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Cardiovascular disease (CVD) is the leading cause of death worldwide; responsible for 30% of 

all deaths globally. Food and nutrition are evidently an integral part of human health and play 

a crucial role in the cardiometabolic health of an individual. Poor diet quality is strongly 

associated with elevated risk of CVD morbidity and mortality. There is also strong evidence 

showing the effectiveness of “healthy” diet and other lifestyle patterns in the primary and 

secondary prevention of cardiometabolic disease spectrum.  

There has been much emphasis on the preventive aspect of CVD and overall cardiometabolic 

health over the last three decades. Western societies and health systems have done quite a lot 

in improving and promoting healthy lifestyle choices. Unfortunately, developing countries, 

despite the worrisome rise in these preventable conditions, have contributed little to address 

this major issue with significant health and economic implications. The emphasis in these 

countries is mostly on the therapeutic, pharmacological, and more expensive tertiary 

management of the conditions that arise from poor cardiometabolic health, lifestyle, and dietary 

patterns. There is a lack of relevant and easy to understand authentic patient information or any 

effort to disseminate it to the public and patient population. Furthermore, there is not much 

effort at the governmental level to implement any meaningful measures concerning prevention 

of these conditions for the public at large.  

In this review about the nutritional needs and recommendations for cardiovascular health for 

Pakistani population, we have tried to encompass the relevant information into two papers. In 

the first, we cover the basic concepts, including mechanisms and other information relating to 

food and nutrition and their association with CVD and other cardiometabolic conditions 

(diabetes, dyslipidaemia, etc.). In the upcoming second issue, we will discuss more specific 

recommendations for the Pakistani population and dietary advice for CV health. 
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FOOD AND NUTRITION: BASIC 

CONCEPTS 

Why is food important? 

Food is a substance that provides the components of 

nutrition. These components or nutrients provide the 

energy to sustain the body, to survive, grow, repair, 

and develop immune systems to fight off diseases and 

other elements of the nature. Healthy diet and food 

choices are protective and beneficial, whereas 

unhealthy and poor nutritious dietary patterns have 

been shown to be associated with several types of 

morbidities including CVD and other cardiometabolic 

disorders.1-3 The WHO describes a healthy diet as 

essential for good health that provides protection 

against many chronic noncommunicable diseases 

(NCD) such as heart disease, diabetes, and cancer. 

Eating a variety of foods and avoiding excessive salt, 

sugars, and saturated and industrially produced trans-

fats are the mainstay of a healthy diet.4  

Association of foods, nutrients, and dietary 

patterns with cardiovascular disease risk 

In the development of chronic diseases, multiple risk 

factors and metabolic cascades interact with and 

contribute to pathological processes and disease-

causing mechanisms. CVD and metabolic disorders 

are a spectrum of conditions that are associated with 

excessive caloric intake, insulin resistance, truncal 

obesity, visceral fat deposition, prediabetes, and 

dyslipidaemia. This milieu together with other 

lifestyle factors such as smoking can initiate 

https://doi.org/10.47144/phj.v55i2.2331
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atherosclerosis, dysglycemia and their sequelae.5  The 

term cardiometabolic disease is used as a collective 

term to bring these conditions as an interrelated 

process and seem to share or relate to risk factors such 

as adverse weight, dyslipidaemia and high blood 

pressure (Figure 1).6  There is no single prevention 

strategy, rather a “whole package” is required for a 

comprehensive management of these mostly 

associated conditions. With regards to food and 

nutrition for healthy CV health, there is no single 

“magic bullet”. It is the totality of what we eat and the 

use of dietary patterns that plays the most important 

role. 

 

Figure 1: Cardiometabolic disease spectrum 

A wide array of research has shown the roles different 

nutrients or components of food play in CV health.7  

Table 1: Summary of associations of nutrients and 

foods with cardiovascular disease risk7  

Nutrients 
Cardiovascular 

Disease 
Association 

Fatty acids 
Replacing five en% SFA 

with PUFA 

Replacing five en% SFA 
with MUFA 

Replacing five en% SFA 

with complex 
carbohydrates 

Replacing SFA with 

refined carbohydrates 
Replacing SFA with TFA 

 

CHD 

CHD 
CHD 

CHD 

CHD 

 

25% lower 

15% lower 
9% lower 

None 

5% higher 

Minerals 
Sodium: 1 g/day reduction 
Potassium: high versus low 

intake (<120 mmol/L) 

 

CVD 

Stroke 

 

20% lower 

24% lower 

Fiber 
7 g/day higher intake 
10 g/day higher intake 

10 g/day higher intake 

 

CHD 
Stroke 

Type 2 diabetes 

 

9% lower 
16% lower 

6% lower 

Food (group)s   

Fruits and vegetables 
200 g/day higher intake 
200 g/day higher intake 

200 g/day higher intake 

 

CVD 
CHD 

Stroke 

 

8% lower 
8% lower 

16% lower 

Pulses 
Per 4 weekly servings of 

100 g 

 

CHD 

 

14% lower 

Nuts 
Per 28 g/day 
Per 28 g/day 

Per 28 g/day 

 

CVD 
CHD 

Stroke 

 

