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ABSTRACT

INTRODUCTION: Coronary risk factors (CRF) and acute
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coronary syndromes have become a major health problem in most
middle income countries, although they are decreasing in developed
countries. The increased risk of ACS in South Asians is not explained
by conventional CRF, hence this study examines the coronary
protective factors(CPF) to explain the cause of remaining of the risk.
SUBJECTS AND METHODS: Case control study including 435
patients with ACS who were compared with 495 age and sex matched
control subjects. Clinical, electrocardiographic, radiological and
laboratory data were obtained in all the patients for confirmation of
diagnosis by WHO and AHA criteria. Multivariate logistic regression
analysis was conducted after adjustment of age, and body mass index
(BMI) to determine the association of CPF with ACS,

RESULTS: Coronary protective factors; healthy diet (Fruit,
vegetable legume, and nuts (> 400 g/day) (31.0 vs 52.7%) moderate
physical activity (23.4 vs 68.0%), meditation and yoga (> 5 days/
week ) 5.7 vs 25.2 %), moderate alcohol (< 10 drinks/week) (2.7
vs 24.6%), lean body weight (BMI < 25 Kg/m’) (7.8 vs 51.5%) and
never tobacco intake (48.9 vs 68.0%) were significantly lower among
ACS patients compared to control subjects. Multivariate logistic
regression analysis revealed that after adjustment of age, and BMI,
the association of odds ratio (99% confidence interval) for healthy
diet [male 0.57 (0.45-0.69)**, female 0.59 (0.48-0.68)**], moderate
physical activity [male 0.62(0.51-0.69**, female 0.67(0.55-0.75)**],
meditation and yoga [male 0.46 (0.35-0.56)*, female 0.48 (0.40-
0.59)*], lean body weight [male 0.61 (0.53-0.72)*, female 0.62(0.52-
0.71)*], and never tobacco intake [male 0.48 (0.43-0.55)**,
female0.51 (0.45-0.67)*], as well as moderate alcohol intake [male
0.42 (0.34-0.54)*] were inversely associated with ACS. No such
association of moderate alcohol was noted among females due to less
numbers.

CONCLUSIONS: This study shows that decreased adherence to
healthy diet and moderate physical activity were highly significant
CPF of ACS. Lean body weight, meditation and yoga were also
significantly less CPF but had weak association. Never tobacco and
moderate alcohol intake(males) were also significant CPF but with
only weak association among females with ACS. Moderate alcohol
intake was not a protective factor of ACS among females.

Key words: Myocardial infarction; Angina pectoris; Coronary artery
disease; Heart attack
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INTRODUCTION

There is very little evidence about adoption of healthy lifestyle
behaviors among individuals with or without acute coronary
syndrome (ACS) or stroke event in communities across a range of
countries worldwide!'*). Among a sample of patients with a ACS
or stroke event from countries with varying income levels, the
prevalence of healthy lifestyle behaviors was also low, with even
lower levels in poorer countries. Further studies indicate that social
support has a beneficial effect on health behaviors in patients with
coronary artery disease (CAD)P). The behavioral risk factors are
actual risk factors of ACS and change in behavior from unhealthy
to healthy behavior may be protective factors against CAD*®!. In a
recent study, dietary intake of saturated fat was not associated with
risk of coronary events or mortality in patients with established CAD
which has made this hypothesis controversial®. Further studies
are needed to find out changes in the clinical and demographic
characteristics and health behaviors of patients with ACS which
may identify successes and failures of risk factor identification
and treatment of patients at increased risk for new cardiovascular
eventsP. Healthy diet, moderate physical activity, lean body weight,
no tobacco, moderate alcohol intake, meditation, active prayer and
yoga as well as low salt diet are important coronary protective factors
(CPF) which are known to protect from diabetes!®. The greatest
emphasis has been on unhealthy diet particularly in conjunction with

1131 Unhealthy behaviors are responsible for

sedentary behavior
secondary risk factors; obesity, hypertension, hypercholesterolemia,
type 2 diabetes as well as metabolic syndrome characterized with
dyslipidemial®®l. These secondary risk factors of CAD, may
predispose ACS due to acute precipitating triggers; unhealthy
behaviors; large meals, acute psychological stress, alcoholism, low
and high temperature climates and acute exercise!®'* '), However,
CPF providing healthy behavior may prevent CVDs and diabetes.
There are only very few studies examining the role of protective
health behavior in patients presenting with CAD and ACS®*?l. Study
of health behavior may be important because intervention strategy
in patients with ACS improves adherence to evidence-based drugs
and healthy lifestyles, and results in an improvement in clinical risk
markers!'. Association of coronary risk factors among these patients
have been reported in a earlier publication”). In the present study, we
examine the association of CPF among patients with ACS.

SUBJECTS AND METHODS

Recruitment of patients included 505 patients with suspected
diagnosis of ACS presented to Medical Hospital and Research
Center, Moradabad, India during a period of 3 years. The diagnosis of
ACS was based on criteria modified from old WHO Criteria*>'"); ST
elevation myocardial infarction(STEMI) (n = 344) with ST segment
elevation and double the rise in cardiac enzymes, non ST elevation
MI (NSTEMI) (n = 71); with ST segment depression and T wave
changes with double the rise in cardiac enzymes and chest pain more
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than 20 minute or unstable angina pectoris (n = 20); with or without
ST and T wave changes and with or without increase in CPK.MB
cardiac enzyme but normal troponin T, in presence of chest pain of at
least 20 minute or more (total » = 505). Left ventricular hypertrophy
(LVH) was confirmed with cardiomegaly on X ray chest and if
necessary echocardiography.

