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INTRODUCTION
 Over the past decades the incidence of acute 
myocardial infarction (AMI) together with mortali-
ty have decreased dramatically in developed coun-
tries1,2. Advances in understanding and control of 
major cardiovascular risk factors and medical care 
of coronary heart diseases (CHD) have contributed 
to these reductions3. In contrary, CHD have emerged 
as a major health burden in developing countries4. 
Cardiovascular risk factors for ischemic heart dis-
ease and acute myocardial infarction are on the rise 
in Pakistan. People of Indo-Asian origin have a high 
burden of CHD and the later is now the leading 
cause of death5,6. The projected increase in CHD is 
expected to be much greater in South Asia than in 
any other region worldwide,7 where it is expected to 
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grow more than double over the next 20 years8.
 It is well known that CHD is strongly associated 
with conventional risk factors, namely smoking, dia-
betes, hypertension and hypercholesterolemia3,9. The 
most recent reports suggest that these risk factors 
are found in about 75% of the occurrences of CHD 
within populations, and not 50%, as has been pre-
viously claimed.10 Changes in the prevalence rates 
of different forms of CHD have implications for 
prevention policy and health provision. Moreover, 
continued assessment of temporal trends regarding 
risk factors for CHD is needed to devise population 
strategies in order to reduce risk and predict the 
future burden of CHD11.
 Significant differences in the prevalence of CHD 
exist with respect to gender, age and ethnicity12. 

Cardiovascular risk reduction has been maintained 
in patients aged 60 or greater, but the difference in 
risk reduction observed from National Health and 
Nutrition Examination Survey (NHANES) II and 
III has been minimal in younger people, especially 
among those aged 30-3913. There is very limited data 
available about the frequency of various convention-
al cardiovascular risk factors in different age grups 
in our setup. The aim of the present analysis was 
therefore to compare the prevalence of conventional 
risk factors in patients below and above forty years 
of age presenting with acute myocardial infarction.

METHODOLOGY
 It was a three years retrospective hospital based 
Comparative descriptive study conducted in Cardi-
ology department PGMI, Lady Reading Hospital, 
Peshawar, from September 2006 to August 2009. 
The only inclusion criterion was the diagnosis of 
acute myocardial infarction. Computerized data of 
Patients admitted with acute myocardial infarction 
were reviewed. Conventional risk factors were iden-
tified as follow; History of smoking was defined 
as smoking at least 100 cigarettes in their lifetime 
and who, at the time of admission, smoked either 
every day or some days. Hypertension was defined 
as systolic blood pressure ≥140 mm Hg and/or di-
astolic blood pressure ≥90 mm Hg or current treat-
ment with antihypertensive drug in subject with 
history of hypertension. Patients were considered 
as diabetics if they self reported as diabetes and/
or on treatment for diabetes. Patients with Fasting 
Blood sugar ≥ 126 mg/d were included as newly 
diagnosed cases. Significant family history was con-
sidered pertinent when atherosclerotic disease was 
found in male before the age of 55 or before 65 
years in female patients. Hypercholesterolemia and 
Hypertriglyceridemia (Dyslipidemia) were labeled 
as total Cholesterol ≥ 200mg/dl and Triglycerides 
greater than 150mg/dl, respectively. Patients were 
assigned group-I and group-II for age less than 40 

years and age 40 years and above, respectively. Us-
ing SPSS version 16, data was analyzed. Frequencies 
and percentages were determined for Categorical 
variables and means and standard deviation (SD) 
for continuous variables. P value was determined by 
using chi square test. All com parisons were consid-
ered significant at P<0.05.