21% lower 
29% lower 

7% lower 

Whole grain foods 
90 g/day versus no intake 

CHD 25% lower 

Red meat 
Unprocessed: 2 versus 0 

servings/week 
Processed: 2 versus 0 

servings/week 

CVD 

CVD 

3% higher 

7% higher 

Fish 
Per 20 g/day 

Per 20 g/day 

 

CHD incidence 

CHD mortality 

 

4% 

4% 

Sugar-sweetened 
beverages 
Two servings/day versus 

one serving/month 

CVD mortality 31% higher 

Alcoholic beverages 
Per 12.5 units/week 
Per 12.5 units/week 

 
Myocardial 

infarction 

Stroke 

 

6% lower 
14% higher 

Modified and adopted from Verschuren WMM, et al.7  

CVD, cardiovascular disease; CHD, coronary heart 

disease; En%, percentage of total energy intake; 

DASH, dietary approaches to stop hypertension; 

PUFA, polyunsaturated fatty acid; MUFA, 

monounsaturated fatty acid; RCT, randomised 

controlled trial; TFA, trans fatty acid; SFA, saturated 

fatty acid. 

Understanding the concept of balanced caloric 

intake, body needs, and the importance of healthy 

weight 

Maintaining the balance of caloric intake over a longer 

period is important to sustain a healthy weight and the 

closely associated with the overall health of an 

individual. Excessive consumption of calories in any 

form will lead to excess weight gain and in some cases 

obesity. High body mass index and body habitus 

caused by excessive caloric intake is the foremost 

important lifestyle factor shown to be linked with 

overall poor health outcomes. There is, therefore, a 

strong association with premature mortality as well as 

a higher prevalence of NCDs such as CVD, 

hypertension, diabetes and cancer with 

overconsumption of calories and its sequelae.8-10 For 

individuals to maintain an “optimal weight”, energy 

expenditure should equal the amount of caloric intake. 

This usually warrants limiting caloric consumption 

whilst also engaging in the recommended level of 

physical activity. Total energy expenditure for 

recommended caloric intake is a daily basis is based 

on age, weight, gender, and activity level (Table 2). 
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Table 2: Estimated caloric needs per day, by age, 

sex, and physical activity levels as per 2015-2020 

Dietary Guidelines109  

Age (years) Sedentary* 
Moderately 

active¶ 
Active Δ 

Males 

2 1000 1000 1000 

3 1000 1400 1400 

4 1200 1400 1600 

5 1200 1400 1600 

6 1400 1600 1800 

7 1400 1600 1800 

8 1400 1600 2000 

9 1600 1800 2000 

10 1600 1800 2200 

11 1800 2000 2200 

12 1800 2200 2400 

13 2000 2200 2600 

14 2000 2400 2800 

15 2200 2600 3000 

16 2400 2800 3200 

17 2400 2800 3200 

18 2400 2800 3200 

19 to 20 2600 2800 3000 

21 to 25 2400 2800 3000 

26 to 30 2400 2600 3000 

31 to 35 2400 2600 3000 

36 to 40 2400 2600 2800 

41 to 45 2200 2600 2800 

46 to 50 2200 2400 2800 

51 to 55 2200 2400 2800 

56 to 60 2200 2400 2600 

61 to 65 2000 2400 2600 

66 to 70 2000 2200 2600 

71 to 75 2000 2200 2600 

76 &up 2000 2200 2400 

Females◊ 

2 1000 1000 1000 

3 1000 1200 1400 

4 1200 1400 1400 

5 1200 1400 1600 

6 1200 1400 1600 

7 1200 1600 1800 

8 1400 1600 1800 

9 1400 1600 1800 

10 1400 1800 2000 

11 1600 1800 2000 

12 1600 2000 2200 

13 1600 2000 2200 

14 1800 2000 2400 

15 1800 2000 2400 

16 1800 2000 2400 

17 1800 2000 2400 

18 1800 2000 2400 

19 to 20 2000 2200 2400 

21 to 25 2000 2200 2400 

26 to 30 1800 2000 2400 

31 to 35 1800 2000 2200 

36 to 40 1800 2000 2200 

41 to 45 1800 2000 2200 

46 to 50 1800 2000 2200 

51 to 55 1600 1800 2200 

56 to 60 1600 1800 2200 

61 to 65 1600 1800 2000 

66 to 70 1600 1800 2000 

71 to 75 1600 1800 2000 

76 and up 1600 1800 2000 

* Sedentary means a lifestyle that includes only the 

physical activity of independent living. 

¶ Moderately active means a lifestyle that includes 

physical activity equivalent to walking about 1.5 to 3 

miles per day at 3 to 4 miles per hour, in addition to 

the activities of independent living. 

Δ Active means a lifestyle that includes physical 

activity equivalent to walking more than 3 miles per 

day at 3 to 4 miles per hour, in addition to the 

activities of independent living. 

◊ Estimates for females do not include women who 

are pregnant or breastfeeding. 

The concept of high satiety and low caloric foods 

To consume a satisfying diet with high inter-meal and 

intra-meal satiety, a diet should ideally be based on 

low-energy-dense foods; however, such foods do not 

usually exist. To get a sense of fullness while eating 

(high meal satiation), limit the overconsumption of 

food, and to get high inter-meal satiety; a balanced diet 

low in fat, sufficient fibre and protein portioned with 

an adequate quantity of whole grains, fruits, 

vegetables, and other foods with high water content 

should be consumed.  

