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ABSTRACT

Background: Acute Myocardial infarction (AMI) results from multiple risk variable. There is paucity of
data on the relative importance of various traditional risk factors for AMI in North East (NE) India, which
represents a predominant agrarian, tribal population relatively untouched by the typical epidemiological
transition of Indian subcontinent in terms of diet, lifestyle, and physical activity. Many individual studies
in other parts of India have reported substantial regional variations in risk factors.

Methods: We conducted a hospital based case control study by including a total of 400 subjects (200 Ml
patients and 200 age and sex matched controls). We collected relevant socio-demographic and clinical
data in the subjects admitted with AMI in a tertiary care hospital after confirming the diagnosis with
standard criteria. The control subjects were chosen after history, administration of questionnaires and
thorough objective search did not reveal coronary artery disease (CAD).

Results: The most important predictor of AMI was current smoking of cigarettes or use of tobacco
products [odds ratio (OR) 5.26] followed by sedentary physical activity (OR 3.14), serum triglyceride
level (OR 2.85), hypertension (OR 2.65), waist to hip ratio (OR 2.26) and diabetes (OR 1.99).
Conclusions: In North East India, consumption of tobacco and smoking is the strongest risk predictor of
AMI. Attention to preventive measures and control of modifiable risk factors can contain the menace of
AMI in this region.

Keywords: Myocardial infarction, risk factors, smoking, North East India.

INTRODUCTION chunk of the global burden of CVD, which
Worldwide, cardiovascular disease is a complex multifactorial disorder caused
(CVD) is estimated to be the leading cause by the interaction of environmental factors
of death and loss of disability-adjusted life and hereditary predisposition. ¥  Six
years. World Health Report 2002 predicted primary risk factors have been identified
CVD to be the largest cause of death and with the development of atherosclerotic
disability in India by 2020.  Myocardial coronary  artery disease and MI:
infarction (MI) constitutes a substantial dyslipidemia, diabetes mellitus,
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hypertension, tobacco use, male gender, and
family history of atherosclerotic arterial
disease. The presence of any risk factor is
associated with doubling the relative risk of
developing atherosclerotic coronary artery
disease. “ In the INTERHEART study, nine
easily measured and potentially modifiable
risk factors account for an overwhelmingly
large (over 90%) proportion of the risk of an
initial acute myocardial infarction. ® Much
of this enormous burden is already evident
in urban as well as semi-urban dwellings
across India, where rapid acquisition of
adverse lifestyles related to demographic
transition have contributed to rising
prevalence of smoking, physical inactivity,
improper diet , obesity , hypertension and
diabetes. © This has significant implications
for the national productivity. There is also
an increasing trend for reversal in the socio-
economic gradient for CVD with the poor
and disadvantaged having an equal,
sometimes higher, burden of CVD and its
risk factors. © Effective prevention needs
knowledge of the importance of risk factors
for cardiovascular disease in different
geographic regions and among various
ethnic groups. Some data suggest that risk
factors for coronary heart disease vary
between populations. ¢7*?

The vast country of India , with
different ethnic and geographic populations,
shows a unique epidemiological transition
pattern in terms of non-communicable
diseases due to change from a traditionally
agrarian and rural population to an
industrialized and urbanized population with
attendant changes in diet, lifestyle, and
physical activity. ‘Y However, North East
India, with a population of 45.78 million,
constitutes a unique region with its
predominant  tribal  population  being
relatively untouched by this transition. 2 So
we get an opportunity to study a different
model in this population to study MI.
Moreover there is not much of data on the

relative importance of risk factors in Ml in
this semi-urban and rural population.

MATERIALS AND METHODS

Study design and setting: This hospital-
based age(+ 5 years) and sex matched case-
control study was carried out in the
Intensive Cardiac Care Unit (ICCU) of
Assam Medical College, Dibrugarh, India
over 2 years. The study hospital is a tertiary
care hospital catering to patients from the
districts of upper Assam and neighbouring
states of Arunachal Pradesh and Nagaland,
which are basically rural and semi urban
areas of NE.