RESULTS
 A total of 4935 patients were admitted with acute 
myocardial infarction from 1st September 2006 to 31st 
August 2009. Their mean age was 58.4 ±12.37 (20 
to 99) years. The male (66.6%, n=3288) to female 
(33.4%, n= 1647) ratio was 1.9:1. A total of 5.1% 
(252) patients were in group-I (age<40 years), while 
the rest 94.83% (4683) were in group-II ( age ≥ 40 
years) with the mean age of 58.4 ±12.37 years (range 
20-99 years). We calculated the gender distribution 
within the age groups and observed that there were 
79.4% (200) male and 20.6% (52) female patients in 
group-I while in group-II, there were 65.9% (3088) 
male and 34.1% (1595) female patients as shown in 
Table 1.
 We observed that smoking, dyslipidemia and fam-
ily history was more frequent in younger age group 
patients as compared to older one. Smoking was 
9.5% (24) in group-I patients as compared to group-
II 1.6% (76) {9.5 vs 1.6, p=0.001}. In group-I fre-
quency of hypercholesterolemia was 25% (63) and 
12.4% (583) in group-II, {25 vs. 12.4, p= 0.001}. 
Similarly frequency of hypertriglyceridemia was 
27% (68) in group-I and 25.4% (1188) in group-II 
patients {27 vs 25.4, p=0.001}. Family history of 
CHD was present in 17.1% (43) and 9.1% (426) 
patients respectively in group-I and group-II, {17.1 
vs. 9.5, p=0.001} as shown in Table 2.
 Hypertension and Diabetes was more frequent 
in older age group. In group-I, frequency of hyper-
tension was 22.6% (57) while in group-II, it was 
35.6% (1666) {22.6 vs 35.6, p= 0.001}. Similarly 
frequency of diabetes was 11.5% (29) in group-I, 
and was 22.6% (1059) in group-II {11.5 vs 22.6, 
p= 0.001}. There were statistically significant (p < 
0.001) differences in all the risk factors between the 
two age groups.
 We analyzed number of risk factors (except ad-
vancing age & male gender) in both groups. We 
observed that no risk factor was present in 24.6% 
vs. 17%, p= 0.01 in group-I vs. group-II respective-
ly. Two, four and more than one risk factors were 
present significantly higher in group-I as compared 
to group-II {(28% vs. 38%, p=0.001), (0.6% vs. 
12%, p=0.0001), (36.6% vs. 74.7%,p=0.001)}, re-
spectively. Presence of three risk factors were not 
much different in group-I (8.4) and group-II patients 
(10.5) {p=0.1} as shown in Table 3.
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DISCUSSION
 We observed that the mean age of our patients 
presenting with acute myocardial infarction was 
younger (58.4 ±12.37 years) as compared to the Eu-
ropean population14, this is consistent with frequent 
premature CHD disease occurrence in south Asian 
population15. There was a clear male predominance 
(male to female ratio of 1.9:1) in our study, which is 
in agreement with previous studies, suggesting that 
it is predominantly a disease of men16. Middle-aged 
men have a 2 to 5 times higher risk than women, 
but this risk ratio differs between populations17.
 The present study showed that smoking, dyslip-
idemia and family history were more frequent in 
younger patients as compared to older. Smoking 
was reported in 9.5% of younger patients (group-I) 
as compared to older patients (group-II) 1.6%. Al-

though this frequency of smoking was much lesser 
than western population (up to 70%)18 and the reason 
could be NASWAR chewing which was not included 
as a risk factor in our study. A higher incidence of 
male gender and smoking was observed in younger 
patient with ACS as compared to older age group19. 
Thus, elimination of cigarette smoking is of utmost 
public health importance because it could delay the 
onset of CHD by a decade20.
 It was also evident from the present analysis that 
hypercholesterolemia (25% vs. 12.4%) and hypertri-
glyceridemia (27% vs. 25.4%) was more prevalent 
in younger age patients which is consistent with 
other studies. Hoshida et al reported hyperlipidemia 
in 52% patients of younger age group (≤66 years) 
and 36% patients of older age group (>66 years) 
presenting with AMI19. Family history of CHD was 
more pertinent in younger age patients (17.1%) as 