What are major components of nutrition? 

Nutrition has two major components. The first 

component is comprised of macronutrients that form a 

major part of our diet and include proteins, lipids, and 

carbohydrates. These account for almost 500 

grams/day in mass of our diet. These macronutrients 

are necessary for performing various physiological 

functions involving metabolic activities, protein 

synthesis, and energy metabolism. The second is 

comprised of micronutrients which are not direct 

energy sources and facilitate various metabolic 

processes. These micronutrients are required in small 

amounts. So, for example the quantity of vitamins 

required by an adult are about 300 milligrams/day and 

minerals about 20 grams/day. Micronutrients carry out 

much subtler biochemical and physiological processes 

at cellular levels. Deficiencies in micronutrients can 

affect growth, survival, and reproduction. The 

last nutrient category is water, which provides the 

medium in which all the body’s metabolic processes 

occur. A nutrient is considered “essential” if it must be 

taken in from outside the body—in most cases, from 

the food sources.11  

MACRONUTRIENTS AND THEIR 

ASSOCIATION WITH CARDIOVASCULAR 

HEALTH  

Fats 

Fat from animal sources include poultry, fish, meat, 

and dairy (including butter, cheese and cream). Eggs 

https://www.britannica.com/science/energy
https://www.merriam-webster.com/dictionary/facilitate
https://www.britannica.com/science/nutrient
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are not considered as part of fats due to their low-fat 

content. Dietary fats are divided into saturated fatty 

acids (SFAs) and unsaturated fatty acids (UFAs). UFA 

are further divided into polyunsaturated fatty acids 

(PUFAs), monounsaturated fatty acids (MUFAs) and 

trans fatty acids (TFA). The fat content in meat can 

vary substantially depending upon the proportion of 

total and saturated fatty acids. Animal feed directly 

affects its fatty acid profile. Lower total fat content is 

observed for grass-fed beef than grain-fed beef. Fatty 

fish (salmon, mackerel, sardines, trout and herring) 

containing omega 3; docosahexaenoic acid and 

eicosapentaenoic acid are considered to be the 

healthier form of animal fats.12  

Plant fat is obtained from seeds, nuts, and vegetables 

(including vegetable oils). The vegetable oils have 

varying fatty acid profile. Walnut, soybean, safflower, 

sunflower oil contain high content of n6 

polyunsaturated fats. While walnut, flaxseed, and 

rapeseed contain high content of n3 polyunsaturated 

fatty acids. Olive oil predominantly contains n9 

monounsaturated fats. Saturated fat (SFA) is 

predominantly found in coconut oil (a plant-based oil) 

(Table 3). Dietary fats have been focus of much 

interest and research and work due to their effect on 

blood lipid levels.13, 14  

Table 3. Sources and main effects of dietary fat; adapted from Nurses’ Health Study13  

Type of fat Chief food sources 
Leading food contributors in diets of 

adults in the United States* 
Effects on cholesterol 

Effects on 

coronary heart 

disease 

Trans fatty acids 
obtained from 

vegetable oils 

Stick and full-fat 

margarine; commercial 

baked goods; deep-fried 
foods 

Fast food; margarines; commercial baked 

goods (cookies, sweet rolls, donuts) 

Increased LDL cholesterol, 

lower HDL cholesterol 

Increased risk 
of coronary 

heart disease 

Saturated fatty 
acids 

Red meat; dairy foods; 

some plant oils 

(coconut, palm) 

Dairy foods, especially cheese, milk, ice 
cream; red meat 

Increased total cholesterol 

May increase 

the risk of 
coronary heart 

diseases 

Polyunsaturated 

fatty acids; n-6 

Safflower, corn, 

sunflower oil 

Margarines; mayonnaise; nuts; salad 

dressing; peanut butter; chicken 

Lowered LDL cholesterol 

and triglycerides, increases 
HDL 

May reduce risk 

of coronary 
heart disease 

Polyunsaturated 

fatty acids; n-3 

Canola, soybean, 

flaxseed, walnut oil, 
wheat germ, vegetables 

of cabbage family 

For longer-chain n-3 
fatty acids: seafood, 

especially fatty fish 

Alpha-linolenic acid (18:3): mayonnaise, 

salad dressing, margarines, beef; longer-

chain n-3: tuna, other dark fish, shrimp 

Lowered LDL 

cholesterol and 

triglycerides, maintains 

HDL cholesterol 

May reduce risk 

of coronary 

heart disease 

Monounsaturated 

fatty acids 

Vegetable sources (olive 
oil, canola oil); also, 

from dairy and meat 

Beef; margarines; chicken; olive oil 

Lowered LDL 

cholesterol and 
triglycerides while 

maintaining HDL 

cholesterol 

Probably has no 

contribution 

LDL: low-density lipoprotein; HDL: high-density lipoprotein. 

* Data from participants in the ongoing Nurses' Health Study (women) and Health Professionals' Follow-up Study 

(men)13 . 