Selection of participants: 200 consecutive
patients with an acute myocardial infarction
(AMI) were prospectively recruited as cases.
Both ST-segment elevation (STEMI) and
non-ST-segment  elevation  (NSTEMI)
Myocardial infarction cases were taken as
defined by the Joint European Society of
Cardiology/American College of Cardiology
criteria. ™ A subject was considered as a
case of AMI if two of the three criteria
(clinical symptom of typical chest pain,
ECG changes, and raised troponin — | levels)
were positive as per the above criteria.
Patients were excluded if they had previous
history of CAD, clinical evidence of liver
disease, any significant chronic medical

illness  (e.g.,, untreated hyper or
hypothyroidism, renal disease, or
malignancy). Controls comprised of

unrelated attendants of the cases from the
same neighbourhood or work place of the
patients or those attending the hospital for
conditions unrelated to CVD or its risk
factors (e.g. correction of refractive errors,
general medical check-up, elective minor
surgery, hemorrhoids, etc.). Those subjects
were enrolled as controls only in whom the
clinical  history aided by  Rose
Questionnaires, ¥ the objective search for
evidence of CAD with ECG aided by
Minnesota coding, (15) and
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echocardiographic examination did not
suggest the presence of CAD. Individuals
with a 12-lead ECG showing pathological Q
waves, ST segment deviation, T wave
inversion, bundle branch or atrioventricular
block, tachyarrhythmia other than isolated
atrial ectopics, or chamber hypertrophy were
not taken as controls.

Ethical Clearance: The study was approved
by the Institutional Ethical Committee, and
written informed consent was obtained from
all subjects.

Socio-demographic and clinical variables:
Structured questionnaires were administered
and physical examinations were undertaken
in the same manner in cases and controls.
Information about demographic factors,
socio economic status (education, income),
lifestyle (smoking and tobacco chewing,
physical activity, and dietary patterns),
personal and  family  history  of
cardiovascular disease, drug history and risk
factors (hypertension, diabetes mellitus)
were obtained. Activity during leisure and
working time was classified into sedentary,
light to moderate and heavy if the subjects
performed less than 150 minutes of light
physical activity (PA) per week, performed
more than 150 minutes of light to moderate
PA per week, performed more than 150
minutes of moderate to heavy PA per week
respectively. Activities were considered
light if those involved activities of 3-4.5
MET (Metabolic equivalents) like walking
on level, gardening etc. Activities were
taken as of moderate intensity if those
involved activities of 4.5 to 6 METs like
climbing stairs, swimming, bicycling, and
playing light outdoor game etc. Activities
were considered as heavy if those involved
activities > 6.5 METSs like jogging, running,
playing heavy outdoor games etc. If the
occupation involved sitting for most of the
hours for up to 6 hours in an entire day and
lifting weight up to 5 kg occasionally during
a day, it was considered as sedentary. If such

a worker did not do additional leisure time
activity he was considered as sedentary.
Occupationally, physical activity was
considered light to moderate if those
required walking, pushing or pulling objects
weighing less 20 to 30 kg, lifting objects
weighing less than 20 kg and heavy if those
involved greater than moderate intensity.
We considered the above two categories of
occupational physical activity as light to
moderate and heavy, even without any
additional leisure time physical activity.
(1617 Dietary patterns were classified into
four patterns - vegetarian diet with regular
intake of green leafy vegetables and fruits,
vegetarian diet without regular intake of
fruits and vegetables, non-vegetarian diet
with regular intake of fruits and vegetables
and non- vegetarian diet without regular
intake of fruits and vegetables. Height,
weight, waist and hip circumferences and
body mass index (BMI) were determined by
a standardized protocol. “® Waist and hip
circumferences were measured with a non-
stretchable standard tape measure: waist
measurements were obtained over the
unclothed abdomen at the narrowest point
between the costal margin and iliac crest,
and hip circumferences over light clothing at
the level of the widest diameter around the
buttocks. After calculation of BMI and waist
to hip ratio (WHR), subjects were classified
using standard cut- offs. °?% Smokers were
defined as those reporting daily smoking.
Ex-smokers and occasional smokers were
classified as non-smokers. Since patients
were found to drink alcohol in various
forms, we defined alcohol wusage as
consumption of at least three alcoholic
drinks in a week.

