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INTRODUCTION
A healthy diet is the cornerstone of cardiovascular 
disease (CVD) prevention.1 Dietary habits influ-
ence cardiovascular risk, through an effect on, for 
example, blood pressure (BP), blood lipids, obesity, 
inflammation and endothelial function.2 Over the 
past decades, knowledge about the components 
of a healthy diet has grown. Since there are few 
randomised controlled trials, most evidence on 
diet–disease relationships comes from prospective 
cohort studies, with inherent methodological prob-
lems, such as measurement error in dietary intake 
and correlations between dietary components. Still, 
the basic principles of a healthy diet can certainly be 
outlined. Since average dietary intake in most coun-
tries is far from optimal, the potential health gain 
is large, not only for CVDs but for other chronic 
diseases as well.

Diet also has a large impact on the environ-
ment.3 Food production systems are associated with 
approximately 25% of the worldwide greenhouse 
gas (GHG) emissions, 80% of the loss of biodiver-
sity, 70% of water withdrawals for irrigation and 
40% of land use. Therefore, dealing with envi-
ronmental challenges is also a major food system 
challenge, especially when the foreseen growth of 
the world population and increasing demands for 
meat are considered. The EAT-Lancet commission 
recently introduced ‘The Great Food Transforma-
tion’: an urgent call for a transformation of the 
whole food system, from production to consump-
tion,to decrease the total environmental impact of 
our current and future food system.4

In this paper, we will discuss diet in relation to 
both cardiovascular and planetary health.

Diet and cardiovascular health
The focus of dietary research has evolved in the past 
century and shifted from single nutrients to foods 
and subsequently to dietary patterns.2 Less than a 
hundred years ago, in the 1930s, vitamin C was 
discovered and related to the prevention of scurvy: a 
classic example of a ‘one nutrient–one disease’ situa-
tion. This started an era of studying single nutrients 
in relation to disease. However, we are now in the 
era of chronic diseases where multiple risk factors 
and metabolic pathways are involved. Therefore, it 
is easy to understand that there is no single ‘magic 
bullet’ that influences all these risk factors and path-
ways, and therefore, the totality of our diet plays 
a role. Furthermore, people eat combinations of 
foods, not single nutrients. Therefore, the focus has 
shifted to foods and dietary patterns in relation to 
health. We will discuss the nutrients as well as foods 
and dietary patterns that are most relevant and have 
been studied most for CVD prevention. Although 
focus should be on foods and dietary patterns, some 
background on nutrients that for long have been 

(and still are) a major focus in CVD prevention is 
useful. Estimates of the impact on CVD, coronary 
heart disease (CHD) or stroke risk are presented in 
table 1.

Nutrients
Macronutrients
Of the macronutrients (fat, carbohydrate and protein), 
dietary fatty acids have been the focus of interest since 
the late 1950s, due to their effect on blood lipids. The 
types of fatty acids consumed are important and not 
so much the total amount of fat in the diet. Types of 
fatty acids are the saturated fatty acids (SFAs; solid at 
room temperature) and unsaturated fatty acids (liquid 
at room temperature). Unsaturated fatty acids can be 
divided into monounsaturated fatty acids (MUFAs), 
polyunsaturated fatty acids (PUFAs) and trans fatty 
acids (TFAs). TFAs are formed mainly during indus-
trial hydrogenation. In short-term dietary intervention 
studies, it has been clearly shown that SFAs increase 
serum total cholesterol levels, and TFAs increase serum 
total cholesterol and in addition lower high density 
lipoprotein cholesterol. However, in the majority of 
longitudinal cohort studies, no association of saturated 
fat intake with CVD has been observed. The Prospec-
tive Urban Rural Epidemiology (PURE) Study even 
reported a decreased mortality risk at higher intakes 
of SFAs.5 However, the generalisability of these results 
to the developed world has been questioned since 
the majority of the PURE study population was from 
low-income and middle-income countries. Many 
methodological issues related to observational studies 
play a role here, and it has become clear that when 
lowering SFA intake, the replacing nutrient is crucially 
important. Replacing SFA with PUFAs gives the largest 
CHD risk reduction followed by replacement with 
MUFAs. Replacing SFA with complex carbohydrates 
lowers CHD risk, while replacement with refined 
carbohydrates does not lower risk, and replacement 
with TFA increases risk.6 In conclusion, taking together 
the totality of evidence, avoiding TFA and replacing 
SFA preferably by PUFAs is recommended to lower 
CVD risk. The impact of dietary cholesterol on serum 
cholesterol levels is weak compared with that of the 
fatty acid composition of the diet.