In short-term non-epidemiological dietary 

intervention work, SFAs and TFAs have been shown 

to be associated with raised levels of total cholesterol 

(SFA) and TC and LDL cholesterol levels (TFA). In 

some of the more long-term longitudinal cohort 

studies however, increased intake of saturated fats has 

not been found to be associated with raised CVD 

mortality.11 One major study, the Prospective Urban 

Rural Epidemiology (PURE) study, actually showed 

association of reduced CV mortality and morbidity 

with higher intake of SFA.15 However, there appear to 

be many methodological flaws and deficiencies in 

studies showing favourable results of use of saturated 

fats. It is, however, obvious from several other studies 

where SFAs intake is replaced by healthier alternatives 

for example MUFAs, the CHD risk reduction is 

substantial. Similarly, if complex carbohydrates 

replace SFAs, there is CHD risk reduction. However, 

if instead of complex carbohydrates, refined 

carbohydrates are used, the risk of CHD doesn’t 

decrease. Furthermore, if TFA is used as the main 

dietary fat as a replacement to SFA, it significantly 

increases the CHD risk.  In essence therefore, there is 

good evidence of the practice of avoiding TFA and 

significantly reducing SFA with PUFA to prevent and 

lower the risk of CVD.16-18  

Omega-3 fatty acids are essential fatty acids acquired 

from dietary sources. Cold water oily fish are the best 
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food source of omega-3 fatty acids (also called ω-3 or 

n-3). There are two main types of omega-3 fatty acids 

in fish — eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA). Some plants also 

contain omega-3 fatty acids. The form of omega-3 in 

plants is called alpha-linolenic (ALA). Oily fish 

consumption has been shown to be inversely 

associated with CVD in most of the observational 

studies. A review of 11 cohort studies involving 

116,764 individuals proposed that in high risk but not 

in low-risk patient populations, 40–60 g daily fish 

consumption is associated with noticeably reduced 

CHD mortality.19 A significant decrease in mortality 

rate was observed in a meta-analysis including 7951 

individuals treated with omega-3 compared to 7855 

controls.20  

Statins, when taken with omega-3, have been shown 

to be the most effective combination in a meta-

analysis of 97 studies, having different lipid 

management strategies, with a 23% reduction in 

relative-risk for total mortality.21 However, treatment 

with omega-3 in high-risk patients (such as diabetes or 

CHD) has shown mixed results. Some studies support 

the significant benefit of the treatment while others 

show only a slight additional benefit.22 Three different 

meta-analyses have found little evidence of the 

beneficial effect of omega-3 supplementation for the 

incidence of atrial fibrillation, CVD and 

cerebrovascular disease.23 In another meta-analysis 

containing 20 studies, no significant association was 

observed with omega-3 PUFA supplementation and 

lowered all-cause mortality, sudden death, cardiac 

death, stroke or MI.24  

Fish oil, walnut oil, and flaxseed oil are used as 

commercially made supplements containing omega-3 

fatty acids. These fish-based omega-3 fatty acid 

supplementations are considered safe as per FDA but 

some concerns about their purity have been raised due 

to contamination with mercury, polychlorinated 

biphenyls (PCBs) and pesticides. Clinical trials using 

different esters of omega-3 fatty acids have reported a 

change in bioavailability and metabolism.25 Side 

effects are not reported with commonly used daily 

doses of up to 1 g. However, GI upset, deteriorating 

glycaemic control and high LDL-C levels have 

observed with high doses.19  

Protein 
Protein is a macromolecule and is one of the vital 

macronutrients which can be obtained from both plant 

and animal sources. It is a great source of strength and 

developmental functions. However, meat protein has 

been shown to be associated with an increase in risk of 

CHD. Increased caloric consumption of processed 

meat or red meat has been associated with increased 

risk of various chronic illness and premature 

mortality.26 In meta-analyses of prospective cohort 

studies, an association has been found between 

increased consumption of red meat and increased risk 

of diabetes, stroke, and increased CVD mortality.27  In 

addition to this, increased consumption of processed 

or red meat has been found to be associated with 

increased risks of CHD and all-cause mortality.28  

In the Nurses' Health Study, diets low in red meat, 

containing nuts, low-fat dairy, poultry, or fish, were 

associated with a 13% to 30% lower risk of CHD 

compared with diets high in meat.29  In the study on the 

dietary proteins and proteins sources, lean animal 

protein has been shown to be a safer choice than fattier 

types.30  A weaker association has been shown with 

plant protein or dairy as compared to animal protein. 

Stronger associations are observed in comorbid 

patients or those with predisposing factors such as 

diabetes.31-33 There is also a long-standing view that 

high protein intakes can be a potential cause of renal 

failure which was highlighted in an observational 

study. Deterioration in renal function was observed in 

post-myocardial infarction patients with high protein 

intake.34   

Carbohydrates 

Carbohydrates sources include breads, pastas, cereals, 

vegetables, and fruit. Due to differences in chemical 

structure, fibre content, and degree of processing, 

different forms of carbohydrates have varied 

biological functions and effects on health. There is no 

clear evidence that the percent of dietary energy from 

total carbohydrates has an important effect on health 

outcomes, although the nature and the amount of the 

carbohydrate source may differentially affect 

postprandial glycemia, metabolic response, 

bodyweight, and major health outcomes including 

CHD.35 Of great interest in carbohydrates is the 

presence and amount of fibre.  