Hypertension was defined, according
to JNC-VII guidelines. “» The known and
self- reported diabetics and those with blood
sugar levels consistent with a diagnosis of
Diabetes Mellitus were considered as
diabetic.
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Biochemical and  other  relevant
investigations: Fasting blood glucose and
lipids were measured in all participants.
ECG and Echocardiography was done in all
the cases. Troponin-I was done in all cases
except those where ECG and clinical
features already clinched the diagnosis.
Troponin | measurement was done at least
six hours after onset of chest pain or index
symptom. It was done by using
commercially available kit (mini vidas
bioMérieux France) and a Troponin | value
above the 99" percentile with a CV
(coefficient of variation) of <10% (>
0.11pg/L) was taken as the cut off as per
Joint European/AHA/ACCF guidelines and
other recommendations. “? For estimation
of lipid profile in cases fasting blood
samples were collected within 24 h of onset
of chest pain. Venous blood (5 ml) was
collected and serum was separated. Total
cholesterol (TC), triglycerides (TG), low
density lipoprotein (LDL) and high-density
lipoprotein (HDL), were estimated using a
fully automated analyser (Siemens Dade
Behring Dimension RxL Max).
TC>200mg/dl, LDL>130mg/dl,
HDL<40mg/dl and TG>150 mg/dl were
used as risk variables. @

Statistical analysis: The sample size was
calculated based on the approach described
by Kelsey et al. and Fleiss et al. “*? Our
sample size of 200 cases and 200 controls
provided the study with 80% power to detect
the risk level associated with the factor. The
risk level of interest was expressed as the
Odds Ratio. Taking the Odds ratio as 2 and a
20% exposure level in the controls, 173
individuals were needed in each group.
Hence we decided to take a sample size of
200 cases and 200 controls. Clinical data
were expressed as mean + SD, and the
differences between patients and controls
were analysed by t tests for continuous

variables and chi square test for categorical
concomitants. p<0.05 was considered as
significant. Odds Ratio (OR) with 95 %
confidence interval and p values were
calculated while analysing the association of
different risk factors under study with the
disease. Logistic regression analysis was
carried out amongst the groups under
consideration with appropriate software to
find the unadjusted OR and adjusted OR of
the risk factors in relation to the disease. All
analysis was done in SPSS (V.19, Chicago)
software.

RESULTS AND OBSERVATIONS

The present case-control study
included 200 cases of AMI and 200 controls.
Out of the cases, 147(73.5%) were STEMI
and 53(26.5%) were NSTEMI. The clinical
risk factors for CAD and Myocardial
Infarction including the anthropometric and
demographic characteristics were compared
in the cases and the controls (Table 1). The
subjects were in the 30-70 years age group.
There was no statistically significant
difference between the distribution of age
and sex, as they were used as matching
variables. In comparison it was found that
obesity as measured by BMI and abdominal
obesity as measured by WHR was
significantly different in the cases compared
to that of the controls. Similarly, there was
higher presence of smokers (63.5% vs.
38%), diabetics (35% vs. 17%), subjects
with hypertension (69% vs 41%) and
subjects with positive family history in cases
than controls (13.5% vs. 2.5%). In the
comparison of the lipid profiles, total
cholesterol, triglycerides, LDL-C were
significantly higher for cases than for
controls (p=0.001), whereas HDL-C levels
were high among the controls (p=0.012).
(Table 1)
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Tablel: Socio-demographic, clinical and biochemical characteristics of study subjects

Variables Control Case p value
(n =200) (n =200)

Age, years (Mean + S.D.) 55.24+£12.23 | 57.01+9.12 0.101

Sex

Male [n (%)] 144 (72%) 157 (78.5%) 0.164

Body Mass Index, Kg/m? (Mean + S.D.) 23.95+3.70 | 25.15+3.70 0.001~*

Wiaist hip ratio >0.9 (males) and >0.8 (females ) 132(66%) 155(77.5%) 0.014 *

Activity patterns : ** 0.01*

Subjects with sedentary activity 60(30%) 80(40%)