Patients were excluded if they did not volunteer to participate
in the study or died before giving the detailed history or had non-
cardiac chest pain. All the patients were observed for 24 hours
after the clinical diagnosis of ACS, to record all the clinical and
laboratory data (n = 435). We selected 495, age and sex matched
control subjects from relatives of the patients for comparison. All
participating patients and subjects gave written informed consent and
the study was approved by the institutional ethic committee.

Clinical, electrocardiographic, radiological, and biochemical data
were obtained in all the patients and control subjects during the first
24 hours of surveillance. The diagnosis of hypertension and diabetes
were also considered in presence of record of treatment from a
physician. However, in all the subjects, blood pressure was obtained
on the right arm with a standard mercury manometer after a five-
minute rest. To minimize measurement errors, one individual was
assigned to measure blood pressure for all the subjects. In accordance
with the WHO guidelines, if a blood pressure of more than >
140/90 mm Hg was recorded, a repeat measurement was obtained
after a 5-minute rest, with the subject in a supine position for
confirmation!'®'”). Every subject had two readings, with the average
of these reading recorded as the resting blood pressure.

Coronary Protective Factors

Moderate physical activity, healthy diet, lean body weight, never
tobacco intake, moderate alcohol intake, meditation and yoga;
protective lifestyle factors were considered CPF. Body weights
were recorded after removing clothes and shoes by the pharmacist
to the nearest 0.1 kg. Moderate physical activity was assessed by
a questionnaire detailing occupational, household, and spare time
physical activity. Physical activity was graded in to; sedentary,
mild, moderate and heavy activity based on various types of activity
measures, according to the classification of activities specific to
Indian populations, as previously described!"®). Salt intake was the
sum of the salt used during preparation of food and added at the
table by each subject. Added ingestion of salt added to manufactured
foods was also taken into account. Tobacco consumption was defined
as tobacco intake, in any form, for example, chewing or smoking
pipe, beedies or cigarettes!'”). Alcohol intake was assessed by a
questionnaire on the intake of all the varieties of alcohol such as
hard drinks; whisky, vodka, rum, Indian liquor or beer and wine!'").
Alcohol intake and smoking are not common in Indian women A
dietitian assessed fruit, vegetable, legume and nuts intake by using
a questionnaire and the 7-day diet diaries of the spouse by asking
probing questions. Food measures, food samples, and food portions
were used during the assessment interview of the spouse and the
subject to find out exact estimate of food consumption®”. Meditation,
active prayer and yoga are relaxation methods which provide the
practitioner to examine thoughts, feelings, and sensations in a
nonjudgmental fashion with the goals of achieving a state of inner
calmness, physical relaxation, and psychological balance. Sleep
deprivation was considered in presence sleep less than 6 hours.

Criteria of Coronary Protective Factors
The criteria for moderate physical activity were; walking more than
14.5 km or climbing more than 20 flights of stairs a week during



household or occupational activities, or moderately vigorous spare
time physical activity for five days or more, a week consistent with
other expert groups!'®.. Lean body weight was considered in presence
of a body mass index of 19.0 to 24.9 Kg/m”. Obesity was diagnosed
in presence of body mass index 25 Kg/m? or above. Subjects who
admitted to using tobacco at least once a month were categorized as
consumer of tobacco, whereas those who never consumed any type of
tobacco were considered to be never tobacco consumer!"”. Moderate
alcohol intake was considered when the intake was < 10 drinks/week.
One drink was considered for 60 mL whisky/vodka/rum/Indian liquor
or 500 mL of beer or 300ml of wine. Salt intake was considered
as low, when the daily intake from all the sources was 5.0 g/day or
lesser. An intake of fruit, vegetable, nuts and legume was considered
as healthy diet, for an intake of more than 400 g/day!"”\. The criteria
for the presence of meditation, and yoga was regular practice of
active prayer and/or pranayama breathing and yoga postures for, 20-
60 min daily for minimum 5 days in a week.

All the patients remained in the hospital for 5-15 days. In all
the ACS patients, diets containing meat, eggs, hydrogenated oils,
butter, clarified butter were replaced with vegetarian substitutes
and vegetable oils, so as to provide a prudent healthy diet reflecting
the recommendations of the National Cholesterol Education
Program Step 1 diet. Other health related advice, such as stopping
smoking, reducing alcohol intake, counseling to relieve mental
stress and on physical activity, was given to both groups. During
the hospitalization, clinical data, complications, drug treatment,
morbidity, and mortality were regularly recorded by the doctor. Blood
pressure, heart rate, and a 12 lead electrocardiogram were recorded
at frequent intervals and whenever indicated. Angina pectoris and
arrhythmias were diagnosed based on criteria described earlier.

Laboratory data

In both groups, in all the participants, a venous blood sample was
drawn in a fasting state (10-12 hours) and analyzed for blood counts
and hemoglobin, urea, glucose, cardiac enzymes, total cholesterol,
high and low density lipoprotein cholesterol and triglyceride
concentrations?'??. High density lipoprotein by an enzymatic
method. In all patients with higher blood lipid concentrations
measurements were repeated. Angiotensin converting enzyme and
nitrite were obtained by colorimetric methods!®2¢l.

Follow Up
All the patients were followed up for two years, weekly for 4 weeks,
then monthly for one year and then after 2 years.