In a review of 10 studies that included 56–85 g of fibre 

conducted on patients suffering from CHD, or its 

associated risks were reviewed. An association was 

found between the consumption of whole grains and 

reduction of total cholesterol levels by 7.7 mg/dL and 

LDL-C levels by 6.9 mg/dL.36 In a meta-analysis of 67 

controlled trials, intake of 2–10 g/day soluble fibre 

resulted in the reduction of LDL-C by 2.2 mg/dL with 

no noteworthy changes in triglycerides or HDL-C.37  

The American Heart Association (AHA) guidelines, 

The National Cholesterol Education Program (ATP 

III) guidelines and The American Dietetic Association 

guidelines; all recommend consumption of dietary 
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soluble fibres due to its health benefits. The beneficial 

effects of dietary fibre in the form of supplementation 

have not been explored. Despite this, the health 

benefits of soluble fibre obtained from sources such as 

whole grain, barley, and whole oats have been 

approved by Food and Drug Administration (FDA). 

The ADA recommends intake of 14 g dietary fibre per 

1000 kcal.38  

The association of protein and carbohydrate use with 

the risk of CVD has also been studied to a lesser 

extent. These studies mostly consisted of low carb and 

high protein content. Some are very low carbs and high 

protein (ketogenic diet) and have shown significant 

weight loss and improved glycaemic and lipid levels 

in patients with Type 2 diabetes mellitus (T2DM).39 

There is however not enough data to advocate this 

strategy to improve CV risk especially those with 

T2DM and obesity. In long term studies, such so called 

ketogenic diets may cause an increase in the all-cause 

mortality.40  

MICRONUTRIENTS 

Vitamins and minerals 

The human body has high sodium and potassium 

content and they have a very important role in CVD 

prevention because of their effect on blood pressure 

and rhythm generation besides many other functions. 

There has been some debate about this much known 

and emphasized relation between sodium taken mostly 

as table salt and its link to blood pressure.41  Overall, 

however, there is good evidence about reducing salt 

(sodium) as a measure to prevent CVD. It is therefore 

recommended that the maximum amount of sodium 

should not exceed 2g/day (5g of salt/day) and more 

optimal dose perhaps is around 1.2 g of sodium (3g of 

salt/day). Potassium mostly present in food such as 

fruit, green leafy vegetables, whole grains and meat 

have a BP lowering effect and its higher use is shown 

to reduce the incidence of stroke.42  

Vitamins:  

Vitamins are required in small amounts to help in 

numerous bodily functions. They act as cofactors in 

energy metabolism and hence are essential 

micronutrients. The association between different 

vitamin deficiencies and chronic diseases has been 

established through observational studies. There is 

however a lack of data that support the role of vitamin 

supplementation for the treatment or prevention of 

chronic diseases. The paucity of evidence in this area 

is due to the technical and methodological issues 

associated with such work.43  

High levels of homocysteine are observed to be 

associated with an increased risk of CVD. Elevated 

levels of homocysteine can be reduced with 

supplementation with vitamin B12, folic acid vitamin 

B6. However, data from interventional meta-analyses 

of randomized trials for secondary prevention with 

these elements has not shown prevention of 

cardiovascular disease.44-46  

Folate deficiency is linked with increased risk of 

hypertension. Nurses' Health Study, a large 

prospective study showed lower risk of developing 

hypertension in a sub group taking supplemental 

folate.47  The evidence however is considered 

insufficient for folic acid supplementation to be 

routinely used to reduce the risk of hypertension. 

Vitamin D has been studied extensively for a potential 

causal and prevention role in chronic diseases 

including CVD. However, no relationship between 

poor vitamin D status either in the cardiovascular and 

metabolic diseases, has been found. Vitamins A, C, 

and E have antioxidant roles. No reduction in risk of 

CVD or cancer has been found in randomized trials 

with antioxidant supplements as an intervention.48,49 In 

a large observational study of 43,738 men, no link was 

found between supplemental vitamin C and reduction 

in the risk of stroke.49 Almost all of the well-designed 

randomized control trials using vitamin E 

supplementation for the prevention of CHD showed no 

benefit for the prevention of coronary heart disease.48 

One study showed supplemental vitamin E to be 

associated with increased incidence of heart failure.50 

A meta-analysis of nine randomized trials, showed no 

link with vitamin E supplementation and risk of total 

stroke.49 In essence therefore, vitamin 

supplementation is not recommended for prevention 

or treatment of CVD.  

FOODS AND FOOD GROUPS 

Fruits and vegetables 

Fruits and vegetables are high in nutrients and based 

on extensive epidemiological data are considered to be 

cardioprotective. In a meta-analysis of 9 cohort studies 

(including 129,701 women, 91,379 men, and 5007 

CHD events), CHD risk was shown to be reduced by 

7% for each extra fruit serving a day. The association 

between the risk of CHD and intake of vegetables 

however was more varied. The use of vegetables was 

more linked with CV mortality and less so for fatal and 

nonfatal myocardial infarction (MI).51  

There are no interventional studies which specifically 

assessed the effect of fruits and vegetables on CHD 

risk. Carrying out interventional studies associated 

with nutrition is not easy and fraught with 

https://www.uptodate.com/contents/folic-acid-drug-information?search=vitamins+and+cardiovascular+disease&topicRef=5368&source=see_link
https://www.uptodate.com/contents/vitamin-c-ascorbic-acid-drug-information?search=vitamins+and+cardiovascular+disease&topicRef=5368&source=see_link
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methodological and technical issues. The 

epidemiological studies recommending the 

consumption of fruit and vegetables showed lowered 

risk of CHD.52  Several studies have shown the link 

between the use of fruits and vegetables with reduced 

incidence of hypertension, CHD, stroke, and CVD 

mortality.53  However, no definite recommendations 

about the optimal amount of fruit and vegetables for 

maximum CV benefit are currently available. There 

are recommendations of CHD benefit over 400 g/day54 

while others showing little further benefit of over 

300 g/day.33 This study has also highlighted the 

cardioprotective benefits of the use of raw vegetables. 