Learning objectives

	⇒ This article provides information on the 
importance of diet for cardiovascular disease 
prevention. It gives insight to elements of 
the diet that are harmful or protective and 
stresses the importance of the totality of the 
diet. In addition, dietary choices are discussed 
in relation to the aspect of environmental 
sustainability of food production.

http://www.bcs.com/pages/default.asp
http://heart.bmj.com/
http://orcid.org/0000-0003-2134-4227
http://crossmark.crossref.org/dialog/?doi=10.1136/heartjnl-2019-316373&domain=pdf&date_stamp=2022-07-12
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The intake of carbohydrates and proteins in rela-
tion to CVD has been mostly addressed in studies 

on low-carb/high-protein diets. These diets are 
characterised—as the name already conveys—by a 
(very) low intake of carbohydrates and a high intake 
of proteins. A very low carb diet (ketogenic diet) 
has been shown to contribute to glycaemic and lipid 
control and contributes significantly to weight loss 
in patients with type 2 diabetes.7 However, when 
considering long-term effects, there is currently 
insufficient evidence to recommend such diets to 
improve cardiovascular health. They may even be 
associated with increased all-cause mortality when 
used for extended periods.8 With respect to carbohy-
drates, we distinguish simple carbohydrates (mono-
saccharides and disaccharides, sugars) and complex 
carbohydrates (polysaccharides, starch). Refined 
carbohydrates are often depleted of their vitamin, 
mineral and fibre content. Unrefined complex 
carbohydrates take longer to break down and there-
fore impact blood glucose level more slowly, which 
is important for cardiovascular health.

Vitamins and minerals
Sodium and potassium are the most important 
minerals for CVD prevention due to their effect on 
BP.9 Although the relation between sodium (table 
salt) intake and BP has recently been questioned,10 
the totality of evidence still warrants sodium reduc-
tion as an important way to prevent CVD.11 In most 
Western countries, sodium intake is high (around 
3.6–4 g/day corresponding to 9–10 g of salt), 
whereas the recommended maximum intake is 2 g/
day (5 g/day salt) and optimal intake levels might be 
as low as around 1.2 g/day (3 g/day salt). Potassium 
has favourable effects on BP, and a higher intake of 
potassium has been shown to reduce the risk of inci-
dent stroke.12 Main sources of potassium are fruits, 
vegetables, whole grains and meat.

Evidence for a protective effect of vitamins 
(vitamin A, B6, B12, C, D, E and folic acid) is not 
yet conclusive.

Foods and food groups
Plant-based foods
Prospective cohort studies have shown a protec-
tive effect of consumption of fruits and vegetables 
on CVD, with risk decreasing up to an intake of 
800 g per day.13 A meta-analysis of cohort studies 
showed that consumption of pulses is associated 
with a reduced CHD risk, but there was no associ-
ation with stroke or type 2 diabetes.14 Pulses have 
a low glycaemic index, are low in fat and high in 
fibre, protein, B vitamins and minerals such as 
iron, calcium and potassium. These aspects likely 
contribute to their observed health effect. Also the 
consumption of nuts has been shown to reduce CVD 
risk.15 It must be noted, however, that the energy 
density of nuts is high, increasing the risk of over-
weight when consumed in high quantities. Incor-
porating nuts as part of the diet, for example, to 
replace meat, can help to maintain energy balance. 
Consumption of whole grain foods has been shown 
to reduce the risk of CHD.16 Whole grains are rich 
in nutrients, phytochemicals such as antioxidants, 

Table 1  Summary of associations of nutrients, foods and dietary patterns with 
cardiovascular disease risk

Nutrients

Fatty acids6

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

Minerals11 12

Sodium: 1 g/day reduction
Potassium: high versus low intake (<120 mmol/L)

 

CVD
Stroke

 

20% lower
24% lower

Fibre17

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 vegetables13

200 g/day higher intake
200 g/day higher intake
200 g/day higher intake

 

CVD
CHD
Stroke

 

8% lower
8% lower
16% lower

Pulses14

Per 4 weekly servings of 100 g
 

CHD

 

14% lower

Nuts15

Per 28 g/day
Per 28 g/day
Per 28 g/day

 

CVD
CHD
Stroke

 

21% lower
29% lower
7% lower

Whole grain foods16

90 g/day versus no intake
 

CHD

 

25% lower

Red meat18

Unprocessed: 2 versus 0 servings/week
Processed: 2 versus 0 servings/week

 

CVD
CVD

 

3% higher
7% higher

Fish19

Per 20 g/day
Per 20 g/day

 

CHD incidence
CHD mortality

 

4%
4%

Sugar-sweetened beverages23

Two servings/day versus one serving/month
 

CVD mortality

31% higher

Alcoholic beverages25

Per 12.5 units/week
Per 12.5 units/week

 