Statistical Analysis

Data were analyzed on the basis of intention to treat and study in
the next one week, and in all outcome analyses during the study, last
available clinical or laboratory data were incorporated for patients
who lost during the study or who had died. Those patients admitted
with chest pain who showed no signs of definite or possible acute
myocardial infarction but who had unstable angina pectoris were also
included in the analysis. All the data among patients were compared
with age and sex matched control subjects.

Multivariate logistic regression analysis was conducted after
adjustment of age and body mass index to find out the significance of
association of CPF with ACS. Odds ratios and their 99% Confidence
intervals (CI) for the association of CPF to myocardial infarction and
their population attributable risks were calculated by dividing data
in patients from data in control subjects. Only p values < 0.05 by the
two tailed test were considered significant. We used paired ¢ test for
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comparison of continuous variables in the two groups and the two
sample t test to compare proportions.

RESULTS

We observed and considered 505 subjects for entry to study, with
suspected ACS during a period of 3 years. Of these 435 patients; 344
with ST segment elevation, 71 with non ST segment elevation and
20 with unstable angina were included in this study and compared
with 495 age and sex matched control subjects. Table 1, shows the
base lines clinical data in the two groups of subjects. Mean body
weight, BMI as well as systolic and diastolic blood pressures were
significantly greater in the ACS group compared to control group
(Table 1). The prevalence of obesity, known hypertension, known
type 2 diabetes mellitus, tobacco users were significantly higher in
the ACS group compared to control group (not given in the table).

Coronary protective factors; healthy diet (Fruit, vegetable legume,
and nuts(> 400 g/day) (31.0 vs 52.7%) moderate physical activity
(23.4 vs 68.0%), meditation and yoga (> 5 days/week ) 5.7 vs 25.2
%), moderate alcohol (< 10 drinks/week) (2.7 vs 24.6%), lean body
weight (BMI < 25 Kg/m?) (7.8 vs 51.5%) and never tobacco intake
(48.9 vs 68.0%) were significantly lower among ACS patients
compared to control subjects (Table 1).

Table 2 shows the laboratory data in two groups of this study.
Mean total cholesterol, LDL cholesterol and triglycerides as well as
blood glucose were significantly higher in the ACS group compared
to control group. Mean HDL cholesterol, and nitrite levels were
significantly lower in the ACS group compared to control group.
Mean serum angiotensin converting enzyme level was significantly
higher in the ACS group compared control subjects.

Table 3 shows the results of multivariate logistic regression
analysis indicating association of CPF with ACS. The findings
revealed that after adjustment of age and BMI, odds ratio (99%
confidence interval) for healthy diet [male 0.57 (0.45-0.69)**, female
0.59 (0.48-0.68)**], moderate physical activity [male 0.62(0.51-
0.69%*, female 0.67(0.55-0.75)**], meditation and yoga [male 0.46
(0.35-0.56)* female 0.48 (0.40-0.59)*], lean body weight [male
0.61 (0.53-0.72)* female 0.62(0.52-0.71)*], and never tobacco
intake [male 0.48 (0.43-0.55)** female0.51 (0.45-0.67)*] as well
as moderate alcohol intake [male 0.42 (0.34-0.54)*] were inversely
associated with ACS (Figure 1). No such association of moderate
alcohol was noted among females due to less numbers.

Table 1 Protective factors among patients with acute coronary syndrome
and control subjects.

Male Sex, 1 (%) 382 (80.9) 408 (82.4)

Mean age, years 51.0 (9.8) 52.5 (11.4)

Mean body weight, Kg 66.8 (11.3)* 63.0 (9.7)

Body mass index, Kg/m® 244 (2.4)* 22.2 (3.3)
Blood pressures (mm Hg):

Systolic 133.5 (12.8)** |124.5 (9.8)
Diastolic 86.6 (4.6)* 435 |84 (4.2)
S R e Tl
Moderate physical activity 102 (23.4)** 252 (50.9)
Never tobacco intake 213 (48.9)** 337 (68.0)
Meditation and yoga (> 5 days/week ) 25 (5.7)** 125 (25.2)
Moderate alcohol (< 10 drinks/week) 12 (2.7)** 122 (24.6)
Lean body weight (BMI < 25 Kg/m®) 34 (7.8)** 255 (51.5)
No sleep deprivation (Less than 6 hours/day) |111 (33.7)** 103 (20.8)

Values are n(%) and mean (Standard deviation), *= p < 0.05, **= p < 0.01.
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Figure 1 Association of protective factors with acute coronary syndrome
by multivariate logistic regression analysis, after adjustment of age and
body mass index.

Follow up: of patients initially included revealed that 11 patients
were lost in the follow up.

Mortality: Data on deaths were collected at two years which
was not the intention of the study. However, data were analyzed and
end points were obtained on the basis of intention to treat analysis.
Fatal ACS, sudden cardiac death, total cardiac mortality, total
cardiovascular mortality and total mortality remained significantly
higher in the ACS group compared to control group (Table 4). Deaths
due to stroke (n = 4), cancer (n = 1), suspected cardiac deaths (n
= 4) were obviously not significantly different in the two groups
respectively, due to less number of cases.

