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Abstract

The role of red meat especially processed red meat, and its deleterious relationship with coronary
artery disease is well known. A multitude of studies have demonstrated that processed red meat,
saturated fats, refined carbohydrates, and sugar- sweetened beverages increase the risk of
coronary artery disease. Trans fats and ultra-processed foods are extremely harmful. Trans fats
must be completed avoided and ultra-processed food intake must be markedly reduced or also
completely avoided. A replacement of saturated fats by mono-unsaturated fats and poly-
unsaturated fats reduces coronary heart disease risk. Diet is also intricately connected with
obesity and a BMI >30 results in an increased coronary artery disease morbidity and mortality.
Central or abdominal obesity is even more harmful. The Western diet is rich in unhealthy foods.
Unfortunately, a Western style of eating is gradually replacing healthier diets all over the world.
The role of Mediterranean, DASH, and vegetarian diets in reducing the pathogenesis of coronary
artery disease are also discussed.
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Introduction

Cardiovascular diseases (CVDs) are the leading cause of death in almost every region of the
world™?* According to the World Health Organization (WHO) 2015 statistics, CVDs account for
> 17.7 million or 31% of all deaths worldwide®. The major culprit is coronary heart disease
(CHD). Besides imparting enormous human suffering, coronary artery disease (CAD) inflicts
huge direct and indirect financial costs on worldwide society*. With the ready availability of
affordable therapeutics globally, and the relative slowdown in the introduction of newer
modalities, lifestyle interventions are gaining importance to further control this epidemic®. An



unhealthy diet is consistently blamed for higher risk of CHD incidence and mortality®. Therefore,
modulating the diet, from unhealthy to healthy, is an important goal in the quest for further
improving global CHD health. This paper is a narrative review of the effect of unhealthy diet on
CHD. Several common diets are also reviewed. Part | of this 3-part manuscript discussed the role
of several healthy food choices. This part deals with unhealthy macronutrients, obesity, and some
special diets. The role of micronutrients in the pathogenesis of coronary heart disease is
discussed in part 3 of this 3-part manuscript.

Discussion

The diet eaten in the Western countries is rich in red meat, both processed and unprocessed,
saturated fats, ultra-processed foods, refined carbohydrates, and sugar-sweetened beverages’.
This diet not only affects the coronary arteries, but also results in obesity. Obesity, especially
visceral or abdominal obesity, is a major contributor to coronary atherosclerosis®. This eating
pattern is responsible for most cases of CAD®. This manuscript will discuss harmful
macronutrients associated with such a diet. Some beneficial diets include the Mediterranean diet,
Dash diet, and vegetarian diet. The beneficial effects of these diets are also discussed.

Red Meat: Unprocessed and Processed

Meat is eaten all over the world™. Red meat encompasses beef, veal, pork, lamb, venison, horse
meat, and mutton. Total red meat consumption is associated with a higher CHD risk. An
increased risk of CHD of 19%, was noted in the Nurses’ Health Study (84,136 women), per
serving of unprocessed red meat/day™. A prospective study of 409,885 men and women in nine
European countries showed a similar increase in the risk of CHD for every 100 g/day increment
in the intake of total and processed red meat. Substituting 100 kcal/day of fatty fish, yogurt,
cheese, or eggs for 100 kcal/d of red and processed meat is associated with a 15-24% lower risk
of ischemic heart disease™. In a recent prospective cohort study of men with at least 30 years of
follow-up, greater intakes of total, unprocessed, and processed red meat were associated with a
higher risk of CHD risk*3. The hazard ratio (HR) in this study, for one serving per day increment
was 1.12 for total red meat, 1.11 for unprocessed red meat, and 1.15 for processed red meat after
a multivariate adjustment for dietary and non-dietary risk factors. Processed red meat appears to
be more dangerous for CAD. Micha et al. reported that a review of incident CHD based on six
studies including 614,062 participants and 21,308 events indicated that each 50 g serving/day of
processed meat was associated with a 42% higher risk of CHD*. Associations have also been
noted with red meat ingestion and CHD mortality. A meta-analysis of 13 cohort studies
(1,674,272 individuals) found that those with the highest intake had an 18% (processed red meat)
and 16% (unprocessed red meat) higher risk of CVD mortality®®. Al-Shaar, et al. noted that for
CHD mortality, the HR was 1.38 total red meat, 1.29 for unprocessed red meat, and 1.21 for
processed red meat™>. This study also did a multivariate adjustment for dietary and non-dietary
risk factors. Replacing red meat consumption with healthier choices protects the vascular system.
Veno et al. found lower rates of large artery atherosclerosis when processed red meat (HR: 0.78)
or unprocessed red meat (HR: 0.87) was replaced with fish'®. Lean red meat may be neutral or
even beneficial'"*.



Red meat is high in saturated fat. Red and processed meats also provide heme-iron - higher
levels contribute to oxidative stress through the promotion of low-density lipoprotein (LDL-C)
oxidation®. Furthermore, advanced glycation end products formed during the cooking of red
meat increase inflammation and likely contribute to the observed effect on CVD?. Finally, red
meat provides L-carnitine and phosphatidylcholine that are metabolized to trimethylamine N-
oxide (TMAO), a compound associated with increased risk of CVD and adverse cardiac events®.
Processed red meat (such as hot dogs, ham, sausages, frankfurters, salami, and bacon) undergoes
curing, smoking, salting, or the addition of chemical preservatives (such as sodium — 400% more
than unprocessed meat and nitrites) to extend its shelf life??. It also has additives added to
improve flavor, color, and quality — which may be harmful to the cardiovascular system.

Fats

Saturated fats are solid®®. They exert harmful effects on CVDs***’. A high HR of 1.26 for >5
g/day intake of meat was seen for CVD in the Multi-Ethnic Study of Atherosclerosis Study. An
even higher HR of 1.48 was noted if >5% energy came from saturated fats from meat®. In an
evaluation of data from 59,000 participants, Cochrane analysis reported that reducing saturated
fat intake reduces the CVD event rate.”®. There was a 17% increase in the risk of CHD with each
increase of 5 percent of energy intake from saturated fat, as compared with equivalent energy
intake from carbohydrates in the Nurse’s Health Study®. In a systemic review and meta-analysis,
Chowdhury et al. also showed that dietary fat intake was associated with an increased risk of
CHD*. The American College of Cardiology (ACC)/American Heart Association (AHA)
recommend that foods high in saturated fats (e.g., meat, full-fat dairy products, and tropical oils
such as coconut and palm oil) should be limited to achieve <7% of energy from saturated fatty
acids (SFA)*. Replacing saturated fats with monounsaturated fatty acids (MUFAs) and
polyunsaturated fatty acids (PUFAS) is also helpful and their use is inversely associated with
CHD®***_ In a nearly 30-year study involving 84, 628 women and 42, 908 men, it was noted that
there was a 25% and 15% reduction in CHD risk if 5% of calories from SFAs were replaced with
the equivalent energy from PUFAs, MUFAs, respectively®. A meta-analysis of four trials also
showed a significant reduction (relative risk=0.71) in CHD with a replacement of SFAs with
MUFAs and, PUFAs®®. A decrease in CHD also occurs if total saturated fat is replaced by an
isocaloric intake of omega 3 fatty acids, a plant-based diet, or whole grains. However, an
isocaloric replacement of SFA with trans fats, omega 6 fatty acids, processed animal fat, refined
carbohydrates, starches, and high fructose corn syrup increased the risk of CHD*"*, In the
2020-25 Dietary Guidelines Advisory Committee report, the ACC/AHA recommends replacing
foods high in saturated fats with foods high in unsaturated fats, especially MUFA and PUFA for
CVD prevention and reducing CVD mortality*.

MUFA

Replacing hydrogenated fats with MUFA results in improvements in several CVD risk factors.
These include total cholesterol (TC), LDL-L, high density lipoprotein cholesterol (HDL-C),
triglycerides (TG), apoprotein A-1, and lipoprotein (a)*°. Mensink et al. found that MUFA rich
diet resulted in higher HDL-C levels, with a reduction in TG levels and the ratio of TC to HDL-
C*. In a subsequent meta-analysis, it was observed that high MUFA intake was associated with
a significant improvement in LDL-C, Apo A-1, and Apo B*". In a recent meta-analysis, it was



noted that high MUFA diets in overweight/obese individuals also significantly reduced systolic
and diastolic blood pressure®®. The most frequently consumed MUFA rich dietary oils are canola
and olive oil. Other common sources are peanut oil, avocados, unsalted nuts: almonds, peanuts,
pecans, pistachios, hazelnuts, English walnuts, edamame, hemp seeds, chia seeds, flax seeds, and
fenugreek seeds.