Canned fruit on other hand has been shown to be 

strongly associated with increased all-cause and CVD 

mortality.55 Several studies have reported a reduction 

in blood pressure with optimum vegetable and fruit 

consumption.56 However, the association with other 

risk factors of CHD is well understood.  

American Heart Association (AHA) recommendations 

suggest a daily intake of at least 8 fruits and 

vegetables.3 The beneficial effects of its intake can be 

attributed to the antioxidants, flavonoids and dietary 

fibre content.57 Fruits and vegetables are mostly low-

calorie, less energy dense food group and usually 

contain high potassium and low-sodium and have low 

glycaemic index and high satiety value. It should 

therefore be an important and vital constituent of a 

healthy diet.  

Eggs 

Eggs are a rich source protein and certain nutrients 

such as vitamin D, B6 and B12. They typically contain 

150–230 mg of cholesterol per egg.58 The association 

between egg consumption and CVD remains 

controversial for the medical practitioner and patients 

alike, particularly those with predisposing factors and 

heart disease. Due to the lack of evidence supporting 

the restriction towards the consumption of eggs, 

guidelines have made changes to remove any 

reference to limiting egg and cholesterol intake59, 60 

,although it is still emphasised in the most recent 

American guidelines from primary prevention of 

CVD.61  

In a recent analysis of prospective cohort data, Zhong 

et al suggested a positive association between intake 

of eggs and dietary cholesterol and incident CVD and 

all-cause mortality. However, these findings are 

inconsistent from prospective cohort studies.33,62,63 A 

study of half a million Chinese population by Qin et al 

observed a lower risk of CVD with the consumption 

of <1 egg per day. Greater the egg intake, greater the 

risk of CHD and CVD.64  In summary, eggs are high 

in protein content, low in calories and contain 

beneficial micronutrients and can form part of a 

healthy cardioprotective diet. 

Dairy 

Dairy products are considered relevant for CV health 

because of the SFA content in the whole milk, butter, 

yoghurt, cheeses and other full fat dairy products. 

There is however increasing amount of data that has 

endorsed neutral effects of the use of dairy on CVD 

risk. Several studies have also shown the inverse and 

beneficial association between dairy intake and CVS 

health.65-68  

A comprehensive review and assessment of several 

systematic reviews and several meta-analyses showed 

no association between the amount of total dairy 

intake and incidence of CVD. The use of high-fat dairy 

was not found to be linked with increased risk of CHD. 

However, the consumption of low-fat dairy products 

significantly reduced CHD risk. Use of dairy was 

shown to have no or in some studies inverse relation 

with the risk of CHD, CVD and stroke incidence. 

Moreover, their use did not show any considerable 

change in the TC and LDL-C levels. There was also 

no significant or discernible effect on blood pressure.68  

In essence therefore, the caloric content of dairy 

products if taken in excess may cause weight gain and 

therefore deleterious long-term effects. However, this 

food class overall is enriched in amino acids and is 

known to potentiate muscle growth. It is a great source 

of calcium and phosphorus and has no significant 

causal role in CVD and therefore should be constituent 

of a healthy diet. 

Nuts 

Nuts are nutrient-rich foods and contain UFAs, are a 

good source of fibre and contain high-quality 

vegetable protein. They are also a good source of 

minerals, phytosterols, tocopherols and phenolic 

compounds. Walnuts and some other nuts also contian 

of ALA.69 Peanuts, although, ground nuts but are 

included in this group since they share a similar 

nutrient profile with tree nuts.70  

Epidemiological studies have shown a consistent 

inverse correlation between consumption and use of 

nuts and CHD risk.71 The beneficial CV health effects 

of nuts are attributed to their low SFA and higher 

PUFA content. Some studies have observed a dose-

response pattern of association. A meta-analysis of 

four studies showed a significant 35% risk reduction 

for CVD with high intake of nuts.70  Another analysis 

of 25 intervention trials data on the use of different 

nuts (that included walnuts, macadamias, pistachios, 

almonds and pecans) in 583 subjects with or without 

hypercholesterolemia showed that a mean 
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consumption of 67 g / day of nuts is associated with a 

considerable reduction in the LDL-C of 10.2 mg/dL 

and no significant changes in HDL-C levels. The 

effects on cholesterol level were associated with the 

amount and dose of the nuts. The effect on the lipids 

was similar across the board for all varieties of the nuts 

used in the studies. The lipid-lowering effects were 

more pronounced in those with low BMI and  high 

baseline cholesterol levels.71  

In conclusion, the consumption of nuts overall has a 

beneficial effect on CV health. This is proposed to be 

exerted through lowering of lipid levels and their anti-

inflammatory and antioxidant actions and replacement 

of SFA with PUFA, fibre and micronutrients. They are 

useful for CV health and a modest amount may be used 

as part of diet for primary and secondary prevention. 