Subjects with light to moderate activity 114(57%) 108(54%)

Subjects with heavy activity 26(13%) 12(6%)

Dietary pattern *** 0.21

Pattern 1 42(21%) 35(17.5%)

Pattern 2 109(54.5%) | 109(54.5%)

Pattern 3 28(14%) 22(11%)

Pattern 4 21(10.5%) 34(17%)

Smoker [n (%)] 76 (38%) 127 (63.5%) 0.001*

Diabetes [n (%)] 34 (17%) 70 (35%) 0.001*

Alcohol Users [n (%)] 63 (31.5%) 67 (33.5%) 0.749

Hypertensive [n (%)] 82 (41%) 138 (69%) 0.001*

Positive Family History of Ischemic Heart Disease [n (%)] 5 (2.5%) 27 (13.5%) 0.001*

HDL (mg/dI) 41.89+9.62 | 39.65+8.13 0.012*

TG (mg/dl) 140.63+59.09 | 168.09+52.40 0.001*

LDL (mg/dl) 99.30+20.32 | 116.01+25.98 0.001*

TC (mg/dl) 169.68+26.31 | 189.51+34.05 0.001*

*p value significant at <0.05
** Activity pattern — As described in the materials and methods section 2.03
***Pattern 1: vegetarian diet with regular intake of green leafy vegetables and fruits,

Pattern 2: vegetarian diet without regular intake of fruits and vegetables, pattern 3:non-vegetarian diet with regular intake of fruits and vegetables
and pattern 4: non- vegetarian diet without regular intake of fruits and vegetables.
Abbreviations: HDL — High density lipoprotein; TG- Triglycerides; LDL-Low density lipoprotein; TC — Total cholesterol

TABLE 2: Risk factors for AMI: Univariate and multivariate regression analysis

Variables Unadjusted ODDs Ratio | p value | Adjusted ODDs Ratio | p value
(95% ClI) (95% CI)

Hypertension 3.20 (2.12-4.83) 0.001 2.65(1.63-4.29) 0.001*
Diabetes 2.63 (1.64-4.21) 0.001 1.99(1.10-3.59) 0.023*
BMI (25-29.9)kg /m? vs. normal 2.75 (0.92-8.19) 0.07 -

BMI > 30kg/m * vs. normal 4.53 (1.21-16.96) 0.025* 1.53(0.29-8.06) 0.61

Smokers/tobacco users vs. non-smokers /non tobacco users 2.84 (1.89-4.26) 0.001* 5.26(3.12-4.87) 0.001*

WHR >0.9 in males and >0.8 in females vs. normal WHR 1.78(1.14-2.76) 0.011* 2.26(1.30-3.91) 0.004*

Dietary pattern **

Dietary Pattern 2 vs. 1 1.20(0.71-2.02), 0.49 -

Dietary Pattern 3 vs. 1 0.94(0.46-1.93) 0.87 -

Dietary pattern 4 vs. 1 1.94(0.96-3.93) 0.06 -

Activity pattern ***

Light to moderate activity vs. heavy activity 1.16(0.60-2.25) 0.64 1.43(0.64-3.18) 0.378

Sedentary activity vs. Heavy activity 2.27(1.13-4.53) 0.02* 3.14(1.28-7.69) 0.012

HDL-C<40mg/dl vs. HDL-C>40mg/dl 1.0(0.67-1.49) 1.000 0.67(0.40-1.14) 0.139

Triglyceride>150mg/dl vs. Triglyceride <150mg/dl 3.44(2.27-5.21) 0.001 2.85(1.66-4.91) 0.001*

LDL-C>130mg/dl vs. LDL-C <130mg/dl 2.78(1.52-5.08) 0.001 1.62(0.59-4.42) 0.345

Total cholesterol>200 mg/dl vs. Total cholesterol <200 3.58(2.27-5.20) 0.001 2.11(0.85-5.23) 0.107

mg/dI

*p value significant at <0.05

** Activity pattern — As described in the materials and methods section 2.03

*** Dietary pattern - Pattern 1: vegetarian diet with regular intake of green leafy vegetables and fruits, Pattern 2: vegetarian diet without regular
intake of fruits and vegetables.