PUFA

Polyunsaturated fatty acids (PUFAS) are fats that tend to be liquid at room temperature. PUFAS
can be omega-3 or omega-6. Fish is rich in omega-3 and plant oils are rich in omega-6.
Replacing saturated fat with linoleic acid, an essential polyunsaturated omega-6 fatty acid,
reduced the cholesterol by about 10% in 17 intervention trials, and reduced major coronary
events by 13%*°. In the Nurses’ Health Study, (78,778 US women with 20 years of follow-up)
PUFA intake was associated with a decreased CHD risk (multivariate relative risk or RR of 0.75)
for the highest vs. the lowest quintile®®. In an extensive systematic review of 15 trials with
10,076 participants, Abdelhamid et al. found that high intake of PUFA reduced CHD events
from 14.2% to 12.3% (RR=0.87)°%. In the same study, high PUFA intake was also associated
with a slight reduction (from 6.6% to 6.1% with an RR 0.91) in the risk of CHD death®. PUFAs
are present in soybean, corn, and sunflower oil, and some nuts and seeds, tofu, and soybeans.
PUFA affect hepatic LDL receptor activity resulting in lower LDL-C levels.

Trans Fats

Solid fats usually contain higher proportions of saturated fats, whereas liquid oils are richer in
mono- and polyunsaturated fats®. Trans fats (TFA) are produced by partial hydrogenation of
saturated fats. They help lengthen products’ shelf lives and reduce costs. TFAs, originally
considered a healthy substitute for SFAs® were subsequently found to increase LDL-C and
decrease HDL-C, causing an increased risk of CVDs and CVD related mortality>**°. In the
Framingham study of 832 men ages 45-64 years and free of CHD, a significant increase in the
risk of CHD was noted with the intake of margarine — a major source of TFAs°. After a 20-year
follow-up in the Nurses’ Health Study, Oh et al. also reported that the intake of trans fats was
related with an increased risk of CHD (RR=1.33), especially in younger women*. The WHO
guidelines limit TFA intake to 1% of energy intake and have indicated its desire to the
elimination of TFA from the global food supply®’. The recent ACC/AHA guidelines recommend
that there should be no intake of trans fats to reduce atherosclerotic CVD risk®®. Trans fats may
be present in pastries, cakes, donuts, cookies, fried foods such as French fries, fried chicken,
onion rings and deep-fried snacks cooked in re-used oil, stick margarine, shortening, butter,
meat, cheese, and dairy products.

Fried Food

The INTERHEART study (5761 cases and10,646 controls from 52 countries) found a 13%
higher risk of CAD (Odds Ratio=1.13) when the highest to the lowest tertile of fried foods
consumption was compared®®. There have been several studies showing an association between
fried food consumption and several major CAD risk factors such as being overweight®®. Type 2
diabetes mellitus (T2DM)®, hypertension (HTN)®, and decreased HDL-C®®,

Ultra-processed foods



Ultra-processed foods are increasing worldwide®. It is estimated that in many countries, they
account for 25% and 60% of total daily energy intake®. Ultra-processed foods have a higher
content of total fat, saturated fat, added sugar, energy density, and salt, along with lower fiber,
vitamins, and minerals. They also contain additives, colorings, flavorings, sweeteners, and
emulsifiers, many of them harmful to health®®. However, they are tasty, cheap, and convenient.
In a study with 105,159 participants (21,912 men and 83,247 women) with a median follow-up
of 5.2 years, intake of ultra-processed food was associated with a higher risk of CHD (hazard
ratio 1.13)%”. Their ingestion is also associated with weight gain®. They are also associated with
an increase in abdominal obesity (OR: 1.62)%. Most ultra-processed foods are commonly
available as snack food such as chips, cheese puffs, candy bars, snack cakes, and cookies or fast
food such as French fries, chicken nuggets, shakes, soda, etc. It is estimated by a Centers for
Disease Control and Prevention (USA) study that during the years 2013 to 2016, nearly 40 percent
of Americans ate fast food on any given day.

Refined Carbohydrates

Refined carbohydrates may be milled grain, starches, or sugar. Milling the grain removes the
bran and germ and this improves shelf life. However, processing increases the caloric density by
> 10%, reduces the amount of dietary fiber by 80%, and reduces the amount of dietary protein by
almost 30%°. This leaves a starchy carbohydrate with fewer nutrients’*. Examples are bread and
tortillas containing white flour, bagels. Waffles, pastries, instant noodles, breakfast cereals, white
rice, and pizza. The intake of refined carbohydrates is on the rise in low- to middle-income
countries™"?, especially those in Asia™. There was an approximate 50% increase in the intake of
refined carbohydrates in the Alaskan Inland Inuit from 1955 to 1957 to 1965. This has been
causally connected to the subsequent increase in atherosclerosis and CAD in this population”.
The detrimental effect of an increased intake of refined carbohydrates has been noted in several
studies. The Nurses’ Health Study and the Health Professionals Follow-up Study also showed
that intake of carbohydrates from refined starches and added sugars were positively associated
with an increased risk of CHD (HR: 1.10), when extreme quintiles were compared*”,

Sugar/Sugar Sweetened drinks

Sugar is a refined carbohydrate. Sugars are classified into monosaccharides (glucose, fructose,
and galactose) and disaccharides (maltose, sucrose, and lactose). The monosaccharide, fructose,
and fructose-containing disaccharides (e.g., sucrose) produce greater degrees of metabolic
abnormalities than does glucose. They may present a greater risk of CHD. WHO recommends
that <10% of total energy intake should come from free sugars’®. Free sugars include
monosaccharides and disaccharides added to foods and beverages, sugars in sugar-sweetened
drinks, and sugars naturally present in honey, syrups, fruit juices, and fruit juice concentrates.
People who derive 10-25% of their caloric intake from sugar have a 30% higher risk for
cardiovascular mortality’’. Those deriving more than 25% calories from sugar, which is roughly
on par with average sugar consumption in the US and Germany, the relative risk of
cardiovascular mortality is nearly tripled’’. A significant contribution of added sugar comes from
the consumption of processed food like bakery products and sweet snacks’®. In industrially
produced food, sugar is often used to enhance flavor and attenuate suppression of appetite’. It is



estimated that nearly 50% of added sugars are ingested through sugar-sweetened beverages
(SSBs) such as soda, tea, and fruit drinks’®. SSBs are high in sucrose (containing 50% saccharose
and 50% fructose) and high fructose corn syrup (containing up to 55% fructose). Sugar-
sweetened beverage consumption has been positively associated with CHD®*®. This has been
confirmed by a meta-analysis of cohort studies®?. African American participants who consumed
high fructose corn syrup (HFCS) sweetened soda almost every day (5-6 times/week) had two
times the CHD risk, and participants who consumed any combination of HFCS sweetened soda
and fruit drinks >3 times/day had more than 2.5-3 times the CHD risk, compared to seldom/
never consumers®®.

Several mechanisms are involved in this increased risk of CAD. Intake of SSBs is associated
with risk of hypertension®*, obesity®®, and diabetes®®. Each additional sugar-sweetened drink
consumed daily raises the risk of developing diabetes by approximately 25%%%. It also
increases the blood levels of TG, TC, and LDL-C®.

Even diet drinks are not safe. In a population-based cohort study of 39,786 participants over 18
years, daily diet soft drink consumption increased the risk of IHD®. The National Health Service
and Health Professionals Follow-Up Study showed both sugar-sweetened and low-calorie sodas
significantly increased the risk of CHD by 20%. Sugar substitutes increase the risk for obesity,
weight gain, metabolic syndrome, T2DM, and CHD. The sugar substitutes interfere with glucose
and engelrgy homeostasis, destroy the healthy microbiome, alter leptin levels, and decrease
satiety”".

Energy Drinks

Most energy drinks are caffeinated. Intake of up to 200 mg as energy drinks appear to be safe in
young healthy adults®’. However, higher intakes may cause severe adverse cardiac effects in
some participants, such as palpitations and prolonged QT interval®.

Diet and Obesity

Diet also plays an important role in causing excess body weight. Excess weight is defined as:
Overweight: body mass index (BMI) 24.9-29.9 kg/m?. Class 1 obesity 30—34.9 kg/m?, Class Il
obesity 35-39.9 kg/m?, and Class 111 obesity >40 kg/m> Abdominal obesity/central/visceral
obesity is diagnosed if the waist circumference >35 inches in men and >32 inches in women® or
a waist/hip ratio above 0.9 in men and above 0.85 in women®. Overweight and obesity are
independent risk factors for CHD®®. In young individuals, obesity is related to an increased
incidence of both non-ST segment elevation myocardial infarction (NSTEMI)*” and ST-elevation
myocardial infarction (STEMI)*. Overall, it is estimated that a 10 kg rise in body weight
increases the risk of CAD by 12%%. Obese patients have more complex CHD disease and have
more complications'®. Adipocytokines from fatty tissue induce insulin resistance, endothelial
dysfunction, hypercoagulability, and systemic inflammation, and these promote the
atherosclerotic process. Dietary modification is therefore central to the prevention and treatment
of obesity™™. Weight loss in obese CHD patients results in marked improvements in several
CHD risk factors such as hypertension, C-reactive protein (CRP), lipids, insulin resistance,
oxidative stress, and thrombogenicity'%%. This results in a lower incidence of CHD events, and



reduced CHD mortality'®. The impact of an elevated blood pressure (BP) on CAD is significant:

a 2-mmHg increase in BP increases mortality from CAD by 7 percent'®. Weight loss also
improves the lipid profile. A weight loss of 5-8 kg, induces a mean LDL-C reduction of 5 mg/dL
and an increase in HDL-C by 2-3 mg/dL. A 3 kg weight loss reduces TG by 15 mg/dL'%.
Scientific data indicates that each 1% reduction in LDL-C or non-HDL-C is associated with a
1% decrease in CHD event risk over 5 years'®. Inflammation plays a major role in
atherosclerosis and weight loss is associated with a significant decrease in CRP levels™'. Many
other CHD beneficial changes also occur, such as a decrease in blood glucose and an increase in

insulin sensitivity'®, a reduction in oxidative stress'®®, and decreased thrombogenicity*™.