Table 2: Frequencies of conventional risk factors

Age group-I* Age group-II** Gp-I Vs Gp-II p-value
Risk Factor Present Absent Present Absent Percent
Smoking 24 228 76 4607 9.5  Vs  1.6 0.001
Hypercholesterolemia¶ 63 173 583 3943 25 vs  12.4 0.001
Hypertriglyceridemia§ 68 156 1188 3345 27  vs  25.4 0.001
Family history 43 209 426 4257 17.1 vs 9.1 0.001
Hypertension 57 195 1666 3017 22.6 Vs 35.6 0.001
Diabetes mellitus 29 223 1059 3624 11.5 vs 22.6 0.001

*age1-39 years, ** age ≥40 years, 
¶ indicates data missing from record; in Gp-I=16 patients & in Gp-II= 157 patients
 § indicates data missing from record; in Gp-I=28 & Gp-II=150 patients.

Table 1: Gender wise distribution within the age groups

Gender Age group-1 Age group-2** Total Percent
Male 79.4% (200) 65.9% (3088) 3288 66.6
Female 20.6% (52) 34.1% (1595) 1647 33.4
Total 5.1% (252) 94.95% (4683) 4935 100

*age1-39 years, ** age ≥40 years

Table 3: Total Number of risk factors by age group

No. of Risk Factors* Group-1 (%) Group-II (%) P valve
No risk factor 24.6 17 0.01

1 38.4 22.5 0.001
2 28 38 0.001
3 8.4 10.5 0.1
4 0.6 12 0.0001

More than one Risk Factor 36.4 74.7 0.001
* Except advancing age & gender



JPMI 2013 Vol. 27 No. 04 : 366-370 369

COMPARISON OF RISK FACTORS PROFILE IN PATIENTS BELOW AND ABOVE FORTY YEARS OF AGE WITH ACUTE M.I.

compared to older one (9.1%). In fact, a family his-
tory of CHD, traditionally believed to be due to a 
shared genetic predisposition, may sim ply represent 
a shared exposure to a higher prevalence of conven-
tional risk factors21.
 Contrary to the above, prevalence of hypertension 
and diabetes mellitus is increasing with advancing 
age. Our study showed that hypertension (35.6% vs. 
22.6%), and diabetes mellitus (22.6% vs. 11.5%) were 
more frequent in older age patients. In other studies 
there is diverse data regarding it prevalence. Hyman 
et al observed that approximately 32% of patients 
with hypertension are unaware that they are hyper-
tensive22. Higher rates of unawareness, approach ing 
50%, have been documented for hy perlipidemia and 
diabetes23. Thus, detailed assessment for conven-
tional risk factors using contemporary targets will 
almost certainly lead to higher prevalence rates than 
those reported in the present study. Gikas et al found 
25.7% and 10.3% prevalence of hypertension and 
diabetes mellitus respectively in patients presenting 
with AMI24. But Hoshida et al reported higher preva-
lence of hypertension (54% & 59% in age ≤66 years 
& >66 years age respectively) and diabetes (33% & 
36% in age ≤66 years & >66 years age respective-
ly)19.
 We observed that more patients (24.6% vs. 17%) 
were free of risk factors in younger age group. Simi-
larly, more than one risk factor other than male gen-
der and advancing age was present in 34.4 vs. 74.7% 
patients. Thus advancing age not only a risk factor 
by itself, it also clusters CHD risk factors. This 
was consistent with data published recently from 
the same institute25 as well as previously by Umesh 
et al18. The World Health Organization Monitoring 
Trends and Determinants in Cardiovascular Disease 
(WHO-MONICA) studies, as well as the Japanese 
epidemiological studies, have previously shown that 
the risk of cardiovascular diseases increases with 
clustering of risk factors, such as hypertension, hy-
perlipidemia and diabetes mellitus26,27.
 The recent Inter-Heart study showed that con-
ventional risk factors also are predictive of the risk 
of MI in non-Western populations28. Adherence to 
a healthy life style may prevent many cases of cor-
onary heart disease. Therefore, targeting risk reduc-
tion by life style modification for individuals who 
have clusters of risk factors seems a sensible pri-
mary goal for outpatient preventive cardiovascular 
practice29.