Pattern 3:non-vegetarian diet with regular intake of fruits and vegetables and Pattern 4: non- vegetarian diet without regular intake of fruits and
vegetables.

Abbreviations: HDL — High density lipoprotein; TG- Triglycerides; LDL-Low density lipoprotein; TC — Total cholesterol
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Variables  showing  statistically
significant associations with CAD at p<0.05
after univariate logistic regression were
simultaneously considered in a multivariate
logistic regression model. Finally six risk
factors were found to be strongly associated
with the disease after multivariate logistic
regression. Those were current smoking of
cigarettes or use of tobacco products (OR
5.263, Cl 3.12-8.87, p=0.001) followed by
sedentary physical activity( OR 3.14, CI
1.28-7.69, p=0.012), serum triglyceride level
(OR 285 ClI 166 -491, p=0.001),
hypertension (OR 2.65 ClI 1.63-
4.29,p=0.001), waist to hip ratio (OR 2.26,
Cl 1.30-3.91, p=0.004) and diabetes (OR
1.99, CI 1.10 -3.59, p=0.023). The strongest
risk was seen with smoking and use of
tobacco products. [Table 2]

DISCUSSION

In our study the association of
hypertension with MI was strong (OR 2.65
Cl 1.63- 4.29; p= 0.001). HTN s directly
responsible for 24% of all coronary heart
disease (CHD) deaths in India *® and about
25 % Mls in Europe. ® Most of the global
and Indian studies have found hypertension
to be a strong risk factor for MI with odds
ratio ranging from 1.9 to 2.7. ?°2) we
found diabetes to be an independent risk
factor (OR 1.99, 95 % CI 1.10-3.59). Pais et
al. found diabetes mellitus to be stronglgl
associated with M1 (OR 2.64; p = 0.004). ©
However a recent central Indian study could
not find association of diabetes with MI (OR
1.04; 95%Cl 0.89-1.22). “” we found
strong association (OR 2.25; 95 % CI 1.30-
3.91) of waist hip ratio of >0.9 (males) and
>0.8 (females) with MI. INTERHEART
study showed that the odds ratio of MI was
significantly higher for each successive
quintile of WHR. @ In a recently published
Indian study a similar association of waist
hip ratio > 0.9 in males and >0.8 in females
was seen with MI (OR 1.78; 95 % 1.06-

2.99). @) In another study, abnormal waist-
hip ratio (OR 3.0; 95% CI 1.7, 5.4) was
found to be independently associated with
MI. ® we found smoking to be an
independent risk factor (OR 5.26; 95 % ClI
3.12-8.87). Almost half (48%) of the acute
myocardial infarctions have been attributed
to tobacco in an Indian study. ©®® An
analysis of data from the INTERHEART
study of risk factors for acute myocardial
infarction (AMI) ® has documented that not
only cigarette smoking (OR 2.95, 95% ClI
2.77-3.14) was strongly associated with Ml ,
the risk of having an AMI associated with
the use of chewing tobacco was also high
(OR 2.23, 95% CI 1.41-3.52). ©” Most of
the Indian studies have found that cigarette
smoking and chewing of tobacco were
strongly associated with MI. ¢” Pais et al.
also found that the most important predictor
of AMI was current smoking [OR 3.6, p <
0.001)] of cigarettes or beedis (a form of
tobacco). ©» We found association of serum
triglycerides (OR 2.85; 95 % CI 1.66-4.91)
with MI, while we could not found any
association with HDL-C and LDL-C and
total cholesterol. The relationship between
cholesterol and ischemic heart disease has
been studied by the Prospective Studies
Collaboration where in total cholesterol was
positively associated with ischemic heart
disease mortality in both middle and old age.
G The INTERHEART case-control study
estimated that around 40% of Mls in Europe
are associated with dyslipidemia. @ In a
previous Indian study, abnormal
triglycerides (OR 1.7; 95% CI 0.9-3.1)
showed a trend towards being associated
with MI, though it was not significant. ?®
Previously two other studies from India
showed that total cholesterol and
triglycerides were higher in individuals with
IHD than in those without IHD. 3 pajs et
al. did not find any association of serum
lipids with AMI. ©
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As an important finding, we noted
strong association of sedentary physical
activity with AMI. In our study we have
considered  both  leisure- time and
occupational physical activity together as
leisure-time physical activity is less in our
study subjects hailing from predominantly
rural and semi-urban catchment areas.
INTERHEART study ® shows that mild-to-
moderate PA at work and any level of PA
during leisure time reduce the risk of an MI.
Most of the previous studies have shown
benefit from leisure time physical activity
rather than occupational physical activity.
343 The lack of a protective benefit of
occupational activity in developed countries
may be due to the fact that the physical
demands in most occupations have
decreased resulting in a lack of
heterogeneity. At the same time, these
countries have been reporting increasing
levels of leisure-time PA participation.
Conversely, occupational demands in
developing countries are much greater and
the opportunity to participate in leisure-time
PA is much less.