107

The National Heart, Lung, and Blood Institute of America recommends that daily calorie intakes
in the United States (US) be around 2,500 for men and 2,000 for women™**. One pound of weight
is equal to 3500 Kcal and increasing caloric consumption will increase body weight, if not
balanced by increased expenditure'*2. Similarly, reducing caloric intake will induce weight loss.
Many weight-loss diets work on this law of thermodynamics. Restricting or increasing certain
macro-ingredients in the diet also helps reduce weight through several complex mechanisms***
116 Some non-calorie and non-macronutrient restricted diets are also associated with decreased
risk of obesity. Diets such as Mediterranean'!’ and vegetarian/vegan**® can also help prevent
weight gain and reduce obesity.

Western Diet

The western diet is a typical example of unhealthy food intake. The Western diet is higher in the
intake of red meat, refined grains, processed meat, French fries, sweets and dessert, high-fat
dairy products, and sugar-sweetened drinks™. It is low in green leafy vegetables and fruits.
Studies showed that the consumption of a Western diet significantly increases the LDL-C, TC,
fasting TG, BP, BMI, and waist circumferance'?®*?®, This increases CAD™*. The Western diet is
increasingly being adopted by low to middle income countries and this has been associated with
an increasing incidence of CAD*%,

Mediterranean Diet (MedD)

The MedD is defined as a traditional eating pattern found among populations living in the
Mediterranean Basin'?’. This diet includes very low consumption of red meat (beef, pork, and
lamb are reserved only for special occasions), very low or no consumption of processed meats,
occasional intake of poultry, low or no consumption of butter, ice cream, or other whole-fat dairy
products (only fermented dairy products, cheese, and yogurt, are consumed in moderate
amounts)'?. It includes an abundant consumption of olive oil, especially extra-virgin olive 0il'?,
together with high consumption of minimally processed, locally grown, fresh vegetables, fresh
fruits, nuts, legumes, and cereals (mainly unrefined). An important source of protein is a
moderate consumption of fish and shellfish. The diet also includes a moderate consumption of
wine®. There is a good calorie distribution in this diet. MedD has significant cardio-protective
effects. A meta-analysis of several cohort studies showed that adherence to MedD reduced
cardiovascular events by 10% and mortality by 8%**. In the PREDIMED study, MedD provided
significant primary protection against myocardial infarction M1) by about 30%"*2. The EPIC-NL
trial also reported a reduction in the occurrence of M1 (HR-0.86)"*3, In the Spanish section of the



EPIC study, there was a 40% reduction in the risk of CAD occurrence in the patients highly
adherent to MedD (hazard ratio: 0.60 after adjusting for confounders)******. The Lyon Diet Heart
Study provided evidence that MedD was also effective for secondary prevention. In this study,
MedD was able to reduce MI plus cardiovascular death by 72%, MI plus cardiovascular death
plus major secondary events (unstable angina occurrence, overt heart failure, stroke, or
pulmonary or peripheral embolism) by 67% and these plus minor events requiring hospital
admission, including recurrent stable angina, postangioplasty restenosis, surgical or medical
myocardial revascularization, and thrombophlebitis by 47%"*°. A sub-analysis of the GISSI-
Prevenzione study involving patients surviving recent (3 months or less) MI, there was a 14%
reduction in the overall risk of mortality after 6.5- year follow-up*®’. A prospective analysis from
lestra et al. in patients following MedD with a recent MI, showed a significant reduction in
mortality risk (hazard ratio: 0.75)*%. In a study of 74,886 women 38 to 63 years of age in the
Nurses' Health Study, and without a history of cardiovascular disease and diabetes, during a 20
years of follow-up, were divided into a top quintile amd a bottom quintile. The former group
experienced a lower risk of CHD (RR=7.1)"*°. The MedDiet is high in unsaturated fatty acids
(MUFA and PUFA), polyphenols, flavonoids, phytosterols and fiber, which protect
atherosclerotic plaques from progression and instability, leading to a reduced risk of CVD. A
marked reduction in inflammation (reduced IL-6 and IL-8, monocyte chemotactic protein-1,
TNF-a, adhesion molecules) is a major mechanism for cardiovascular risk prevention*®°. The
MedD diet also helps in reducing weight and improving glycemic control in T2DM*4*2_ hoth
are risk factors for CAD. Extra virgin olive oil and red wine play an important role in the
beneficial effects of MedD' . Widmer et al. indicated the benefits of MedD were comparable
to those seen with customary non-invasive therapeutics (aspirin, statins, antihypertensives) in

reducing the risk of cardiovascular disease morbidity, mortality, and other deletrious events'’.

The Dietary Approaches to Stop Hypertension (DASH) diet

DASH diet is rich in fruits, vegetables, whole grains, legumes, and nuts. It also includes low-fat
dairy. seafood, skinless poultry, moderate intake of alcohol (for adults). It is low in red and
processed meats, saturated fats, refined grains, sodium, and sugar-sweetened foods and
beverages'“®*°. DASH diet is protective for CHD. In the Nurses’ Health Study, with 88,517
female nurses aged 34 to 59 years without a history of cardiovascular disease or diabetes
enrolled in 1980, during a 24 year follow up, there was an inverse relationship between DASH
diet and incident nonfatal MI*°. In a meta-analysis of cohort studies, there was a 21% reduced
risk of CAD in DASH followers™". A similar inverse association was noted in a longitudinal
study of 153,082 US veterans (HR 0.82)"°2. In the Singapore Chinese Health Study, involving
57,078 participants aged 45 to 74 years, a greater adherence to the DASH dietary pattern was
significantly associated with a lower risk of CAD (HR= 0.76)***. DASH diet reduces CAD
primarily by its effect on lowering BP*****®. The reduction noted is both in hypertensives
(systolic BP: —11 mm Hg) and in normotensives (3 mm Hg)™®. DASH diet has a favorable effect
on the lipids™’. It also decreases inflammation'®®. DASH diet also lowers the risk of T2DM - a
meta-analysis of 4 prospective studies showed a 22% lower risk of T2DM when comparing the

highest to the lowest DASH score categories™®.



Vegetarian diet

Vegetarian diets are of various kinds. A vegan diet does not contain any animal products (meat,
fish, poultry, eggs, or dairy) and consists of plant-based foods, such as fruits, vegetables, whole
grains, and legumes/beans. Pesco-vegetarian (pescatarians) diet avoids meat or poultry but does
allow fish and shellfish, eggs, and dairy, in addition to plant-based foods, such as fruits,
vegetables, whole grains, and legumes/beans. Semi-vegetarians or “flexitarians”— eat all foods,
including meat, poultry, fish and shellfish, eggs, and dairy, in addition to plant-based foods, such
as fruits, vegetables, whole grains, and legumes/beans — they however limit their red meat and

poultry intake'®.

In the European Prospective Investigation into Cancer and Nutrition Oxford study, which
included 48,188 participants and had a 18 years of follow-up, the incidence of CAD was
significantly lower among vegetarians and pescatarians when compared with meat-eaters*®*.
Vegetarian dietary patterns reduce CVD mortality and the risk of CHD by 40%"%?. Vegetarian
diets also reduce CHD mortality. A meta-analysis of 5 prospective dietary studies evaluated
long-term CAD mortality rates among vegetarian and nonvegetarian cohorts from Western
countries. Compared with regular meat-eaters, CAD mortality was 34% lower in pescatarians,
34% lower in lacto-ovo-vegetarians, 26% lower in vegans, and 20% lower in occasional meat-

eaters'®,

Vegetarian diets are rich in fiber, carbohydrate, potassium, magnesium, folate, n-6 fatty acids,
non-heme iron, and vitamin C when compared with non-vegetarian diets'®*. Studies have shown
that vegetarians and vegans, compared to omnivores, have a lower BMI, and lower levels of
LDL-C, glucose, hsCRP, and trimethylamine-N-oxide (commonly known as TMAO) levels*®™
1 Individuals on vegetarian diets lower their BP, lose weight, and improve glycemic control to
greater extent than omnivorous comparison diets*’>*"*. The vegetarian patterns of eating may
however decrease the intake of certain nutrients - such as vitamins B12 and D'"°.
Supplementation, consumption of fortified foods, and in the case of vitamin D, sunlight exposure
can help ensure adequate levels.