Myocardial infarction
Stroke

 

6% lower
14% higher

Dietary patterns

Mediterranean diet29 30

High versus low adherence
Diet versus control (RCT) in high-risk individuals

 

CVD
CVD

 

10% lower
31% lower

DASH diet22

High versus low adherence
High versus low adherence
High versus low adherence

 

CVD
CHD
Stroke

 

20% lower
20% lower
20% lower

CHD, coronary heart disease; CVD, cardiovascular disease; DASH, dietary approaches to stop 
hypertension; En%, percentage of total energy intake; MUFA, monounsaturated fatty acid; PUFA, 
polyunsaturated fatty acid; RCT, randomised controlled trial; SFA, saturated fatty acid; TFA, trans fatty 
acid.
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vitamins and minerals and dietary fibre. Prospective 
cohort studies show that higher intake of fibre is 
associated with lower risk of CHD, stroke and type 
2 diabetes.17 Mechanisms may include low density 
lipoprotein cholesterol lowering, immune protec-
tion and improvement in glucose metabolism and 
may differ per type of grain.

For most environmental aspects (eg, GHG emis-
sion and land use), plant-based foods have a low 
impact. However, fresh water use may be high for 
nuts and some types of fruits, such as oranges espe-
cially when grown in water scarce regions.4

Animal-based foods
Higher intake of red meat, and especially processed 
meat, has been associated with a higher risk of 
CVD.18 Red and processed meats are a source of 
saturated fatty acids, whereas processed meat 
may also be high in sodium. Several potential 

mechanisms by which the consumption of red and 
processed meat may increase the risk of disease have 
been postulated, but conclusive evidence is lacking. 
Of all foods, red meat has per kilogram the highest 
negative impact on the environment for GHG emis-
sions and land use, followed by other animal-based 
foods like cheese and fish. Results from prospec-
tive cohort studies show that compared with no 
fish intake, fish intake is associated with a lower 
CHD incidence and lower CHD mortality19 but not 
with incident CVD.18 The largest risk reduction is 
obtained when people increase their intake from no 
fish or very little fish to eating fish once a week. 
The protective effect of fish on CHD is attributed 
to its n-3 fatty acid content; therefore, oily fish is 
recommended once a week. Fish oil supplements 
do not lower overall cardiovascular risk, although 
there may be a slight beneficial effect on the risk of 
a CHD event and CHD mortality.20 From an envi-
ronmental perspective, overfishing of wild fish is 
a major issue for biodiversity loss with about 60% 
of the world fish stocks fully fished and more than 
30% overfished.4

For (low-fat) dairy, there is no conclusive evidence 
that it is associated with increased CVD risk.8 21 22 
In current dietary patterns, dairy (including cheese) 
is a significant contributor to its environmental 
impact.

Other
Sugar-sweetened beverages (SSBs) contribute to caloric 
intake but contain little or no nutrients. Regular 
consumption of SSBs has been associated with over-
weight, metabolic syndrome, type 2 diabetes and a 
higher risk of CVD mortality.23 24 Based on studies 
on SSBs, WHO recommends a maximum intake of 
10% of energy from sugar (monosaccharides and 
disaccharides) that includes added sugars as well as 
sugars naturally present in beverages, fruits and fruit 
juices. With respect to alcoholic beverages, a large 
meta-analysis concluded that the association between 
consumption of alcoholic beverages and total CVD 
is actually comprised of several distinct and opposite 
dose–response curves rather than a single J-shaped 
curve.25 For stroke, risk increased linearly, while for 
myocardial infarction, risk decreased with increasing 
alcohol consumption. For the composite endpoint of all 
CVD, the lowest risk was observed at an alcohol intake 
level of 100 g pure alcohol per week corresponding 
to for example or approximately seven glasses of wine 
per week. Alcoholic drinks, although plant based, 
like SSB, have a rather small environmental impact, 
for example, low GHG emission and land use, but as 
there are no clear health benefits, these environmental 
impacts could be avoided.