DISCUSSION

Despite increases in the use of antiplatelet therapies and the
development of more potent antiplatelet therapies (prasugrel and
ticagrelor), thrombolysis and statins, the residual risk of death,
myocardial infarction, or stroke up to 1 year after ACS remains
high®, Can we control this risk by preventing adverse effects of
glucose, low HDL and triglycerides in people of South Asian origin
where cause of ACS appears to be metabolic syndrome, although
fat intakes are within limits of National Cholesterol Education
Program?*2*l. Only few studies have examined the association of CPF
in patients with ACS. This study shows that after adjustment of
age and BMI, odds ratio (confidence interval) for healthy diet; [male
0.57 (0.45-0.69)**, female 0.59 (0.48-0.72)**], moderate physical
activity; [male 0.62 (0.51-0.69)**, female 0.67(0.55-0.75)**],
meditation and yoga; [male 0.46 (0.35-0.56)* female 0.48 (0.40-
0.59)*], lean body weight, [male 0.61 (0.53-0.72)* female 0.62(0.52-
0.71)*], and never tobacco intake; [male 0.48 (0.43-0.55)**, female
0.51 (0.45-0.67)*] as well as moderate alcohol intake; [male 0.42
(0.34-0.54)*] were inversely associated with ACS.

In the PURE study, that used an epidemiological survey of 153 996
adults, aged 35 to 70 years, from 628 urban and rural communities
in 3 high-income countries (HIC), 7 upper-middle-income countries
(UMIC), 3 lower-middle-income countries (LMIC), and 4 low-
income countries (LIC)m. Smoking status (current, former, never),
level of exercise [low, < 600 metabolic equivalent task (MET)-min/
wk; moderate, 600-3000 MET-min/wk; high, > 3000 MET-min/
wk], and diet were the healthy CPF. Among 7519 subjects with self-
reported CAD {past event: median, 5.0 [interquartile range (IQR),
2.0-10.0] years ago} or stroke [past event: median, 4.0 (IQR, 2.0-
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Table 2 Differences in biochemical variables at baseline. Values are

means (SDs).

. . Acute coronary Control
Biochemical factors (s || ()
Total cholesterol (mmol/L) 5.85 (1.28)** 5.61 (1.11)
Low density lipoprotein "
cholesterol (mmol/L) 447 (082) 418 (078)
High density lipoprotein "
cholesterol (mmol/L) 112(0.34) 118 (0.21)
Triglyceride (mmol/L) 1.96 (0.38)** 1.71 (0.46)
Fasting blood glucose "

(mmol /L) 6.98 (0.68) 6.67 (0.52)

Nitrite (umol/L) 0.44 (0.9)* 0.74 (0.12)
Angiotensin converting "

p——) 118.5 (19.8) 62.5 (12.6)
Blood pressures (mm Hg):

Systolic 133.5 (12.8)* 124.5 (9.8)

Diastolic 86.6 (4.6)* 83.0 (4.2)

**=p < 0.01, *= p < 0.05 by two sample t test.

Table 3 Association of protective factors with acute coronary syndrome
by multivariate logistic regression analysis, after adjustment of age and

body mass index.

Male, Odds Ratio | Female, Odds Ratio
Protective factor (99% confidence (99% confidence
interval) interval)

Moderate physical activity

0.62 (0.51-0.69)**

0.67(0.55-0.78)**

Healthy diet

0.57 (0.45-0.69)**

0.59 (0.48-0.68)**

Never tobacco intake

0.48 (0.43-0.55)**

051 (0.45-0.67)*

Meditation and yoga 0.46 (0.35-0.56)* 0.48 (0.40-0.59)*
Moderate alcohol .

(<10 drinks/week) 042 (0.34-0.54)* | - - -
Lean body weight . N
(<25 Kg/m’) 0.61 (0.53-0.72) 0.62(0.52-0.71)

*=p < 0.02, **=p < 0.001

Table 4 Numbers and rate ratios for end points in the acute coronary
syndrome group and control group after 2 years of follow up.

Acute Adjusted Rate
Control .

coronary Ratio (95%
Events group

syndrome (n = 495) confidence

(n = 435) interval)
Total Cardiac mortality 77 (17.70)** 2 (0.40) 0.37 (0.32-0.45)
Fatal myocardial o
infarction 48 (4.13) 5 (0.80) 0.36 (0.31-0.43)
Sudden cardiac death 28 (6.43)* 2 (0.40) 0.30 (0.26-0.36)
Total cardiovascular "
Iy 86 (19.77) 8 (1.6) 0.30 (0.25-0.36)
Total mortality 87 (20.00)** 9 (1.81) 0.29 (0.25-0.36)

Values are number (%), **= p <0.0001, *= p <0.001. (11 patients and
10 control group subjects lost in follow up. Total deaths; adjustment
made for base line age, gender, body mass index, cholesterol and blood
pressure.

8.0) years ago], 18.5% (95% CI, 17.6%-19.4%) continued to smoke;
only 35.1% (95% CI, 29.6%-41.0%) undertook high levels of work-
or leisure-related physical activity, and 39.0% (95% CI, 30.0%-
48.7%) had healthy diets; 14.3% (95% CI, 11.7%-17.3%) did not
undertake any of the 3 healthy lifestyle behaviors and 4.3% (95%
CI, 3.1%-5.8%) had all 3. In total, 52.5% (95% CI, 50.7%-54.3%)
of subjects quit smoking [by income country classification: 74.9%
(95% CI, 71.1%-78.6%) in HIC; 56.5% (95% CI, 53.4%-58.6%)
in UMIC; 42.6% (95% CI, 39.6%-45.6%) in LMIC; and 38.1%
(95% CI, 33.1%-43.2%) in LIC]. The interesting point was that
levels of physical activity increased with increasing country income



but this trend was not statistically significant. Unfortunately, the
lowest prevalence of eating healthy diets was in LIC (25.8%; 95%
CL, 13.0%-44.8%) compared with LMIC (43.2%; 95% CI, 30.0%-
57.4%), UMIC (45.1%, 95% CI, 30.9%-60.1%), and HIC (43.4%,
95% CI, 21.0%-68.7%). It is clear that in patients with CAD or
stroke, from countries with varying income levels, the prevalence
of CPF or healthy lifestyle behaviors may be graded; low in lower
middle income and lowest in low income communities and poorer
countries. This study did not report the association of moderate
alcohol intake and meditation and yoga with CAD”.