Conclusion

A significant number of people in this world are omnivores. Non-fried poultry eating appears
neutral in its effects, while consumption of processed red meat is extremely harmful to the
coronary arteries. Processed red meat is high in sodium, saturated fats, nitrites, and several
additives. Saturated fats are also conducive to atherosclerosis and should be replaced by
unsaturated fatty acids. Trans fats are especially harmful and should be completely avoided.
Ultra-processed food consumption is also harmful, and their consumption should be reduced as
much as possible. Sugar and sugar-sweetened beverages are also associated with a higher
incidence of CAD. Besides its quality, the amount of caloric intake in the diet is also important.
Obesity has consistently been causally associated with CHD. A diet such as the Mediterranean,
DASH, and vegetarian are primarily plant-based and have consistently been shown to improve
CHD morbidity and mortality. Part 111 of this manuscript reviews the micronutrients and
supplements that impact CHD.



Acknowledgements: None

Funding: None

Conflict of Interest: None

References

1.

10.

Shepard D., Vander Zanden A., Moran A., Naghavi M., Murray C., Roth G. Ischemic
heart disease worldwide, 1990 to 2013: estimates from the global burden of disease study
2013. Circ Cardiovasc Qual Outcomes. 2015;8(4):455-456.

Benziger CP., Roth GA., Moran AE. The global burden of disease study and the
preventable burden of NCD. Glob Heart. 2016;11(4):393-397. ; Foley JR., Plein S.,
Greenwood JP. Assessment of stable coronary artery disease by cardiovascular magnetic
resonance imaging: current and emerging techniques. World J Cardiol. 2017;9(2):92—
108.

World Health Organization (2017). Cardiovascular diseases (CVDs). Fact sheet, updated
May 2017. Available at: http://www.who.int/mediacentre/factsheets/fs317/en/. Accessed
December 18, 2017.

Bauersachs R, Zeymer U, Briere JB, Marre C, Bowrin K, Huelsebeck M. Burden of
Coronary Artery Disease and Peripheral Artery Disease: A Literature Review.
Cardiovasc Ther. 2019 Nov 26;2019:8295054. doi: 10.1155/2019/8295054.

Doughty KN, Del Pilar NX, Audette A, Katz DL. Lifestyle Medicine and the
Management of Cardiovascular Disease. Curr Cardiol Rep. 2017 Oct 4;19(11):116. doi:
10.1007/s11886-017-0925-z.

Sacks F.M., Lichtenstein A.H., Wu J.H.Y., Appel L.J., Creager M.A., Kris-Etherton
P.M., Miller M., Rimm E.B., Rudel L.L., Robinson J.G., et al. Dietary Fats and
Cardiovascular Disease: A Presidential Advisory From the American Heart Association.
Circulation. 2017;136:e1-€23. doi: 10.1161/CIR.0000000000000510.

Odermatt A. The Western-style diet: a major risk factor for impaired kidney function and
chronic kidney disease. Am J Physiol Renal Physiol. 2011 Nov;301(5):F919-31. doi:
10.1152/ajprenal.00068.2011.

Neeland 1J, Ross R, Després JP, et al. International Atherosclerosis Society; International
Chair on Cardiometabolic Risk Working Group on Visceral Obesity. Visceral and ectopic
fat, atherosclerosis, and cardiometabolic disease: a position statement. Lancet Diabetes
Endocrinol. 2019 Sep;7(9):715-725. doi: 10.1016/S2213-8587(19)30084-1.

Brown JC, Gerhardt TE, Kwon E. Risk Factors For Coronary Artery Disease. 2021 Jun 5.
In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2021 Jan—.

Palmer A, Ovsepian N. 2011 vegetarian and vegan stats [Internet] Norfolk, VA: People
for the Ethical Treatment of Animals; 2011.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Bernstein AM, Sun Q, Hu FB, Stampfer MJ, Manson JE, Willett WC. Major dietary
protein sources and risk of coronary heart disease in women. Circulation 2010; 122: 876—
83.

Key TJ, Appleby PN, Bradbury KE, et al. . Consumption of Meat, Fish, Dairy Products,
and Eggs and Risk of Ischemic Heart Disease. Circulation 2019;139:2835-45.
10.1161/CIRCULATIONAHA.118.038813.

Al-Shaar L, Satija A, Wang DD, Rimm EB, Smith-Warner SA, Stampfer MJ, Hu FB,
Willett WC. Red meat intake and risk of coronary heart disease among US men:
prospective cohort study. BMJ. 2020 Dec 2;371:m4141. doi: 10.1136/bmj.m4141.

Micha R, Wallace SK, Mozaffarian D. Red and processed meat consumption and risk of
incident coronary heart disease, stroke, and diabetes mellitus: a systematic review and
meta-analysis. Circulation 2010; 121: 2271- 83.

Abete ., Romaguera D., Vieira A.R., Lopez de Munain A., Norat T. Association between
total, processed, red and white meat consumption and all-cause, CVD and IHD mortality:
a meta-analysis of cohort studies. Br J Nutr. 2014;112:762—775.

Veng SK, Bork CS, Jakobsen MU, Lundbye-Christensen S, Bach FW, McLennan PL,
Tjenneland A, Schmidt EB, Overvad K. Substitution of Fish for Red Meat or Poultry and
Risk of Ischemic Stroke. Nutrients. 2018 Nov 3;10(11):1648. doi: 10.3390/nu10111648.
Roussell MA, Hill AM, Gaugler TL, West SG, Heuvel JP, et al. (2012) Beef in an
Optimal Lean Diet study: effects on lipids, lipoproteins, and apolipoproteins. Am J Clin
Nutr 95: 9-16.

Roussell MA, Hill AM, Gaugler TL, West SG, Ulbrecht JS, et al. (2014) Effects of a
DASH-like diet containing lean beef on vascular health. J Hum Hypertens.

Fang X., An P., Wang H., Wang X., Shen X,, Li X., Min J., Liu S., Wang F. Dietary
intake of heme iron and risk of cardiovascular disease: A dose-response meta-analysis of
prospective cohort studies. Nutr. Metab. Cardiovasc. Dis. 2015;25:24-35. doi:
10.1016/j.numecd.2014.09.002.

T, Sonoda S, Liu H. Unprocessed red meat intakes are associated with increased
inflammation, triglycerides and HDL cholesterol in past smokers. Nutr Diet. 2020
Apr;77(2):182-188. doi: 10.1111/1747-0080.12555.

Clarke R.E., Dordevic A.L., Tan S.M., Ryan L., Coughlan M.T. Dietary Advanced
Glycation End Products and Risk Factors for Chronic Disease: A Systematic Review of
Randomised Controlled Trials. Nutrients. 2016;8:125. doi: 10.3390/nu8030125.

Micha R., Wallace S.K., Mozaffarian D. Red and Processed Meat Consumption and Risk
of Incident Coronary Heart Disease, Stroke, and Diabetes Mellitus: A Systematic Review
and Meta-Analysis. Circulation. 2010;121:2271-2283. doi:
10.1161/CIRCULATIONAHA.109.924977.

Kadhum A.A.H., Shamma M.N. Edible lipids modification processes: A review. Crit.
Rev. Food Sci. Nutr. 2017;57:48-58. doi: 10.1080/10408398.2013.848834.

Dietary Guidelines Advisory Committee . U.S. Department of Agriculture, Agricultural
Research Service; Washington, DC: 2020. Scientific report of the 2020 dietary guidelines
advisory committee: advisory report to the secretary of agriculture and the secretary of
health and human services.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Arnett D.K., Blumenthal R.S., Albert M.A. 2019 ACC/AHA guideline on the primary
prevention of cardiovascular disease: a report of the American College of
Cardiology/American heart association task force on clinical practice guidelines. J Am
Coll Cardiol. 2019 Mar 7 doi: 10.1016/j.jacc.2019.03.010. pii: S0735-1097(19)33877-X.
Grundy S.M., Stone N.J., Bailey A.L.
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA
guideline on the management of blood cholesterol: a report of the American College of
Cardiology/American heart association task force on clinical practice guidelines. J Am
Coll Cardiol. 2018 doi: 10.1016/j.jacc.2018.11.003.

Jacobson T.A., Maki K.C., Orringer C.E. National lipid association recommendations for
patient-centered management of dyslipidemia: Part 2. J Clin Lipidol. 2015 Nov-Dec;9(6
Suppl) doi: 10.1016/j.jacl.2015.09.002. S1-122.e1.

de Oliveira Otto MC, Mozaffarian D, Kromhout D, et al. Dietary intake of saturated fat
by food source and incident cardiovascular disease: the Multi-Ethnic Study of
Atherosclerosis. Am J Clin Nutr 2012; 96: 397—404.

Hooper L, Martin N, Abdelhamid A, et al. Reduction in saturated fat intake for
cardiovascular disease. Cochrane Database Syst Rev 2015: CD011737.

Hu FB, Stampfer MJ, Manson JE, Rimm E, Colditz GA, Rosner BA, Hennekens CH,
Willett WC. Dietary fat intake and the risk of coronary heart disease in women. N Engl J
Med. 1997 Nov 20;337(21):1491-9. doi: 10.1056/NEJM199711203372102.

Chowdhury R, Warnakula S, Kunutsor S, et al. Association of dietary, circulating, and
supplement fatty acids with coronary risk: a systematic review and meta-analysis. Ann
Intern Med 2014; 160: 398-406.