If we analyse mechanistic reasons of
the associations found in our study, most of
the reasons are well established. Studies
have shown that smoking enhances platelet
aggregation and adhesiveness, causes
endothelial dysfunction, oxidation of LDL,
and increases levels of C-reactive protein
(CRP), soluble intercellular adhesion
molecule -1 (ICAM-1), fibrinogen and
homocysteine. *®*® Changes in endothelial
function and morphology are cardinal
features of hypertension. ®% Data is also
available supporting the notion that oxygen
free radicals contribute to consequences of
hypertension and thus act as a mechanism of
MI. “9 we found significant association of
WHR and hypertriglyceridemia with MI.
WHR is a measure of abdominal obesity and
a surrogate measure for visceral fat
deposition. “Y Visceral fat leads to an

increase in adipokines including leptin
which may promote atherosclerosis by
enhancing endothelial cell activation and
migration, smooth muscle cell proliferation
and vascular calcification. “? Visceral fat
produces more plasminogen activator
inhibitor-1, an inhibitor of fibrinolysis
compared with subcutaneous fat, “® and is
associated with other CVD risk factors such
as metabolic syndrome (increased waist
circumference,  diabetes,  hypertension,
hypercholesterolemia and atherosclerosis),
inflammation and oxidative stress. Defective
fibrinolytic capacity appears to be common
among men with myocardial infarction. Low
tissue plasminogen activator (tPA) activity
after high plasma levels of plasminogen
activator inhibitror-1 (PAI-1) activity and, to
some extent, by impaired release of tPA
from the vessel wall has been a frequent
finding in hypertriglyceridimic MI patients.
@49 Hypertriglyceridemia represents pro-
coagulant state involving derangements both
of blood coagulation and fibrinolysis.
Hypertriglyceridemic subjects have delayed
clearance of postprandial lipoproteins,
which may be taken up by arterial wall
macrophages. **

The strengths and limitations of our
study: We have included adequate number
of subjects after calculating the sample size
as per the approach given by Kelsey et al.
and Fleiss et al. ®** Further, inclusion of
hospital-based controls enhanced motivation
of the controls. The hospital-based design
ensured that cases and controls were
similarly  sensitized towards recalling
exposure. Methodologically, the recruitment
used in the current research ensured that
cases and controls were drawn from the
same catchment area and met a fundamental
criterion that cases and controls were
selected from the same source population.
We avoided misclassification of disease
status, a common source of error, “® by
identifying the cases according to
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established criteria, i.e., the Joint European
Society of Cardiology/American College of
Cardiology criteria. ** The study area being
a medical college with  qualified
cardiologists, the diagnosis of MI in the
cases was fairly accurate. Further to reduce
the effect of confounding, we chose age and
sex-matched controls and then on top of that
performed multivariate analyses to adjust for
other potential confounders. As to the
controls we ensured absence of ischemic
heart disease by careful subjective search
through clinical history aided by Rose
Questionnaires ¥ and thorough objective
search for evidence of CAD with ECG aided
by Minnesota coding. ®® We enrolled only
those subjects as controls in whom such
objective and subjective analysis did not
reveal any evidence of CAD.