The INTERHEART Study Investigators reported, effect of
potentially modifiable risk factors associated with myocardial
infarction in 52 countries among 15152 cases and 14820 controls®!.
Smoking (odds ratio 2.87 for current vs never, population attributable
risk (PAR) 35.7% for current and former vs never), raised abdominal
obesity (1.12 for top vs lowest tertile and 1.62 for middle vs
lowest tertile, PAR 20.1% for top two tertiles vs lowest tertile),
psychosocial factors (2.67, PAR 32.5%), daily consumption of fruits
and vegetables (0.70, PAR 13.7% for lack of daily consumption),
regular alcohol consumption (0.91, PAR 6.7%), and regular physical
activity (0.86, PAR 12.2%), were all significantly related to ACS (p <
0.0001 for all risk factors and p = 0.03 for alcohol). The associations
were noted in men and women, old and young, and in all regions
of the world. Collectively, these risk factors accounted for 90% of
the PAR in men and 94% in women. The findings confirmed that
abnormality in lipids, smoking, hypertension, diabetes, abdominal
obesity, psychosocial factors, consumption of fruits, vegetables, and
alcohol, and regular physical activity account for most of the risk
of myocardial infarction worldwide in both sexes and at all ages
in all regions. The study emphasized that high risk of ACS among
people of South Asian origin, can be duly explained by the presence
of primary and secondary risk factors among these subjects®2%,
This finding suggests that approaches to prevention can be based on
similar principles worldwide and have the potential to prevent most
premature cases of myocardial infarction and CADP*2,

Meditation and yoga as well as some of the prayers by religious
groups, have been regarded as a type of physical activity as well

29311 Recent studies suggest

as a stress management strategies!
the beneficial effects of yoga on various ailments. However, the
effectiveness of yoga for secondary prevention in CAD remains
uncertain unless large randomized controlled trials of high quality are
conducted®”, In a recent study, 58 subjects, mean age of 50.0 + 11.06
years comprising the yoga group practiced yoga for at least 1 h a day
for over 2 years'®). Their results were compared with those in 54 age-
matched controls (mean age of 48 + 11.86 years) performing a regular
aerobic physical activity for at least 7 h a week. The yoga group
showed significantly higher maximum performance per kilogram
(p = 0.007) and maximum oxygen consumption per kilogram per
minute (p = 0.028). It is possible that despite low energy expenditure,
yoga practices are better in some cardiorespiratory fitness parameters
than other aerobic activities recommended by current guidelines
for prevention of CVDs. Several studies have demonstrated the
beneficial effects of meditation on various CVD risk factors®'!. Apart
from reducing CVD mortality, meditation has also been shown to
improve conditions such as hypertension, type 2 diabetes mellitus,
dyslipidemia, and high cortisol levels?3", Meditation may be defined
as an state of contemplation, concentration, reflection and relaxation
to achieve sound total health, which is in practice for the thousands
of years that improves spiritual and emotional well-being.

Our study also show that lean body weight was inversely
associated with ACS. The role of lean body weight particularly due
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to moderate physical activity has also been observed to be useful
in other studies’®*. Among 70 obese subjects, low energy diet
and aerobic exercise decreased total and LDL lipoprotein®*. Low
energy diet was superior in decreasing atherogenicity assessed by
a shift in density profile and increased particle size. Effect on low-
grade inflammation was limited. We observed an inverse association
of fruit, vegetable, legume and nuts intake which is similar to other
studies®”?), Apart from these foods, lower intake of sugars and
saturated fat, trans fat and omega-6 fat have also been reported to
be protective, and excess of these agents hazardous in patients with
CVDs, obesity and diabetes™'¥. Randomized, controlled trials have
demonstrated the beneficial effects of fruits, vegetables, legumes and
nuts in patients with ACS/735371,

This study shows that low HDL cholesterol and high triglycerides
and blood glucose were highly common among ACS patients in
this sample of Indians (Table 2). These risk factors indicate the
possibility of presence of high risk of metabolic syndrome, to explain
the higher risk of ACS and type 2 diabetes among people of South
Asian origin living any where in the world!'**?*!, Prevalence of CAD
and CRF in rural and urban populations of north India showed that
CRF and CAD are 2-3 fold more common in urban compared to
rural subjects??*?7), However, when compared to Asian Indians in
USA, CAD prevalence was lower in South Asian urban subjects
indicating a gradient in the coronary risk from rural to urban and

127, Higher social classes also have higher risk

immigrant populations
of CAD and type 2 diabetes in South Asia compared to lower social
classes®?*l. The risk of risk factors appears to be greater in people of
South Asian origin than in other population groups®”. Our study also
shows that total and LDL cholesterol as well as systolic and diastolic
blood pressure were significantly more common among ACS patients
than control subjects. Other studies from developed countries also
confirm that conventional risk factors can duly explain the cause of
ACSE#, Blood concentration of nitrite (adverse effects on ACS) was
significantly lower whereas angiotensin conveting enzyme (adverse
effects on ACS) was significantly higher in ACS, which is consistent
with an earlier study and explains high risk among ACS patients®*..