Arnett D.K., Blumenthal R.S., Albert M.A. 2019 ACC/AHA guideline on the primary
prevention of cardiovascular disease: a report of the American College of
Cardiology/American heart association task force on clinical practice guidelines. J Am
Coll Cardiol. 2019 Mar 7 doi: 10.1016/j.jacc.2019.03.010. pii: S0735-1097(19)33877-X.
Chowdhury R, Warnakula S, Kunutsor S, et al. Association of dietary, circulating, and
supplement fatty acids with coronary risk: a systematic review and meta-analysis. Ann
Intern Med 2014; 160: 398-406

Guasch-Ferré M, Babio N, Martinez-Gonzélez MA, et al. Dietary fat intake and risk of
cardiovascular disease and all-cause mortality in a population at high risk of
cardiovascular disease. Am J Clin Nutr 2015; 102: 1563-1573.

Y. Li, A. Hruby, A.M. Bernstein, S.H. Ley, D.D. Wang, S.E. Chiuve, et al.Saturated fats
compared with unsaturated fats and sources of carbohydrates in relation to risk of
coronary heart disease: a prospective cohort study. J Am Coll Cardiol, 66 (2015), pp.
1538-1548.

F.M. Sacks, A.H. Lichtenstein, J.H.Y. Wu, L.J. Appel, M.A. Creager, PM Kris-Etherton.
Dietary fats and cardiovascular disease: a presidential advisory from the American Heart
Association. Circulation, 136 (2017), pp. e1-23.

DiNicolantonio JJ, Lucan SC, O’Keefe JH. The evidence for saturated fat and for sugar
related to coronary heart disease. Prog Cardiovasc Dis 2016; 58: 464-472.



38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

Praagman J, Beulens JW, Alssema M, et al. The association between dietary saturated
fatty acids and ischemic heart disease depends on the type and source of fatty acid in the
European Prospective Investigation into Cancer and Nutrition-Netherlands cohort. Am J
Clin Nutr 2016; 103: 356-365.

Chen M, Li Y, Sun Q, et al. Dairy fat and risk of cardiovascular disease in 3 cohorts of
US adults. Am J Clin Nutr 2016; 104: 1209-1217.

Zong G, Li Y, Wanders AJ, et al. Intake of individual saturated fatty acids and risk of
coronary heart disease in US men and women: two prospective longitudinal cohort
studies. BMJ 2016; 355: i5796.

Micha R, Mozaffarian D. Saturated fat and cardiometabolic risk factors, coronary heart
disease, stroke, and diabetes: a fresh look at the evidence. Lipids 2010; 45: 893-905.

de Souza RJ, Mente A, Maroleanu A, et al. Intake of saturated and trans unsaturated fatty
acids and risk of all-cause mortality, cardiovascular disease, and type 2 diabetes:
systematic review and meta-analysis of observational studies. BMJ 2015; 351: h3978.
Ruiz-Nufiez B, Dijck-Brouwer DA, Muskiet FA. The relation of saturated fatty acids
with low-grade inflammation and cardiovascular disease. J Nutr Biochem 2016; 36: 1—
20.

Dietary Guidelines Advisory Committee. Scientific report of the 2020 Dietary Guidelines
Advisory Committee: advisory report to the Secretary of Agriculture and the Secretary of
Health and Human Services. US Department of Agriculture, Agricultural Research
Service, Washington, DC (2020).

Mozaffarian D., Clarke R. Quantitative effects on cardiovascular risk factors and
coronary heart disease risk of replacing partially hydrogenated vegetable oils with other
fats and oils. Eur. J. Clin. Nutr. 2009;63:22-33. doi: 10.1038/sj.ejcn.1602976.

Mensink R.P., Katan M.B. Effect of dietary fatty acids on serum lipids and lipoproteins.
A meta-analysis of 27 trials. Arterioscler. Thromb. 1992;12:911-919. doi:
10.1161/01.ATV.12.8.911.

Mensink R.P., Zock P.L., Kester A.D., Katan M.B. Effects of dietary fatty acids and
carbohydrates on the ratio of serum total to HDL cholesterol and on serum lipids and
apolipoproteins: A meta-analysis of 60 controlled trials. Am. J. Clin. Nutr.
2003;77:1146-1155.

Schwingshackl L., Strasser B., Hoffmann G. Effects of monounsaturated fatty acids on
cardiovascular risk factors: A systematic review and meta-analysis. Ann. Nutr. Metab.
2011;59:176-186. doi: 10.1159/000334071.

Truswell AS. Review of dietary intervention studies: effect on coronary events and
mortality. Aust NZ J Med. 1994; 24: 98-106.

Oh K, Hu FB, Manson JE, Stampfer MJ, Willett WC. Dietary fat intake and risk of
coronary heart disease in women: 20 years of follow-up of the nurses' health study. Am J
Epidemiol. 2005 Apr 1;161(7):672-9. doi: 10.1093/aje/kwi085.

Abdelhamid AS, Martin N, Bridges C, et al. Polyunsaturated fatty acids for the primary
and secondary prevention of cardiovascular disease. Cochrane Database Syst Rev. 2018
Nov 27;11(11):CD012345. doi: 10.1002/14651858.CD012345.pub3.



52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Kadhum A.A.H., Shamma M.N. Edible lipids modification processes: A review. Crit.
Rev. Food Sci. Nutr. 2017;57:48-58. doi: 10.1080/10408398.2013.848834.

Schleifer D. The perfect solution: How trans fats became the healthy replacement for
saturated fats. Technol. Cult. 2012;53:94-119. doi: 10.1353/tech.2012.0018.

De Souza R.J., Mente A., Maroleanu A., et al. Intake of saturated and trans unsaturated
fatty acids and risk of all cause mortality, cardiovascular disease, and type 2 diabetes:
Systematic review and meta-analysis of observational studies. BMJ. 2015;351:h3978.
doi: 10.1136/bmj.h3978.

Wang Q., Afshin A., Yakoob M.Y., Singh G.M., Rehm C.D., Khatibzadeh S., Micha R.,
Shi P., Mozaffarian D., Global Burden of Diseases Nutrition and Chronic Diseases
Expert Group (NutriCoDE) et al. Impact of nonoptimal intakes of saturated,
polyunsaturated, and trans fat on global burdens of coronary heart disease. J. Am. Heart
Assoc. 2016;5:e002891. doi: 10.1161/JJAHA.115.002891.

Gillman M.W., Cupples L.A., Gagnon D., Millen B.E., Ellison R.C., Castelli W.P.
Margarine intake and subsequent coronary heart disease in men. Epidemiology.
1997;8:144-149. doi: 10.1097/00001648-199703000-00004.

World Health Organization . Countdown to 2023: WHO Report on Global Trans-Fat
Elimination 2020. World Health Organization; Geneva, Switzerland: 2020

Arnett D.K., Blumenthal R.S., Albert M.A. 2019 ACC/AHA guideline on the primary
prevention of cardiovascular disease: a report of the American College of
Cardiology/American heart association task force on clinical practice guidelines. J Am
Coll Cardiol. 2019 Mar 7 doi: 10.1016/j.jacc.2019.03.010. pii: S0735-1097(19)33877-X.
Igbal R, Anand S, Ounpuu S, et al. Dietary patterns and the risk of acute myocardial
infarction in 52 countries: results of the INTERHEART study. Circulation.
2008;118(19):1929-1937.

Gadiraju TV, Patel Y, Gaziano JM, Djousse L. Fried Food Consumption and
Cardiovascular Health: A Review of Current Evidence. Nutrients. 2015;7(10):8424—
8430.

Cahill LE, Pan A, Chiuve SE, et al. Fried-food consumption and risk of type 2 diabetes
and coronary artery disease: a prospective study in 2 cohorts of US women and men. Am
J Clin Nutr. 2014;100(2):667-675.

Soriguer F, Rojo-Martinez G, Dobarganes MC, et al. Hypertension is related to the
degradation of dietary frying oils. Am J Clin Nutr. 2003;78(6):1092—-1097.
Donfrancesco C, Lo Noce C, Brignoli O, et al. Italian network for obesity and
cardiovascular disease surveillance: a pilot project. BMC Fam Pract. 2008;9:53.
Monteiro CA, Moubarac JC, Cannon G, Ng SW, Popkin B. Ultra-processed products are
becoming dominant in the global food system. Obes Rev 2013;14(Suppl 2):21-8.
10.1111/0br.12107.

Kelly B, Jacoby E. Public health nutrition special issue on ultra-processed foods. Public
Health Nutr. 2018;21(1):1-04.

Chen X, Zhang Z, Yang H, Qiu P, Wang H, Wang F, Zhao Q, Fang J, Nie J.
Consumption of ultra-processed foods and health outcomes: a systematic review of



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

epidemiological studies. Nutr J. 2020 Aug 20;19(1):86. doi: 10.1186/s12937-020-00604-
1.

Srour B, Fezeu LK, Kesse-Guyot E, Allés B, Méjean C, Andrianasolo RM, Chazelas E,
Deschasaux M, Hercberg S, Galan P, Monteiro CA, Julia C, Touvier M. Ultra-processed
food intake and risk of cardiovascular disease: prospective cohort study (NutriNet-Sante).
BMJ. 2019 May 29;365:11451.

