aged 30 to 70 years according to World Health
Organization report.[20]
The overall frequency of coronary artery disease (CAD)
among diabetics is 55%. To date, 90% of the published
studies presenting data on the atypical presentation of
chronic and acute ischemic heart disease are common in
type 2 diabetics.[21] A recent meta analytical study shows
a greater incidence of silent atypical presentation of MI
in diabetics and concluded that cardiac autonomic
neuropathy in SMI is still debatable, but is the most
acceptable cause of SMI.[19] A study by Richard showed
that ACE inhibitors counteract many of the established
and putative mechanisms accounting for the increased
mortality of MI in diabetes mellitus. The authors imply
that diabetic patients benefited more from lisinopril than
nondiabetic patients, independent of other risk factors for
elevated mortality.[22]
In our study diabetes and MI showed a hand in hand
relationship. MI was much prominent in the population
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which irregular treatment which may be attributed to the
accentuated endothelial dysfunction.
Hypertension
There is good evidence from different sources pointing
to the role of hypertension in accelerating if not initiating
atherosclerosis.[23] Antecedent hypertension associates
with higher rates of death and morbid events both during
the early and long-term course of AMI, particularly if
complicated by left ventricular dysfunction and/or
congestive heart failure.[24]
The data available up to now indicate hypertensive
patients with STEMI are more likely to be older, female,
of non-white ethnicity and having a higher prevalence of
comorbidities such as diabetes, hypercholesterolemia,
chronic renal failure, history of cardiac heart failure,
prior myocardial infarction and prior myocardial
revascularization.[25] The Interheart study also
emphasizes on the fact that women with hypertension are
more prone to MI however the age of occurrence is
always more than men.
Our study was also consistient with the Interheart study.
The earliest incidence of MI began at the age of 40 in
women with risk factor, whereas in males with risk
factor patients are seen as early as 29 years of age.
Patients with both diabetes and hypertension are at more
risk than the individual factors. In the Hypertension in
Diabetes Study, patients with hypertension and
concomitant diabetes compared to nonhypertensive
diabetics were found to have higher rates of
cardiovascular death, myocardial infarction, angina
pectoris, amputation and stroke independent of other risk
factors.[26] The study in 2003 indicates that while the use
of ACE inhibitors was associated with a reduced risk of
in-hospital death in hypertensive patients suffering an
AMI, the use of diuretics and calcium blockers was
associated with increased risks.[27] Also, in our study
hypertension was proven to be a major risk factor.
Dyslipedimia
Elevated LDL levels and triglycerides are important risk
factors of myocardial infarction. There is a solid link
between elevated cholesterol (especially LDL-C) and
cardiovascular disease. It has been conclusively shown
and become accepted practice to lower LDL-C in
patients considered intermediate to high risk for CVD
with a combination of therapeutic life style change and
medications. First line drug therapy should be a statin,
titrated to keep LDL-C at or below the target range
recommended by the ATP-III guidelines.[28]
In a recent meta-analysis of 14 statin studies including 90
056 patients, lowering LDL-C by 39 mg/dl (1 mmol/l)
was associated with about one-fifth reduction in the 5year incidence of major Cardiovascular events[29]
Lifestyle interventions that include reduction in total
calories as well as intake of saturated and trans fats that
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are coupled to increased physical activity with associated
weight loss continue to play an important a role in
controlling mixed dyslipidemia.[3] In our study
relationship between dyslipidemia and myocardial
infarction was significant.
CONCLUSION
Risk factor assessment along with overall MI risk
estimation should be part of the evaluationof patients
NON COMMUNICABLE DISEASE CLINIC. The
patients who are already victims of diabetes and
hypertension should be explained about life style
modifications and physical excercises. The importance of
primary prevention of MI should be inititated at every
level of the community. Pharmacotherapies witH Statins
and ACE inhibitors should be encouraged. This may
prevent in a second event of myocardial infarction.
ACKNOWLEDGEMENT
The study team acknowledges the help and support of all
staff of Medicine Department of Govt Villupuram
Medical College, during the conduct of this study.
REFERENCES
1. Effect of potentially modifiable risk factors
associated with myocardial infarction in 52
countries (the INTERHEART study): case-control
study. Yusuf S, Hawken S, Ounpuu S, Dans T,
Avezum A, Lanas F, McQueen M, Budaj A, Pais P,
Varigos J, Lisheng L, INTERHEART Study
Investigators Lancet., 2004 Sep 11-17; 364(9438):
937-52.
2. Emerging Risk Factors Collaboration. Separate and
combined associations of body-mass index and
abdominal adiposity with cardiovascular disease:
collaborative
analysis
of
58
prospective
studies. Lancet., 2011; 377: 1085–1095.
3. Impact of body mass index on outcomes after
percutaneous coronary intervention in patients with
acute myocardial infarction Mehta L, Devlin W,
McCullough PA, O'Neill WW, Skelding KA, Stone
GW, Boura JA, Grines CL Am J Cardiol., 2007 Apr
1; 99(7): 906-10.
4. Effect of morbid obesity on in-hospital mortality and
coronary revascularization outcomes after acute
myocardial infarction in the United States. Dhoot J,
Tariq S, Erande A, Amin A, Patel P, Malik S Am J
Cardiol., 2013 Apr 15; 111(8): 1104-10.
5. Risk of cardiovascular disease and mortality in
overweight and obese patients with type 2 diabetes:
an observational study in 13,087 patients. EegOlofsson K, Cederholm J, Nilsson PM, Zethelius B,
Nunez L, Gudbjörnsdóttir S, Eliasson B
Diabetologia., 2009 Jan; 52(1): 65-73.
6. Explaining the decline in coronary heart disease
mortality in England and Wales between 1981 and
2000 Unal B, Critchley JA, Capewell Circulation.,
2004 Mar 9; 109(9): 1101-7.
7. European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012). The