ACS patients represent a distinct, highly select subgroup of the
general population which are exposed to adverse effects of lifestyle
or behavioral risk factors®!. Alteration in the extent and distribution
of these specific risk factors and CPF over time in patients with ACS
provide insight into the overall burden of disease in individuals at
the highest risk for CAD?. Our current understanding of the causal
relationship between patient- and population-specific exposures,
or risk factors, and clinical outcomes underscores the association
of risk factors with ACS!-"). CPF appear to have relevance from
demographic and public health perspectives, given the increasing
number of individuals in the general population at risk for ACS and
the increasing number of survivors of ACS. Clinical studies have
shown that social support improves health behaviors in patients
with coronary artery disease hence knowledge of CPF appears to be
important in the prevention of (CAD)F.

A recent study among 133 patients with CAD, examined the
relationship between adherence to a healthy lifestyle, and social
support and selected socio-demographics among patients with
CADP. Social support was the most significant predictor [7 (124) =
9.51, p < 0.001] which explained 60% of variance in adherence to a
healthy lifestyle due to social support. Elderly and patients with low
income need greater social support to enhance adherence to a healthy
lifestyle. The applications of this study in practice provide a guide for
nursing clinical assessment of social support for patients facing CAD.
In a further study among 806 ACS patients from 14 hospitals in India,
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randomly assigned to treatment with the help of trained community
health worker, used various methods to increase adherence to drug
therapy and healthy lifestyle!™”.. Of 750 patients who were included
in the analysis (375 in each group) overall adherence (> 80%) to
prescribed evidence-based drugs was higher in the intervention group
than in the control group [97% vs 92%, odds ratio (OR) 2.62, 95%
CI 1.32-5.19; p = 0.006]. The intervention group had significantly
greater adherence to smoking cessation [85% (110/ 129) vs 52%
(71/138), OR 5.46, 95% CI 3.03-9-86; p < 0.0001], regular physical
activity [89% (333/375) vs 60% (226/375), OR 5.23, 95% CI 3.57—
7-66; p < 0.0001)], and healthy diet (score 5.0 vs 3.0, OR 2.47, 95%
CI 1.88-3.25; p < 0.0001). More patients in the intervention group
had stopped alcohol use at 1 year [87% (64/74) vs 46% (46/67),
OR 2.92, 95% CI 1.26-6.79; p = 0.010]. At 1 year, the mean weight
[65.0 kg (11.0) vs 66.5 kg (11.5); p < 0.0001)], and BMI [24.4 kg/
m? (SD 3.7) vs 25.0 kg/m* (3.8); p < 0.0001] were lower in the
intervention group than in the control group. It is possible that a
community health worker-based personalized intervention strategy
in patients with ACS may improve adherence to evidence-based
drugs and healthy lifestyles, may cause an improvement in clinical
risk markers and can improve secondary prevention in patients
with ACS. Among genetic risk factors, carriers of E40K and other
inactivating mutations in ANGPTL4 had lower levels of triglycerides
and a lower risk of coronary CAD than did non-carriers**. In an
experiment, the inhibition of Angptl4 in mice and monkeys also
resulted in corresponding reductions in these values. Activation
of lipoprotein lipase, an enzyme that is inhibited by angiopoietin-
like 4 (ANGPTL4), has been shown to reduce levels of circulating
triglycerides indicating that this approach may be used among certain
patients who may not respond to the adherence to CPF.

In brief, healthy diet and moderate physical activity as well as no
tobacco intake were highly significant CPF in this sample of ACS.
Lean body weight and moderation in alcohol intake (in males) were
also weakly but significantly associated CPF with ACS. More studies
are needed to find out changes in the clinical and demographic
characteristics of patients with ACS which may identify successes
and failures of CPF identification and treatment of patients at
increased risk for new cardiovascular events, particularly in newly
industrialized countries where risk of risk factors has established and
social support from family is decreasing.

ACKNOWLEDGEMENTS

International College of Nutrition and Medical Hospital and Research
Center for supporting this study.

REFERENCES

1. Singh RB, Niaz MA. Coronary risk factors in Indians. Lancet. 1995
Sep 16; 346(8977): 778-9. [PMID: 7658898]

2. The PURE Investigators. Prevalence of a healthy lifestyle among
individuals with cardiovascular disease in high-, middle- and low-
income countries: The Prospective Urban Rural Epidemiology
(PURE) Study. JAMA. 2013; 309: 1613-1621. [PMID: 23592106];
[DOI: 10.1001/jama.2013.3519]

3. Tawalbeh LI, Tubaishat A, Batiha AM, Al-Azam M, AlBashtawy M.
The relationship Between social support and adherence to healthy
lifestyle among patients with coronary artery disease in the North
of Jordan. Clin Nurs Res 2015; 24: 2121-138. [PMID: 24021210];
[DOI: 10.1177/1054773813501194]

4. Igbal R, Anand S, Ounpuu S, Islam S, Zhang X, Rangarajan
S, Chifamba J, Al-Hinai A, Keltai M, Yusuf S, on behalf of the

698

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

INTERHEART Study Investigators. Dietary patterns and the
risk of acute myocardial infarction in 52 countries: results of the
INTERHEART study. Circulation. 2008; 118: 1929-1937. [PMID:
18936332]; [DOI: 10.1161/CIRCULATIONAHA.107.738716]
Puaschitz NG, Strand E, Norekvél TM, Dierkes J, Dahl L, Svingen
GF, Assmus J, Schartum-Hansen H, @yen J, Pedersen EK, et al.
Dietary intake of saturated fat is not associated with risk of coronary
events or mortality in patients with established coronary artery
disease. J Nutr. 2015 Feb; 145(2): 299-305. Epub 2014 Dec 10.
[PMID: 25644351]; [DOI: 10.3945/jn.114.203505]