Mendonca RD, Pimenta AM, Gea A, de la Fuente-Arrillaga C, Martinez-Gonzalez MA,
et al. Ultraprocessed food consumption and risk of overweight and obesity: the
University of Navarra Follow-up (SUN) cohort study. Am J Clin Nutr.
2016;104(5):1433-1440.

Juul F, Martinez-Steele E, Parekh N, Monteiro CA, Chang VW. Ultra-processed food
consumption and excess weight among US adults. Brit J Nutr. 2018;120(1):90-100.
Durtschi A. Nutritional content of whole grains versus their refined flours. Walton Feed
Company. February 5, 2001. Data source: USDA Economic Research Service.
Brand-Miller J, Wolever T. The glucose revolution: the authoritative guide to the
glycemic index. New York: Marlowe & Company Publishing, 1999.

Radhika G, Van Dam RM, Sudha V, Ganesan A, Mohan V. Refined grain consumption
and the metabolic syndrome in urban Asian Indians (Chennai Urban Rural Epidemiology
Study 57) Metabolism. 2009;58:675-681.

Wang L. Report of China nationwide nutrition and health survey 2002 (1): summary
report. Beijing: People’s Medical Publishing House; 2005. pp. 18—45.

Reddy KS. Cardiovascular diseases in the developing countries: dimensions,
determinants, dynamics and directions for public health action. Public Health Nutr.
2002;5:231-7.

Bang G, Kristoffersen T. Dental caries and diet in an Alaskan Eskimo population. Scand
J Dent Res 1972;80:440-4. 10.1111/j.1600-0722.1972.tb00310.x.

World Health Organization. Sugars intake for adults and children: Guideline. 2015.
http://www.who.int/nutrition/publications/guidelines/sugars_intake/en/ (accessed 18 July
2017).

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;174:516—
524,

Johnson RK, Appel LJ, Brands M, Howard BV, Lefevre M, Lustig RH, Sacks F, Steffen
LM, Wylie-Rosett J.. Dietary sugars intake and cardiovascular health: a scientific
statement from the American Heart Association. Circulation 2009;120:1011-1020.
Gearhardt N, Davis A, Kuschner C, Rachel D, Brownell K.. The addiction potential of
hyperpalatable foods. Curr Drug Abuse Rev 2011;4:140-145.

Keller A., Heitmann B.L., Olsen N. Sugar-sweetened beverages, vascular risk factors and
events: A systematic literature review. Public Health Nutr. 2015;18:1145-1154. doi:
10.1017/S1368980014002122.

Huang C., Huang J., Tian Y., Yang X., Gu D. Sugar sweetened beverages consumption
and risk of coronary heart disease: A meta-analysis of prospective studies.
Atherosclerosis. 2014;234:11-16. doi: 10.1016/j.atherosclerosis.2014.01.037.



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Narain A., Kwok C.S., Mamas M.A. Soft drinks and sweetened beverages and the risk of
cardiovascular disease and mortality: A systematic review and meta-analysis. Int. J. Clin.
Pract. 2016;70:791-805. doi: 10.1111/ijcp.12841.].

DeChristopher LR, Auerbach BJ, Tucker KL. High fructose corn syrup, excess-free-
fructose, and risk of coronary heart disease among African Americans- the Jackson Heart
Study. BMC Nutr. 2020 Dec 8;6(1):70. doi: 10.1186/s40795-020-00396-X.

Xi B., Huang Y., Reilly K.H., Li S., Zheng R., Barrio-Lopez M.T., Martinez-Gonzalez
M.A., Zhou D. Sugar-sweetened beverages and risk of hypertension and CVD: A dose—
response meta-analysis. Br. J. Nutr. 2015;113:709-717. doi:
10.1017/S0007114514004383.

Malik VS, Popkin BM, Bray GA, Despres JP, Willett WC, Hu FB. Sugar-sweetened
beverages and risk of metabolic syndrome and type 2 diabetes: a meta-analysis. Diabetes
Care. 2010;33(11):2477-2483.

Romaguera D, Norat T, Wark PA, et al. Consumption of sweet beverages and type 2
diabetes incidence in European adults: results from EPIC-InterAct. Diabetologia.
2013;56(7):1520-1530.

de Koning L, Malik VS, Kellogg MD, Rimm EB, Willett WC, Hu FB. Sweetened
beverage consumption, incident coronary heart disease, and biomarkers of risk in men.
Circulation. 2012;125(14):1735-1741. S1731.

Te Morenga L.A., Howatson A.J., Jones R.M., Mann J. Dietary sugars and
cardiometabolic risk: Systematic review and meta-analyses of randomized controlled
trials of the effects on blood pressure and lipids. Am. J. Clin. Nutr. 2014;100:65-79. doi:
10.3945/ajcn.113.081521.

Bernstein AM, de Koning L, Flint AJ, et al. Soda consumption and the risk of stroke in
men and women. Am J Clin Nutr 2012; 95: 1190-1199.

Eshak ES, Iso H, Kokubo Y, et al. Soft drink intake in relation to incident ischemic heart
disease, stroke, and stroke subtypes in Japanese men and women: the Japan Public Health
Centre-based study cohort I. Am J Clin Nutr 2012; 96: 1390-1397.

Swithers SE. Artificial sweeteners produce the counterintuitive effect of inducing
metabolic derangements. Trends Endocrinol Metab 2013; 24: 431-441. Shankar P, Ahuja
S, Sriram K. Non-nutritive sweeteners: review and update. Nutrition 2013; 29: 1293—
1299.

Ehlers A., Marakis G., Lampen A., Hirsch-Ernst K.I. Risk assessment of energy drinks
with focus on cardiovascular parameters and energy drink consumption in Europe. Food
Chem Toxicol. 2019;130:109-121.

Cao DX, Maiton K, Nasir JM, Estes NAM, Shah SA. Energy Drink-Associated
Electrophysiological and Ischemic Abnormalities: A Narrative Review. Front Cardiovasc
Med. 2021;8:679105. Published 2021 Jul 1. doi:10.3389/fcvm.2021.679105.

Yusuf S., Hawken S., Ounpuu S., et al. Effect of potentially modifiable risk factors
associated with myocardial infarction in 52 countries (the INTERHEART study): case-
control study. The Lancet. 2004;364(9438):937-952. doi: 10.1016/S0140-
6736(04)17018-9.



95. Ashwell M., Hsieh S. D. Six reasons why the waist-to-height ratio is a rapid and effective
global indicator for health risks of obesity and how its use could simplify the
international public health message on obesity. International Journal of Food Sciences
and Nutrition. 2005;56(5):303-307. doi: 10.1080/09637480500195066.5.

96. Wilson PW, D’Agostino RB, Sullivan L, et al. Overweight and obesity as determinants of
cardiovascular risk: the Framingham experience. Arch Intern Med. 2002;162:1867-72.
97. Madala M. C., Franklin B. A., Chen A. Y., et al. Obesity and age of first non-ST-segment
elevation myocardial infarction. Journal of the American College of Cardiology.

2008;52(12):979-985. doi: 10.1016/j.jacc.2008.04.067.

98. Das S. R., Alexander K. P., Chen A. Y., et al. Impact of body weight and extreme obesity
on the presentation, treatment, and in-hospital outcomes of 50,149 patients with ST-
segment elevation myocardial infarction results from the NCDR (National
Cardiovascular Data Registry) Journal of the American College of Cardiology.
2011;58(25):2642—2650. doi: 10.1016/j.jacc.2011.09.030.

99. Din-Dzietham R., Liu Y., Bielo M. V., Shamsa F. High blood pressure trends in children
and adolescents in national surveys, 1963 to 2002. Circulation. 2007;116(13):1488-1496.
doi: 10.1161/CIRCULATIONAHA.106.683243.

100. Garcia-Labbé D, Ruka E, Bertrand OF, et al. Obesity and Subtypes of Incident
Cardiovascular Disease. J Am Heart Assoc. 2016 Jul 28;5(8).
101. Raynor HA, Champagne CM. Position of the Academy of Nutrition and Dietetics:

interventions for the treatment of overweight and obesity in adults. J Acad Nutr Diet
2016;116:129-47.

102. Sung CW, Huang CH, Chen WJ, Chang WT, Wang CH, Wu YW, Chen WT,
Chang JH, Tsai MS. Obese cardiogenic arrest survivors with significant coronary artery
disease had worse in-hospital mortality and neurological outcomes. Sci Rep. 2020 Oct
29;10(1):18638. doi: 10.1038/s41598-020-75752-9.

103. Ades PA, Savage PD, Toth MJ, et al. High-calorie-expenditure exercise: a new
approach to cardiac rehabilitation for overweight coronary patients. Circulation.
2009;119:2671-8.

104. Piano MR. Alcohol's Effects on the Cardiovascular System. Alcohol Res.
2017;38(2):219-241.
105. Jacobson T.A., Maki K.C., Orringer C.E. National lipid association

recommendations for patient-centered management of dyslipidemia: Part 2. J Clin
Lipidol. 2015 Nov-Dec;9(6 Suppl) doi: 10.1016/j.jacl.2015.09.002. S1-122.e1.