LIMITATIONS
 We did not have a control group of population 
without CHD for Risk factors comparison. Our study 
also has a sur vival bias because only patients with 
acute myocardial infarction who survived to hospi-

talization were included. Our study also relied on 
patient self-report of risk factors, which may not 
accurately com pare with more objective measure-
ments involving physical examination and labora-
tory testing.

CONCLUSION
 This study suggests that positive family history, 
smoking, hypercholesterolemia and hypertriglyceri-
demia for CHD are more frequent in younger age 
patients while hypertension and diabetes mellitus are 
the predominant risk factors in older age patients, 
presenting with acute myocardial infarction.

REFERENCES
1. Yeh RW, Sidney S, Chandra M, Sorel M, Selby 

JV, Go AS. Population trends in the incidence 
and outcomes of acute myocardial infarction. N 
Engl J Med 2010;362:2155-65.

2. Danchin N, Puymirat E, Aissaoui N, Adavane 
S, Durand E. Epidemiology of acute coronary 
syndromes in France and in Europe. Ann Car-
diol Angeiol 2010:59:37-41.

3. Unal B, Critchley JA, Capewell SS. Explaining 
the decline in coronary heart disease mortality 
in England and Wales between 1981 and 2000. 
Circulation 2004;109:1101-7.

4. Mathers CD, Loncar D. Projections of global 
mortality and burden of disease from 2002 to 
2030. PLoS Med 2006;3:442-5.

5. Gupta M, Singh N, Verma S. South Asians 
and cardiovascular risk: what clinicians should 
know? Circulation 2006;113:924-9.

6. Jafar TH, Jafary FH, Jessani S, Chaturvedi N. 
Heart disease epidemic in Pakistan: women and 
men at equal risk. Am Heart J 2005;150:221-6.

7. Abegunde DO, Mathers CD, Adam T, Ortegon 
M, Strong K. The burden and costs of chron-
ic diseases in low-income and middle-income 
countries. Lancet 2007;370:1929-38.

8. Ghaffar A, Reddy KS, Singhi M. Burden of 
non-communicable diseases in South Asia. BMJ 
2004;328:807-10.

9. Khot UN, Khot MB, Bajzer CT, Sapp SK, 
Ohman EM, Brener SJ, et al. Prevalence of con-
ventional risk factors in patients with coronary 
heart disease. JAMA 2003;290:898-904. 

10. Canto JG, Iskandrian AE. Major risk factors 
for cardiovascular disease: debunking the “only 
50%” myth. JAMA 2003;290:947-9. 

11. Arnett DK, McGovern PG, Jacobs DR, Shahar 
E,  Duval S, Blackburn H, et al. Fifteen-year 
trends in cardiovascular risk factors (1980-1982 
through 1995-1997): the Minnesota Heart Sur-



JPMI 2013 Vol. 27 No. 04 : 366-370 370

COMPARISON OF RISK FACTORS PROFILE IN PATIENTS BELOW AND ABOVE FORTY YEARS OF AGE WITH ACUTE M.I.

vey. Am J Epidemiol 2002;156:929-35. 
12. Reddy KS, Yusuf S. Emerging epidemic of 

cardiovascular disease in developing countries. 
Circulation 1998;97:596-60.

13. Lopez-Jimenez F, Batsis JA, Roger VL, Brek-
ke L, Ting HH, Somers VK. Trends in 10-year 
predicted risk of cardiovascular disease in the 
United States, 1976 to 2004. Circ Cardiovasc 
Qual Outcomes 2009;2:443-50.

14. Manuel DG, Lim JJY, Tanuseputro P, Stukel 
TA. How many people have had a myocardial 
infarction? Prevalence estimated using historical 
hospital data. BMC Public Health 2007;7:174.