305

Rajendran et al.

8.

9.

10.

11.

12.

13.

14.

15.

European Journal of Pharmaceutical and Medical Research

Fifth Joint Task Force of the European Society of
Cardiology and Other Societies on Cardiovascular
Disease Prevention in Clinical Practice (constituted
by representatives of nine societies and by invited
experts). Perk J, et al, European Association for
Cardiovascular Prevention & Rehabilitation
(EACPR)., ESC Committee for Practice Guidelines
(CPG).Eur Heart J., 2012 Jul; 33(13): 1635-701.
2013 AHA/ACC guideline on lifestyle management
to reduce cardiovascular risk: a report of the
American College of Cardiology/American Heart
Association Task Force on Practice Guidelines
Eckel RH et al American College of
Cardiology/American Heart Association Task Force
on Practice Guidelines. J Am Coll Cardiol., 2014
Jul 1; 63(25 Pt B): 2960-84.
Environmental tobacco smoke and ischemic heart
disease. Law MR, Wald NJ Prog Cardiovasc Dis.,
2003 Jul-Aug; 46(1): 31-8.
2016 European Guidelines on cardiovascular
disease prevention in clinical practice: The Sixth
Joint Task Force of the European Society of
Cardiology and Other Societies on Cardiovascular
Disease Prevention in Clinical Practice (constituted
by representatives of 10 societies and by invited
experts)Developed with the special contribution of
the European Association for Cardiovascular
Prevention & amp; Rehabilitation (EACPR).
PiepoliMF, et al, ESC Scientific Document Group.
Eur Heart J., 2016 Aug 1; 37(29): 2315-2381.
Prognosis of patients with acute myocardial
infarction admitted to a coronary care unit. I:
survival in hospital. Kitchin A.H., Pocock S.J., 1977
Br Heart J39: 1163–1166.
Impact of active smoking on myocardial infarction
severity in reperfused ST-segment elevation
myocardial infarction patients: the smoker's
paradox revisited Rolf Symons Pier Giorgio Masci
Marco Francone Piet Claus Andrea BarisonIacopo
Carbone Luciano Agati Nicola Galea Stefan
Janssens Jan Bogaert European Heart Journal, 21
September 2016; 37(36): 2756–2764.
Risk of cardiovascular mortality in alcohol drinkers,
ex-drinkers and nondrinkers. Klatsky AL, Armstrong
MA, Friedman GD Am J Cardiol., 1990 Nov 15;
66(17): 1237-42.
Patterns of alcohol consumption and myocardial
infarction risk: observations from 52 countries in
the INTERHEART case-control study. Leong DP,
Smyth A, Teo KK, McKee M, Rangarajan S, Pais P,
Liu L, Anand SS, Yusuf S, INTERHEART
Investigators. Circulation., 2014 Jul 29; 130(5):
390-8.
Alcohol consumption, binge drinking and early
coronary calcification: findings from the Coronary
Artery Risk Development in Young Adults (CARDIA)
Study. Pletcher MJ, Varosy P, Kiefe CI, Lewis CE,
Sidney S, Hulley SB Am J Epidemiol., 2005 Mar 1;
161(5): 423-33.