Soy 

Soy protein is found in soybeans and can be used as a 

replacement and alternative to animal protein since it’s 

a source of all essential amino acids. Soybeans have 

low saturated fat content with no cholesterol. 

Soybeans contains abundant amount of fibre, B 

vitamins, iron and calcium.72  

In 22 randomized trials, a comparison of isolated soy 

protein with isoflavones was done with other proteins 

including milk protein, casein, wheat protein and 

animal proteins. In most of these studies, compared to 

other proteins, soy was shown to reduce non-HDL and 

LDL-C concentrations. Meta-analysis of several 

studies of soy protein isolate use showed mean 

reduction of 1.99 mmHg  of diastolic blood pressure 

in 9 studies and mean reduction of 7.3 mg/dL LDL-C 

in 39 studies.73 Although the benefit in the lipid profile 

and blood pressure by soy protein is of little clinical 

significance, the consumption of soy protein-rich 

foods may indirectly lower risk of CVD if it is used as 

a more healthier lifestyle choice as an alternative 

animal proteins that contain higher proportion of 

saturated fats and cholesterol.3  

Coffee and Caffeine 

Coffee contains a substantial amount and proportion 

of caffeine which is a CNS stimulant. Besides 

caffeine, other main ingredients of coffee include 

chlorogenic acid flavonoids, maltol, melanoidins, 

pyrroles and furans. Caffeine is also constituent of 

cocoa, tea, soft drinks, and energy drinks.74 Figure 2 

summarises caffeine content in different food 

products. Coffee has been shown to exert harmful as 

well as beneficial effects on CVD through its different 

constituents. Coffee is proposed to have effects on 

serum cholesterol, blood pressure, oxidative 

pathways, inflammatory processes and levels of 

homocysteine.75  

The consumption of coffee in the past was assumed to 

be causally associated with CVD based on several 

case-control studies.76 However, the recent data does 

not suggest any significant or harmful effects of coffee 

consumption on CV system.75,77,78  Some of the work 

has shown a possible preventive role of reasonable 

intake of coffee on CHD morbidity and CVD 

mortality.79,80 In a study on the association of coffee 

intake with diabetes, the risk of developing T2DM was 

lower in the participants of the study who consumed 

more than four cups of coffee daily compared to the 

ones having less than two cups on a daily basis.81  

In conclusion, although there are studies suggestive of 

a protective role for moderate quantities of coffee 

consumption on CAD, there is no substantial and 

meaningful data from randomized controlled trials to 

support and advise this practice. There is also little 

evidence of any significant health risks for adults who 

consume moderate amount of coffee (considered as 3–

4 cups of coffee a day or around 300–400 mg of 

caffeine). Some groups that include children, 

adolescents, elderly, patients with a diagnosis of 

hypertension and pregnant women, however, may be 

more susceptible to the adverse effects of caffeine and 

should avoid the use of caffeine containing drinks and 

beverages.82  

Tea 

Tea is obtained from the plant Camellia sinensis, and 

it is consumed extensively worldwide. Green and 

black teas are processed differently during 

manufacturing. Typically, tea contains 30%–42% 

polyphenol flavonoid catechins and 3%–6% caffeine. 

Catechins are considered to be the component 

associated with the majority of the beneficial effects of 

tea.83  

The Ohsaki Study, a large epidemiological study 

enrolling 40,530 participants in northern Japan 

assessed the reduction in mortality with increasing 

green tea consumption84 . It showed decreasing CVD 

mortality with increasing green tea consumption 

(occasional, 1–2 cups/day, 3–4 cups/day, and 5 or 

more cups/day where one cup contained 100 ml green 

tea) at 1.00, 0.84, 0.69, 0.69, respectively. Within the 

CVD spectrum, the strongest data of inverse 

association was seen for stroke mortality. Another 

meta-analysis looked at the link between the use of 

black tea (13 studies) and green tea (5 studies) with 

CAD. It did not show significant association of tea 

consumption with the risk for developing CAD. A 

one-extra cup increase in the use of green tea was 

actually shown to be associated with 10% decreased 

risk of CAD incidence. One other meta-analysis of 9 

studies comprising of 194,965 participants, those who 

consuming  ≥3 cups of tea per day had a 21% lower 
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risk of stroke than those with a much lesser intake of 

less than 1 cup per day.85  

 
Figure 2. Caffeine content in different food products80  

Several studies have been carried to assess the role of 

tea use on CVD risk factors. Beneficial effects of green 

tea for CVD risk have been ascertained through 

randomized controlled trials. In a meta-analysis of 133 

trials assessing the effect of black tea consumption on 

systolic and diastolic blood pressure, there was an 

initial and short-term increase in both systolic and 

diastolic blood pressure. The long-term use of black 

tea however was not associated with any significant 

effect on blood pressure. Another study showed green 

tea consumption causing an average reduction in LDL 

cholesterol levels of 9 mg/dL.73 The beneficial role of 

tea consumption and reduced CVD risk is possibly 

mediated by therians-oxidant, anti-inflammatory and 

anti-proliferative effects, as well as positive effects on 

endothelial function.86 However, no randomized 

controlled clinical trials have been done to formally 

evaluate the effect of tea consumption its on CVD 

morbidity or mortality. 