Heart Disease and Stroke Statistics—2017 Update. A Report
From the American Heart Association on behalf of the American
Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Circulation. 2017; 135(4): el-e468. [DOI: 10.1161/
CIR.0000000000000485]

Moodie R, Stuckler D, Monteiro C, Sheron N, Bruce Neal,
Thamarangsi T, Lincoln P, Casswel S on behalf of the Lancet NCD
Group. Profits and pandemics: prevention of harmful effects of
tobacco, alcohol, and ultra-processed food and drink industries. The
Lancet 2013 [DOI: 10.1016/S0140-6736(12)62089]

Editorial. Obesity: we need to move beyond sugar. Lancet
2016; 387: 199. [PMID: 26842276 DOI: 10.1016/S0140-
6736(16)00091-X]

Yang Q, Zhang Z, Gregg EW, Flanders WD, Merritt R, Hu FB.
Added sugar intake and cardiovascular diseases mortality among
US adults. JAMA Intern Med. 2014 Apr; 174(4): 516-24.; [PMID:
24493081]; [DOTI: 10.1001/jamainternmed.2013.13563]

Chauhan AK, Singh RB, Ozimek L, Basu TK. Saturated fatty acid
and sugar; how much is too much for health? A scientific statement
of the international college of nutrition. View point, World Heart J
2016; 8: 71-78.

Fedacko J, Vargova V, Pella D, Singh RB, Gupta AK, Juneja LR, De
Meester F, Wilson DW. Sugar and the heart. World Heart J 2014; 6:
215-218

Fung TT, Malik V, Rexroad KM, Manson JE, Willett WC, Hu FB.
Sweetened beverage consumption and risk of coronary heart in
women. Am. J. Clin. Nutr. 2009; 89: 1037-42. [PMID: 19211821];
[PMCID: PMC2667454]; [DOI: 10.3945/ajcn.2008.27140]
Hristova K, Pella D, Singh RB, Dimitrov BD, Chaves H, Juneja L,
Basu TK, Ozimek L, Singh AK, Rastogi SS, Takahashi T, Wilson
DW, De Meester F, Cheema S, Milovanovic B, Buttar HS, Fedacko
J, Petrov I, Handjiev S, Wilczynska A, Garg ML, Shiue I, Singh
RK. Sofia declaration for prevention of cardiovascular diseases and
type 2 diabetes mellitus: a scientific statement of the International
College of Cardiology and International College of Nutrition. World
Heart J 2014; 6: 89-106.

Xavier D, Gupta R, Kamath D, Sigamani A, Devereaux PJ, George
N, Joshi R, Pogue J, Pais P, Salim Yusuf S. Community health
worker-based intervention for adherence to drugs and lifestyle
change after acute coronary syndrome: a multicentre, open,
randomized controlled trial. The Lancet Diab Endocri. 2016; 4: 244-
253. [PMID: 26857999]; [DOI: 10.1016/S2213-8587(15)00480-5]
Singh R, Fedacko J, Singh RB, Niaz MA), Gupta AK, Singh VK,
Hristova K, Saboo, B, Mahashwari A, Singh RK. Association
of coronary risk factors among patients with acute coronary
syndromes. World Heart J 2016; 8: 133-140.

World Health Organization, Myocardial Infarction Community
Register, Copenhagen, WHO 1976.

Rose GA, Blackburn H, Gilburn RP, Prineas RJ. Cardiovascular
Survey Methods, Geneva, World Health Organization, 1992.

Singh RB, Ghosh S, Naiz MA, Rastogi V. Validation of physical
activity and socioeconomic status questionnaire in relation to
food intakes for the five city study and proposed classification for
Indians. J Assoc Phys India 1997; 45: 603-607.

Singh RB, Ghosh S, Niaz MA, Rastogi V, Wander GS. Validation of
tobacco and alcohol intake questionnaire in relation to food intakes
for the five city study and the proposed classification for Indians. J



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Asso. Phys India. 1998; 46: 387-391.

Narsingrao BS, Deasthale YG, Pant KC. Nutrient Composition of
Indian Foods. Indian Council of Medical Research, New Delhi 1989
Wilson DE, Spiger MJ. A dual precipitation method for quantitative
plasma lipoprotein measurement without ultracentrifuation. J Lab
Clin Lab 173; 82: 413-482. [PMID: 4353880]

Vanhandel E, Zilversmit BD. Micromethod in the direct estimation
of serum triglycerides. J lab Clin Med 1957; 60: 152-159.

Green LC, Wagner DA, Gologowski J. Analysis of nitrate, nitrite,
and N nitrate in biological fluids. Anal Biochem 1982; 126: 131-
138.

Ronca-Testoni S. Direct spectrophotometric assay for angiotensin-
converting enzyme in serum. Clin Chem 1983; 29: 1093-1096.
[PMID: 6303627]

Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F,
McQueen M, Budaj A, Pais P, Varigos J, Lisheng L. on behalf
of the INTERHEART Study Investigators. Effect of potentially
modifiable risk factors associated with myocardial infarction in 52
countries (the INTERHEART Study): case control study. Lancet.
2004; 364: 937-952. [PMID: 15364185]; [DOI: 10.1016/S0140-
6736(04)17018-9]

Singh RB, Sharma JP, Rastogi V, Raghuvanshi RS, Moshiri M,
Verma SP, Janus ED. Prevalence of coronary artery disease and
coronary risk factors in rural and urban populations of north India.
Eur Heart J 1997; 18: 728-735. [PMID: 9402447]

Singh RB. Coronary artery disease risk factors in South Asians and
Americans. Am J Clin Nutr 1999; 70: 112-113.