106. https://www.medicine.uci.edu/cardio-cme/PDF/2019/Presentations-
2019/Sikand_DietPreventingDiseasepdf.pdf.
107. Ades PA, Savage PD, Toth MJ, et al. High-calorie-expenditure exercise: a new

approach to cardiac rehabilitation for overweight coronary patients. Circulation.
2009;119:2671-8.

108. Jarosz M, Grodowska A. Obesity treatment. Fam Med Prim Care Rev.
2008;10(4):1361-1366. (in Polish)) a reduction in oxidative stress.



109. Himbert C, Thompson H, Ulrich CM. Effects of Intentional Weight Loss on
Markers of Oxidative Stress, DNA Repair and Telomere Length - a Systematic Review.
Obes Facts. 2017;10(6):648-665. doi: 10.1159/000479972.

110. Tschoner A, Sturm W, Engl J, et al. Plasminogen activator inhibitor 1 and visceral
obesity during pronounced weight loss after bariatric surgery., Nutr Metab Cardiovasc
Dis, 2012, vol. 22 4(pg. 340-346.

111. https://www.nhlbi.nih.gov/health/educational/wecan/downloads/calreqtips.pdf.

112. Schwartz MW, Seeley RJ, Zeltser LM, et al. Obesity Pathogenesis: An Endocrine
Society Scientific Statement. Endocrine Reviews. 2017;38:1-30.

113. Parretti HM, Jebb SA, Johns DJ, Lewis AL, Christian-Brown AM, Aveyard P.

Clinical effectiveness of very-low-energy diets in the management of weight loss: a
systematic review and meta-analysis of randomized controlled trials. Obes Rev.
2016;17:225-34. doi: 10.1111/0br.12366.

114. Halton TL, Hu FB. The effects of high protein diets on thermogenesis, satiety and
weight loss: a critical review. J Am Coll Nutr. 2004;23:373-85. doi:
10.1080/07315724.2004.10719381.

115. Rauber F, Chang K, Vamos EP, da Costa Louzada ML, Monteiro CA, Millett C,
Levy RB. Ultra-processed food consumption and risk of obesity: a prospective cohort
study of UK Biobank. Eur J Nutr. 2021 Jun;60(4):2169-2180. doi: 10.1007/s00394-020-
02367-1.

116. Newman L.P., Bolhuis D.P., Torres S.J., Keast R.S. Dietary fat restriction
increases fat taste sensitivity in people with obesity. Obesity. 2016;24:328-334. doi:
10.1002/0by.21357.

117. HuoR.,DuT., Xu Y., Xu W., Chen X., Sun K., Yu X. Effects of Mediterranean-
style diet on glycemic control, weight loss and cardiovascular risk factors among type 2
diabetes individuals: A meta-analysis. Eur. J. Clin. Nutr. 2015;69:1200-1208. doi:
10.1038/ejcn.2014.243.

118. Tonstad S, Stewart K, Oda K, et al. Vegetarian diets and incidence of diabetes in
the Adventist Health Study-2. Nutr Metab Cardiovas. 2011:1-8,
119. Oikonomou E, Psaltopoulou T, Georgiopoulos G, Siasos G, Kokkou E,

Antonopoulos A, Vogiatzi G, Tsalamandris S, Gennimata V, Papanikolaou A, Tousoulis
D. Western Dietary Pattern Is Associated With Severe Coronary Artery Disease.
Angiology. 2018 Apr;69(4):339-346. doi: 10.1177/0003319717721603

120. Howard BV, Van Horn L, Hsia J, Manson JE, Stefanick ML, Wassertheil-Smoller
S. et al. Low-fat dietary pattern and risk of cardiovascular disease: the Women’s Health
Initiative Randomized Controlled Dietary Modification Trial. JAMA. 2006;295(6):655—
666. doi: 10.1001/jama.295.6.655.

121. Nguyen B, Bauman A, Gale J, Banks E, Kritharides L, Ding D. Fruit and
vegetable consumption and all-cause mortality: evidence from a large Australian cohort
study. Int J BehavNutr Phys Act. 2016;13:9. doi: 10.1186/s12966-016-0334-5.

122. Whitton C, Rebello SA, Lee J, Tai ES, van Dam RM. A healthy Asian a posteriori
dietary pattern correlates with a priori dietary patterns and is associated with


https://www.nhlbi.nih.gov/health/educational/wecan/downloads/calreqtips.pdf

cardiovascular disease risk factors in a multiethnic Asian population. J Nutr.
2018;148(4):616-623. doi: 10.1093/jn/nxy016.

123. Drake I, Sonestedt E, Ericson U, Wallstrom P, Orho-Melander M. A Western
dietary pattern is prospectively associated with cardio-metabolic traits and incidence of
the metabolic syndrome. Br J Nutr. 2018;119(10):1168-1176. doi:
10.1017/s000711451800079x.

124, Rees K, Hartley L, Flowers N, Clarke A, Hooper L, Thorogood M. et al.
‘Mediterranean’ dietary pattern for the primary prevention of cardiovascular disease.
Cochrane Database Syst Rev. 2013;(8):CD009825. doi:
10.1002/14651858.CD009825.pub2.

125. Pan A, Malik VS, Hu FB. Exporting diabetes mellitus to Asia: the impact of
Western-style fast food. Circulation. 2012;126(2):163-165.
doi:10.1161/CIRCULATIONAHA.112.115923.

126. Kuhail M, Shab-Bidar S, Yaseri M, Djafarian K. Major Dietary Patterns
Relationship with Severity of Coronary Artery Disease in Gaza-Strip, Palestine: A Cross-
Sectional Study. Ethiop J Health Sci. 2021;31(3):599-610. doi:10.4314/ejhs.v31i3.17.

127. Trichopoulou A, Lagiou P. Healthy traditional Mediterranean diet: an expression
of culture, history, and lifestyle.Nutr Rev. 1997; 55:383-389
128. Anonymous Mediterranean Diet Pyramid. Oldways: health through heritage.

Mediterranean diet pyramid. 2015 [cited 2014 Oct 1]. Available from:
http://oldwayspt.org/resources/heritage-pyramids/mediterranean-pyramid/overview.
129. Wongwarawipat T, Papageorgiou N, Bertsias D, Siasos G, Tousoulis D. Olive
Oil-related Anti-inflammatory Effects on Atherosclerosis: Potential Clinical Implications.

Endocr Metab Immune Disord Drug Targets. 2018;18(1):51-62. doi:
10.2174/1871530317666171116103618.

130. de Lorgeril M, Salen P. Mediterranean diet and n-3 fatty acids in the prevention
and treatment of cardiovascular disease. J Cardiovasc Med (Hagerstown). 2007;8(suppl
1):S38-S41.

131. Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of
adherence to the Mediterranean diet on health: an updated systematic review and meta-
analysis. Am J Clin Nutr. 2010;92(5):1189-1196.

132. Estruch R, Ros E, Salas-Salvado J, PREDIMED Study Investigators. Primary
prevention of cardiovascular disease with a Mediterranean diet. N Engl J Med 2013;
368:1279-1290.

133. Hoevenaar-Blom MP, Nooyens AC, Kromhout D, et al. Mediterranean style diet
and 12-year incidence of cardiovascular diseases: the EPIC-NL cohort study. PLoS One
2012; 7:e45458.

134. Danesh J, Saracci R, Berglund G, et al. EPIC-Heart: the cardiovascular
component of a prospective study of nutritional, lifestyle and biological factors in
520,000 middle-aged participants from 10 European countries. Eur J Epidemiol 2007,
22:129-141.


http://oldwayspt.org/resources/heritage-pyramids/mediterranean-pyramid/overview

135. Buckland G, Gonza’'lez CA, Agudo A, et al. Adherence to the Mediterranean diet
and risk of coronary heart disease in the Spanish EPIC Cohort Study. Am J Epidemiol
2009; 170:1518-15209.

136. de Lorgeril M, Salen P, Martin JL, et al. Mediterranean diet, traditional risk
factors, and the rate of cardiovascular complications after myocardial infarction: final
report of the Lyon Diet Heart Study. Circulation 1999; 99:779-785.

137. Barzi F, Woodward M, Marfisi RM, Tavazzi L, Valagussa F, Marchioli R, GISSI-
Prevenzione Investigators. Mediterranean diet and all-causes mortality after myocardial
infarction: results from the GISSI-Prevenzione trial. Eur J Clin Nutr 2003; 57:604-611.

138. lestra J, Knoops K, Kromhout D, de Groot L, Grobbee D, van Staveren W.
Lifestyle, Mediterranean diet and survival in European postmyocardial infarction
patients. Eur J Cardiovasc Prev Rehabil 2006; 13:894—900.

139. Fung TT, Rexrode KM, Mantzoros CS, Manson JE, Willett WC, Hu FB.
Mediterranean diet and incidence of and mortality from coronary heart disease and stroke
in women. Circulation. 2009 Mar 3;119(8):1093-100. doi:
10.1161/CIRCULATIONAHA.108.816736.

140. Schwingshackl L, Hoffmann G. Mediterranean dietary pattern, inflammation and
endothelial function: a systematic review and meta-analysis of intervention trials.Nutr
Metab Cardiovasc Dis. 2014; 24:929-939. doi: 10.1016/j.numecd.2014.03.003.