15. Sharma M, Ganguly KN. Premature coronary 
artery disease in Indians and its associated risk 
factors. Vasc Health Risk Manag 2005;1:217-
25.

16. Choudhury L, Marsh JD. Myocardial infarction 
in young patients. Am J Med 1999;107:254-6.

17. Mckeigue PM, Adelstein AM, Shipley MJ, 
Riemersma RA, Marmot MG, Hunt SP, et al. 
Diet and risk factors for coronary heart disease 
in Asians in Northwest London. Lancet 1985;2: 
1086-90. 

18. Khot UN, Khot MB, Bajzer CT, Sapp SK, 
Ohman EM, Brener SJ, et al. The prevalence 
of conventional risk factors in patients with cor-
onary heart decease. JAMA 2003;290:898-904.

19. Hoshida S, Hayashi T, Kanamsa K. Comparison 
of risk factors in acute myocardial infarction and 
unstable angina pectoris patients≤ 66 versus >66 
years of age. Am J Cardiol 2004;93:608-10.

20. Knopp RH, Aikawa K. Estrogen, female gen-
der and heart disease. In: Topol EJ, editor. 
Text book of car¬diovascular medicine. 2nd ed. 
Philadelphia: Lippincott Wil¬liams & Wilkins; 
2002. p.175-80. 

21. Jomini V, Oppliger-Pasquali S, Wietlisbach V, 
Rodondi N, Jotterand V, Paccaud F, et al. Con-
tribution of major cardiovascular risk factors  
to familial premature coronary artery disease: 
the GEN¬ECARD project. J Am Coll Cardiol 
2002;40:676-84.

22. Hyman DJ, Pavlik VN. Characteristics of pa-

tients with uncontrolled hypertension in the 
Unite States. N Engl J Med 2001;345:479-86.

23. Franse LV, Di Bari M, Shorr RI. Type 2 dia¬be-
tes in older well-functioning people: who is 
undi¬agnosed? Data from the Health, Aging, 
and Body Com¬position Study. Diabetes Care 
2001;24:2065-70.

24. Gikas A, Sotiropoulos A, Panagiotakos D, 
Pastromas V, Papazafiropoulou A, Pappas S. 
Prevalence trends for myocardial infarction and 
conventional risk factors among Greek adults 
(2002-06). QJM 2008;101:705-12.

25. Khan S, Hafizullah M, Faheem M, Nadeem M, 
Shah I, Asgar M, et al. Level of high-sensitiv-
ity-C-reactive protein in Patients with chronic 
stable angina. J Med Sci 2012;20:124-7.

26. Nakamura Y, Yamamoto T, Okamura T, Kad-
owaki T, Hayakawa T, Kita Y, et al. Combined 
cardiovascular risk factors and outcome: NIP-
PON DATA80 1980-1994. Circ J 2006;70:960-
64. 

27. Tunstall-Pedoe H, Kuulasmaa K, Amouyel P, 
Arveiler D, Rajakangas AM, Pajak A. Myo-
cardial infarction and coronary deaths in the 
World Health Organization MONICA Project: 
registration procedures, event rates, and case-fa-
tality rates in 38 populations from 21countries 
in four continents. Circulation 1994;90:583-612. 

28. Yusu S, Hawken S,  Ôunpuu S,  Dans T, Ave-
zum A, Lanas F, et al. Effect of potentially mod-
ifiable risk factors associated with myocardial 
infarction in 52 countries (the INTERHEART 
study): case-control study. Lancet 2004; 364: 
937-52.

29. Fager G, Wiklund O. Cholesterol reduction 
and clinical benefit are there limits to our 
expectations. Arterioscler Thromb Vasc Biol 
1997;17:3527-33.

CONTRIBUTORS
SK conceived the idea, planned and wrote the manu-
script of the study. MAK, MNK, IS and MH helped in 
the write up and analysis of the study. MH supervised 
the study. All the authors contributed significantly to 
the research that resulted in the submitted manuscript.