Shehab A, Elkilany G, Singh RB, Hristova K, Chaves H,
Cornelissen G, Otsuka K. Coronary risk factors in South West Asia.
Editorial, World Heart J 2015; 7: 21-23.

Sovova E, Cajka V, Pastucha D, Malin¢ikova J, Radova L, Sovova
M. Positive effect of yoga on cardiorespiratory fitness: A pilot
study. Int J Yoga. 2015; 8: 134-8. [PMID: 26170593]; [PMCID:
PMC4479891]; [DOLI: 10.4103/0973-6131.158482]

Kwong JS, Lau HL, Yeung F, Chau PH. Yoga for secondary
prevention of coronary heart disease. Cochrane Database Syst Rev.
2015 Jul 1; 7: CD009506. Epub 2015 Jul 1 [PMID: 26045358];
[DOI: 10.1002/14651858.CD009506.pub3]

Olex S, Newberg A, Figueredo VM. Meditation: should a
cardiologist care? Int J Cardiol. 2013 Oct 3; 168(3): 1805-
10. Epub 2013 Jul 24. [PMID: 23890919]; [DOI: 10.1016/
j-ijcard.2013.06.086]

Singh RB, Pella D, Kartikey K, DeMeester F and the Five City
Study Group. Prevalence of obesity, physical inactivity and
undernutrition, a triple burden of diseases, during transition in a
middle income country. Acta Cardiol 2007; 62: 119-127.

Fedacko J, Singh RB, Singh S, Singh V, Kulshrestha SK, Mechirova
V, Pella D. Association of increased mortality with underweight,
overweight and obesity among urban decedents in North India,

699

Fedacko J et a/. Protective factors in coronary syndromes

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

dying due to various causes. World Heart J 2010, 2: 133-140.
Pedersen LR, Olsen RH, Anholm C, Walzem RL, Fenger M,
Eugen-Olsen J, Haugaard SB, Prescott E. Weight loss is superior to
exercise in improving the atherogenic lipid profile in a sedentary,
overweight population with stable coronary artery disease: A
randomized trial. Atherosclerosis 2016; 246: 221-228. [PMID:
26803431]; [DOL: 10.1016/j.atherosclerosis.2016.01.001]

Singh RB, Rastogi SS, Verma R, Bolaki L, Singh R, Ghosh S. An
Indian experiment with nutritional modulation in acute myocardial
infarction. Am J Cardiol 1992; 69: 879-885. [PMID: 1550016]
Singh RB, Fedacko J, Vargova V, Niaz MA, Rastogi SS, Ghosh
S. Effect of low W-6/W-3 ratio fatty acid Palaeolithic style diet
in patients with acute coronary syndromes. A randomized, single
blind, controlled trial. World Heart J. 2012; 4: 71-84.

Singh RB, Fadecko, J, Pella D, De Meester F, Moshiri M, Aroussy
WE. Super-food dietary approaches for acute myocardial infarction.
World Heart J. 2010; 2: 13-23.

Singh RB, Fedacko J, Sharma JP, Vargova V, Sharma, Moshiri M,
De Meester F, Otsuka K. Association of inflammation, heavy meals,
magnesium, nitrite, and coenzyme Q10 deficiency and circadian
rhythms with risk of acute coronary syndromes. World Heart J
2010; 2: 219-228.

2013 AHA/ACC guidelines on lifestyle management to reduce
cardiovascular risk : A report of the American College of cardiology
and American Heart Association task force on practice guidelines.
Circulation published online November 12, 2013, htpp://circ.
ahajournals.org, Jan 12,2014

Cecchini M, Sassi F, Lauer J, Lee Y'Y, Guajardo-Barron V, Chisholm
D. Tackling unhealthy diets, physical inactivity, and obesity: health
effects and cost-effectiveness. Lancet 2010; 376: 1775-84 [PMID:
21074255]; [DOI: 10.1016/S0140-6736(10)61514-0]

Singh RB, Anjum B, Garg R, Verma NS, Singh R, Mahdi AA,
Singh RK, De Meester F, Wilczynska A, Dharwadkar S, Takahashi
T, Wilson DW. Association of circadian disruption of sleep and
night shift work with risk of cardiovascular diseases. World Heart J
2012; 4: 23-32.

Boyer NM, Laskey WK, Cox M, Hernandez AF, Peterson ED, Bhatt
DL, Cannon CP, Fonarow GC. Trends in clinical, demographic,
and biochemical characteristics of patients with acute myocardial
infarction from 2003 to 2008: A Report from the American Heart
Association get with The Guidelines Coronary Artery Disease
Program. J Am Heart Assoc. Aug 2012; 1(4): €001206. Published
online Aug 24,2012. [DOL: 10.1161/JAHA.112.001206]

Dewey FE, Gusarova V, O’Dushlaine C, Gottsman O et al.
Inactivating aariants in ANGPTL4 and risk of coronary artery
disease. N Engl J Med 2016; March 2, 2016 [DOI: 10.1056/
NEJMoal510926]

Peer reviewers: Ahmed Abdelsalam, Tachoon Ahn, Joseph Alpert



Giordano A et al. Single combo for CAS



Giordano A et al. Single combo for CAS