www.ejpmr.com

16. Alcohol
volume,
drinking
pattern
and
cardiovascular disease morbidity and mortality: is
there a U-shaped function? Murray RP, Connett JE,
Tyas SL, Bond R, Ekuma O, Silversides CK, Barnes
GE Am J Epidemiol., 2002 Feb 1; 155(3): 242-8.
17. Binge drinking and mortality after acute myocardial
infarction. Mukamal KJ, Maclure M, Muller JE,
MittlemanMA Circulation., 2005 Dec. 20; 112(25):
3839-45.
18. Long-term alcohol consumption in relation to allcause and cardiovascular mortality among survivors
of myocardial infarction: the Health Professionals
Follow-up Study. Pai JK, Mukamal KJ, Rimm EB
Eur Heart J., 2012 Jul; 33(13): 1598-605.
19. Atypical presentation of acute and chronic coronary
artery disease in diabetics ARHadi Khafaji and
Jassim M Al Suwaidi World J Cardiol., 2014 Aug
26; 6(8): 802–813.
20. Estadísticas Sanitarias Mundiales (Internet)
Geneva: World Health Organization; 2012 (cited
2012 Aug 5). 178 p.
21. Diabetes, other risk factors, and 12-yr
cardiovascular mortality for men screened in the
Multiple Risk Factor Intervention Trial. Stamler J,
Vaccaro O, Neaton JD, Wentworth D; Diabetes
Care., 1993 Feb; 16(2): 434-44.
22. Acute Myocardial Infarction in Diabetes Mellitus
Lessons Learned From ACE Inhibition Richard W.
Nesto,
Stuart
Zarichhttps://doi.org/10.1161/01.CIR.97.1.12
Circulation., 1998; 97: 12-15.
23. Hypertension and Myocardial Infarction FRANCIS
G. DUNN J AM cou, CARDIOl, 1983; 1(2): 528-32.
24. Hypertension and acute myocardial infarction: an
overview .Pedrinelli R et al, J Cardiovasc Med
(Hagerstown)., 2012 Mar; 13(3): 194-202.
25. F. D'Ascenzo, A. Gonella, G. Quadri et al.,
“Comparison of mortality rates in women versus
men presenting with ST-segment elevation
myocardial infarction,” American Journal of
Cardiology, 2011; 107(5): 651–654.
26. Hypertension in Diabetes Study (HDS): II.
Increased risk of cardiovascular complications in
hypertensive type 2 diabetic patients. J Hypertens.,
1993 Mar; 11(3): 319-25.
27. The Comorbidities of Diabetes and Hypertension:
Mechanisms and Approach to Target Organ
Protection Amanda N. Long, DO and Samuel
Dagogo-Jack, MD J ClinHypertens (Greenwich).,
2011 Apr; 13(4): 244–251.
28. Hyperlipidemia as a Risk Factor for Cardiovascular
Disease Robert H. Nelson Prim Care., 2013 Mar;
40(1): 195–211.
29. Efficacy and safety of cholesterol-lowering
treatment: prospective meta-analysis of data from
90,056 participants in 14 randomised trials of
statins. Baigent C, Keech A, Kearney PM, Blackwell
L, Buck G, Pollicino C, Kirby A, Sourjina T, Peto R,
Collins R, Simes R, Cholesterol Treatment Trialists'

306

Rajendran et al.

European Journal of Pharmaceutical and Medical Research

(CTT) Collaborators. Lancet., 2005 Oct 8;
366(9493): 1267-78.
30. Diet and lifestyle recommendations revision 2006: a
scientific statement from the American Heart
Association Nutrition Committee. American Heart
Association Nutrition Committee., Lichtenstein AH,
Appel LJ, Brands M, Carnethon M, Daniels S,
Franch HA, Franklin B, Kris-Etherton P, Harris
WS, Howard B, Karanja N, Lefevre M, Rudel L,
Sacks F, Van Horn L, Winston M, Wylie-Rosett J
Circulation., 2006 Jul 4; 114(1): 82-96.

www.ejpmr.com

307