141. Nordmann A, Suter-Zimmermann K, Bucher HC, Shai I, Tuttle KR, Estruch R,
Briel M. Meta-analysis comparing mediterranean to low-fat diets for modification of
cardiovascular risk factors. Am J Med. 2011;124(9):841-51.

142. Salas-Salvado J, Bullé M, Estruch R, et al. Prevention of diabetes with
Mediterranean diets: a subgroup analysis of a randomized trial. Ann Intern Med 2014;
160: 1-10.

143. Sofi F, Abbate R, Gensini GF, et al. Accruing evidence on benefits of adherence
to the Mediterranean diet on health: an updated systematic review and meta-analysis. Am
J Clin Nutr 2010; 92: 1189-1196.

144, Estruch R, Ros E, Salas-Salvado6 J, et al. Primary prevention of cardiovascular
disease with a Mediterranean diet. N Engl J Med 2013; 368: 1279-1290.

145. Nadtochiy SM, Redman EK. Mediterranean diet and cardioprotection: the role of
nitrite, polyunsaturated fatty acids, and polyphenols. Nutrition 2011; 27: 733-744.

146. Salas-Salvado J, Bullé M, Estruch R, et al. Prevention of diabetes with
Mediterranean diets: a subgroup analysis of a randomized trial. Ann Intern Med 2014;
160: 1-10

147. Widmer RJ, Flammer AJ, Lerman LO, Lerman A. The Mediterranean diet, its
components, and cardiovascular disease. Am J Med. 2015;128(3):229-238.
doi:10.1016/j.amjmed.2014.10.014.

148. Van Horn L., Carson J.A.S., Appel L.J., et al. Recommended dietary pattern to
achieve adherence to the American heart association/American College of Cardiology
(AHA/ACC) guidelines: a scientific statement from the American heart association.
Circulation. 2016;134(22):e505-€529.



149. Carson J.S., Lichtenstein A.H., Anderson C., Appel L.J. AHA science advisory
dietary cholesterol and cardiovascular risk. A science advisory from the American heart
association. Circulation. 2019;140 doi: 10.1161/CIR.0000000000000743. 00—00.

150. Fung TT, Chiuve SE, McCullough ML, Rexrode KM, Logroscino G, Hu FB.
Adherence to a DASH-style diet and risk of coronary heart disease and stroke in women.
Arch Intern Med. 2008;168:713-720.

151. Salehi-Abargouei A, et al. Effects of Dietary Approaches to Stop Hypertension
(DASH)-style diet on fatal or nonfatal cardiovascular diseases—incidence: a systematic
review and meta-analysis on observational prospective studies. Nutrition.
2013;29(4):611-618.

152. Djousse L, Ho YL, Nguyen XT, et al. DASH score and subsequent risk of
coronary artery disease: the findings from Million Veteran Program. J Am Heart Assoc
2018;7: doi: 10.1161/JAHA.117.008089.

153. Mohammad Talaei, Woon-Puay Koh, Jian-Min Yuan, and Rob M. van Dam. ASH
Dietary Pattern, Mediation by Mineral Intakes, and the Risk of Coronary Artery Disease
and Stroke Mortality. Journal of the American Heart Association. 2019;8:e011054.
https://doi.org/10.1161/JAHA.118.011054.

154, Saneei P, Salehi-Abargouei A, Esmaillzadeh A, Azadbakht L. Influence of
Dietary Approaches to Stop Hypertension (DASH) diet on blood pressure: a systematic
review and meta-analysis on randomized controlled trials. Nutr Metab Cardiovasc Dis.
2014;24:1253-1261.

155. Global Burden of Metabolic Risk Factors for Chronic Diseases Collaboration .
Cardiovascular disease, chronic kidney disease, and diabetes mortality burden of
cardiometabolic risk factors from 1980 to 2010: a comparative risk assessment. Lancet
Diabetes Endocrinol. 2014; 2:634-647.

156. Gibbs J., Gaskina E., Jia C. The effect of plant-based dietary patterns on blood
pressure: a systematic review and meta-analysis of controlled intervention trials. J
Hypertens. 2020;38 000—000.

157. Obarzanek E, Sacks FM, Vollmer WM, Bray GA, Miller ER 1II, Lin PH, Karanja
NM, Most-Windhauser MM, Moore TJ, Swain JF, Bales CW, Proschan MA. Effects on
blood lipids of a blood pressure-lowering diet: the Dietary Approaches to Stop
Hypertension (DASH) Trial. Am J Clin Nutr. 2001;74:80-89.

158. Saneei P, Hashemipour M, Kelishadi R, Esmaillzadeh A. The Dietary Approaches
to Stop Hypertension (DASH) diet affects inflammation in childhood metabolic
syndrome: a randomized cross-over clinical trial. Ann Nutr Metab. 2014;64:20-27.

159. Schwingshackl L, Hoffmann G. Diet quality as assessed by the Healthy Eating
Index, the Alternate Healthy Eating Index, the Dietary Approaches to Stop Hypertension
score, and health outcomes: a systematic review and meta-analysis of cohort studies. J
Acad Nutr Diet. 2015 May;115(5):780-800.€5.

160. Leitzmann C. Vegetarian diets: what are the advantages? Forum Nutr.
2005;(57):147-56. doi: 10.1159/000083787.


https://doi.org/10.1161/JAHA.118.011054

161. T.Y.N. Tong, P.N. Appleby, K.E. Bradbury, et al. Risks of ischaemic heart
disease and stroke in meat eaters, fish eaters, and vegetarians over 18 years of follow-up:
results from the prospective EPIC-Oxford study. BMJ, 366 (2019), p. 14897.

162. Kahleova H, Levin S, Barnard ND. Vegetarian Dietary Patterns and
Cardiovascular Disease. Prog Cardiovasc Dis. 2018 May-Jun;61(1):54-61. doi:
10.1016/j.pcad.2018.05.002

163. T.J. Key, G.E. Fraser, M. Thorogood, et al. Mortality in vegetarians and
nonvegetarians: detailed findings from a collaborative analysis of 5 prospective studies.
Am J Clin Nutr, 70 (1999), pp. 516S-524S28.

164. U.S. Department of Health and Human Services and U.S. Department of
Agriculture . eighth ed. 2015. —2020 dietary guidelines for
Americans.http://health.gov/dietaryguidelines/2015/guidelines/ December 2015.
Accessed July 15, 2020.

165. Dinu M., Abbate R., Gensini G.F. Vegetarian, vegan diets and multiple health
outcomes: a systematic review with meta-analysis of observational studies. Crit Rev Food
Sci Nutr. 2017;57(17):3640-3649. doi: 10.1080/10408398.2016.1138447.

166. Huang J., Liao L.M., Weinstein S.J. Association between plant and animal protein
intake and overall and cause-specific mortality. JAMA Intern Med. Published online July.
2020;13 doi: 10.1001/jamainternmed.2020.2790.

167. Heianza Y., Zhou T., Sun D. Genetic susceptibility, plant-based dietary patterns,
and risk of cardiovascular disease. Am J Clin Nutr. July 2020;112(Issue 1):220-228. doi:
10.1093/ajcn/nqaalo?’.

168. Kim H., Caulfield L.E., Rebholz C.M. Healthy plant-based diets are associated
with lower risk of all-cause mortality in US adults. J Nutr. 2018;148:624-631.
169. Shah B., Newman J.D., Woolf K. Inflammatory effects of a vegan diet versus the

American heart association—recommended diet in coronary artery disease trial. J Am
Heart Assoc. 2018;7 doi: 10.1161/JAHA.118.011367.

170. Crimarco A, Springfield S, Petlura C et al. A randomized crossover trial on the
effect of plant-based compared with animal-based meat on trimethylamine-N-oxide and
cardiovascular disease risk factors in generally healthy adults: Study with Appetizing
Plant food—Meat Eating Alternative Trial (SWAP-MEAT), Am J Clin Nutr, ngaa203,
10.1093/ajcn/nqaa203.

171. Wang F, Zheng J, Yang B, Jiang J, Fu Y, Li D. Effects of VVegetarian Diets on
Blood Lipids: A Systematic Review and Meta-Analysis of Randomized Controlled
Trials. Journal of the American Heart Association. 2015;4(10).

172. Yokoyama Y, Nishimura K, Barnard ND, Takegami M, Watanabe M, Sekikawa
A, et al. Vegetarian diets and blood pressure: A meta-analysis. JAMA Intern Med.
2014;174(4):577-87.

173. Huang RY, Huang CC, Hu FB, Chavarro JE. Vegetarian Diets and Weight
Reduction: a Meta-Analysis of Randomized Controlled Trials. J Gen Intern Med.
2016;31(1):109-16.



174. Yokoyama Y, Barnard ND, Levin SM, Watanabe M. Vegetarian diets and
glycemic control in diabetes: a systematic review and meta-analysis. Cardiovascular
Diagnosis and Therapy. 2014;4(5):373-82.

175. Melina V, Craig W, Levin S. Position of the Academy of Nutrition and Dietetics:
Vegetarian Diets. Journal of the Academy of Nutrition and Dietetics. 116(12):1970-80.