Our study has some limitations. We
included questions on known risk factors of
the disease by administering a structured
questionnaire to all study subjects. However
there are still some amount of chance that
some of the subjects might have selectively
and differentially reported on their exposure
status for various risk factors. Our case-
control study employed 1-1 matching for
cases and controls. A higher number of
controls per case could have provided
precise estimates. We included diagnosed
cases of AMI in a hospital set-up. Although
the hospital is a government hospital with
easy physical and financial access,
geographical factors may have precluded
some rural patients from the remotest areas
to seek care at this institution. Additionally,
some cases of AMI might have resulted in
deaths before the arrival of the patient to a
healthcare facility. So our cases might not
exactly represent the true picture of the
population at large. Moreover the control
subjects might not be representative of the
general population as we emphasised on
matching the controls with same study base
of the cases and included only those subjects

who had an access to the Govt. medical
college for outpatient or in patient care. We
had to exclude few of the cases as they died
soon after reaching the hospital and the
fasting blood samples could not be taken.
We could not collect data on some of the
emerging risk factors like hs CRP, Lp (a),
fibrinogen, homocysteine. However as
INTERHEART study ©® has shown that
most of the CAD cases are due to
conventional risk factors, and the current
evidence for emerging risk factors are
inconclusive, it might not have made much
difference. Finally as our study is done in a
predominantly semi- urban and rural
population of North East India, our findings
may not be extrapolated to other urban
populations of India. One more area of
limitation was that the center being a non-
intervention set up, coronary angiography
was not done in any of the subjects.
However it did not make much influence as
coronary angiography is not essential for
diagnosis of AMI as per all the international
guidelines and criteria. Secondly, in case of
the controls history is quite sensitive and
specific to include or exclude ischemic heart
disease. “” Further, coronary angiography is
not indicated or deemed essential to exclude
CAD in asymptomatic low risk subjects like
the control subjects of our study. Hence
coronary angiography was not done in the
cases and the controls.

Novelty and implication of the study:
Relative contribution of risk factors in our
study shows some difference from other
national and international studies as we
found stronger association of smoking,
physical inactivity, triglyceride level > 150
mg/dl and hypertension with MI compared
to other lipid parameters and diabetes. @ °
2128) The hierarchy of the risk factors is
different here. That puts faulty food habit
and life style in this population as possible
culprits. This has got a strategic importance
as the habits like excessive salt consumption
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leading to high prevalence of hypertension
“® and high carbohydrate diet with
increased serum triglyceride can be changed
with appropriate public health strategy and
education. NE India has a very high
prevalence of use of tobacco “® and our
study found smoking to be the most
important cause of MI. So, the disease can
be prevented to a great extent with
avoidance of smoking. The population in
NE is generally physically active and here in
this study, 70 percent of the control subjects
and 60 percent of the cases were active
(Table 1). This is in sharp contrast to the
findin? of the Phase 1 of the ICMR-INDIAB
study © conducted in other regions of India
(Tamilnadu, Maharashtra, Jharkhand and
Chandigarh), where physical inactivity was
noted in more than 60 percent of the
population in some of the regions. Now it is
curious to find significant association of
sedentary physical activity with Ml in our
study in spite of less prevalence of this habit
compared to other states. The implication of
this finding lies in the fact that the subjects,
of this region, who are otherwise protected
by a reasonable activity level, in spite of the
poor life style and dietary habits, become
vulnerable to MI, the moment they change
to a sedentary life style from a physically
active life.

CONCLUSION

Out of the traditional cardiovascular
risk factors smoking showed significant
strongest association with Acute Myocardial
Infarction in a north-east Indian population.
Hypertension, sedentary physical activity,
waist to hip ratio, serum triglyceride and
diabetes also  showed independent
association. Since most of these are
modifiable risk factors, adequate preventive
and treatment strategies can make great
impact in north east India in terms of
preventing this dreaded disease.
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