Chocolate 

Chocolate is made from cocoa and its other major 

components are fat and sugar giving chocolate a 

higher caloric value. Cocoa obtained from cocoa 

liquor made from finely ground cocoa beans. Similar 

to green tea, cocoa is rich in polyphenols.87 The fatty 

acids in cocoa (chocolate) including oleic and stearic 

acid in studies, have shown to have a neutral effect on 

blood lipid level.88 Studies have linked chocolate use 

with positive effects on general human health. The 

consumption of chocolate is shown to have 

antioxidant, anti-inflammatory, and anti-thrombotic 

effects. Moreover, chocolate use has also been shown 

to have effects on cardiometabolic profile and 

function. It lowers insulin resistance, lowers blood 

pressure, activates vasodilating nitric oxide and 

improves endothelial function.89 A meta-analysis of 

seven observational studies is reported to show 

favourable association between use of chocolate and 

the risk of CVD. Increased chocolate consumption 

was associated with reduced  risk of CVD including 

29% risk reduction of stroke.89 However, the 

favourable results for chocolate use may have been 

influenced by the confounding factors including 

socioeconomic status of participants. In conclusion, 

therefore, despite some favourable data, there is lack 

of good and well-designed clinical work exhibiting 

CV benefits associated with chocolate use. Moreover, 

the high caloric composition of chocolate should also 

be taken into consideration before allowing its 

unrestricted use for any health benefits.90, 91  

Garlic 

Most of the dry weight of garlic consists of fructose-

containing carbohydrates. Other main constituents 

include sulfur compounds, proteins, some fibre, and 

free amino acids. In addition, there are high levels of 

saponins, many minerals and few vitamins (A and C) 

and a considerable proportion of phenol. The 

beneficial CV effects of garlic is thought to be due to 

high content of thiosulfinates.92 The active compound 

Allicin is formed when alliin, one of the sulphur-

containing amino acid, is activated by enzyme 

alliinase when garlic in raw form is crushed, chopped, 

or chewed. The enzyme alliinase is however broken 

down by heat. Hence cooked garlic compared to raw 

one is pharmacologically less potent and considered of 

lesser benefit.93  
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Because of the medicinal value of garlic, different 

garlic preparations have been extensively studied for 

their effectiveness in preventing or managing of CVD. 

It is however not easy to compare these preparations 

for their effectiveness since their composition and 

content vary and differ significantly.94 There are also 

no long-term observation epidemiological studies 

looking at the association between garlic use of CVD. 

Intervention trials have mostly been carried out on the 

CVD risk factors. A meta-analysis of 29 trials, garlic 

use was shown to significantly reduce total cholesterol 

level but had no significant effect on the values of 

LDL-C or HDL-C.95 However, a metanalysis of 13 

trials where garlic use was compared with placebo, no 

significant difference was found on all outcome 

measure.96 A review of the studies carried out to 

investigate the effect of garlic on thrombosis has 

shown modest but statistically significant reduction in 

platelet aggregation with garlic when it was compared 

with placebo.97 Garlic has also been studied for its 

effect on hypertension with no conclusive results or 

favourable outcomes have been found.96  

Non-alcoholic beverages (sweetened, unsweetened, 

juices, carbonated and energy drinks) 

The use of sweetened, low sugar or non-sweetened 

non-alcoholic drinks is on the rise. The sweetened 

beverages in particular can add a significant amount of 

refined sugar and extra calories in the diet.98 Use of 

sugar added drinks is shown to be associated with 

weight gain and obesity.99 In addition, the excessive 

use of sugar-added drinks is shown to increase the risk 

of ischaemic heart disease, may raise blood pressure, 

and other cardiometabolic disorders (prediabetes, 

T2DM).54,100-103  

Low-calorie sweetened beverages are usually 

sweetened with low-calorie or no-calorie sweeteners 

(e.g., saccharin, aspartame, stevia, sucralose). 

Consumption of low-calorie sweetened beverages 

should be limited in all age groups especially children 

and adolescents.104 They have not been shown to have 

any benefits over plain water. Evaluation of adverse 

effects of low-calorie beverages is an active area of 

research; potential adverse effects include decreased 

intake of healthier alternatives (e.g., cow milk), 

development of a taste preference for sweetened 

beverages, and altered sensations of fullness and 

hunger.105-108  

CONCLUSION 
In the first part of our review, we focused on the 

concepts and definitions associated with nutrition. 

Moreover, we reviewed the data about several 

nutrients shown to have association with 

cardiovascular health. Healthy nutritious diet, 

appropriate caloric intake and associated weight are 

shown to be associated with improved cardiovascular 

health and lower morbidity and mortality. Complex 

carbohydrates, polyunsaturated fatty acids and low-fat 

content meat and use of fish are also better alternative 

to refined carbohydrates, saturated, industrially 

hydrogenated fats. Similarly nuts, fruit and vegetables, 

low sodium and higher potassium use is linked with 

better outcomes. In the second part of the review on 

the nutrition for cardiovascular health for Pakistani 

population, we will assess the data available about 

nutrition in context of the Pakistani population and 

specific recommendations for a healthy heart diet. 
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