Dietary patterns
As mentioned earlier, there are no ‘magic bullets’ 
or ‘forbidden fruits’. It is the totality of the diet that 
matters, because foods can have synergistic effects, and 
a varied diet influences multiple metabolic pathways. 
Not only the quality of the diet is important, but given 
the fact that obesity is a growing problem, also quantity 

Table 2  Comparing the mean Dutch dietary consumption (2012–2016) to the 
recommended intake by the Dutch dietary guidelines and the ‘healthy reference diet’ 
proposed by Willett et al4 35 36

Food group
(g/day)

Healthy reference 
diet4

Dutch healthy diet 
guidelines*35

Dutch National Food 
Consumption Survey36

Whole grain foods 232 ≥90 93

Potatoes 50 (0–100) – 72

Vegetables 300 (200–600) ≥200 143

Fruit 200 (100–300) ≥200 113

Dairy 250 (0–500) 300–450* 333

Meat ≤43† (0–86) <45 (red meat)*
0 (processed meat)

98

Eggs 13 (0–25) – 13

Fish 28 (0–100) 15 16

Legumes 75 (0–100) 10 5

Nuts 50 (0–75) ≥15 9

*When the Dutch dietary guidelines do not quantify a recommendation, the cut-off values were based 
on those defined for the Dutch Healthy Diet index 2015 (DHD15 index), which is based on the Dutch 
dietary guidelines and the Wheel of Five.
†Mainly chicken/poultry and very little red meat.

Box 1  Current dietary recommendations1 7 8 35 37

Based on all evidence available, in general, the following recommendations are 
given by current guidelines for a healthy diet:

	⇒ Saturated fatty acid intake accounts for less than 10% of total energy intake, 
through replacement by polyunsaturated fatty acids.

	⇒ Trans unsaturated fatty acids are consumed as little as possible, preferably 
no intake from processed food and < 1% of total energy intake from natural 
trans fatty acid origins.

	⇒ <5 g of salt per day.
	⇒ 30–45 g of fibre per day, preferably from whole grain products.
	⇒ ≥200 g of fruit per day (2–3 servings).
	⇒ ≥200 g of vegetables per day (2–3 servings).
	⇒ Fish once a week, preferably oily fish.
	⇒ Alcohol consumption limited to 1 glass per day (maximum ethanol intake of 
100 g/week).

	⇒ Sugar-sweetened soft drinks are discouraged; sugar should be less than 10% 
of total energy intake.

	⇒ 15–30 g unsalted nuts per day.
	⇒ Shift towards a plant-based diet, less red and processed meat.
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is important. A healthy diet contributes to obtaining or 
maintaining a healthy body weight. Guiding principles 
for a healthy diet are that it is mainly plant based, fresh 
and as minimally processed as possible, with no or 
moderate alcohol intake. It is important to avoid ultra-
processed foods (industrially manufactured foods) 
because these foods contain less nutrients and more 
energy than fresh foods because they are depleted from 
fibre and micronutrients, while containing more added 
sugar, salt and/or fat.26 Following these principles will 
automatically lead to a diet low in salt, sugar and indus-
trial fat, and high in fibre, which in turn will contribute 
to obtaining or maintaining a healthy weight and 
cardiovascular health. Usually, a plant-based diet also 
implies a low environmental impact because the envi-
ronmental impact of plant-based foods is in general 
lower than that of animal based foods.27 28 We will 
briefly discuss some dietary patterns that have become 
examples of diets that incorporate these guiding 
principles.

The best-known example of a healthy dietary 
pattern is the traditional Mediterranean diet. It 
comprises many of the nutrients and foods that have 
been discussed previously: high intake of fruits, vege-
tables, pulses, wholegrains, fish and unsaturated fatty 
acids (especially olive oil), moderate alcohol consump-
tion and a low consumption of meat (especially red 
and processed), dairy and saturated fatty acids. Greater 
adherence to the Mediterranean diet has been associ-
ated with a reduction in CVD incidence or mortality 
in prospective cohort studies and an RCT in high-risk 
individuals.29 30 However, a recent Cochrane review 
rates the quality of evidence for primary prevention as 
low to moderate and mentions the paucity of evidence 
for secondary prevention. Another example of a 
healthy dietary pattern is the DASH diet. It was specif-
ically designed to lower BP in the Dietary Approaches 
to Stop Hypertension Trial. This diet is rich in fruits, 
vegetables, whole grains and low-fat dairy, and low 

in saturated fat, salt, sugar and red and processed 
meats. It has been associated with a reduction in BP 
and decreases in CVD, CHD and stroke.22 The Nordic 
dietary pattern is characterised by a high intake of fish, 
whole grains including oats, rye and barley and specific 
fruit and vegetables: apples/pears, berries, root vege-
tables and cabbages. Intervention studies have shown 
various short-term beneficial effects of the Nordic 
dietary pattern among individuals with increased CVD 
risk. However, there is no convincing evidence yet 
for an association between the Nordic dietary pattern 
and CVD.22 The Mediterranean, DASH and Nordic 
dietary patterns are all high in plant-based foods and 
low in animal-based foods and have a lower envi-
ronmental impact than most current diets.31 From a 
sustainability point of view, it is furthermore important 
to use seasonal products, preferably locally grown, and 
to avoid waste. The Nordic and Mediterranean diets 
are good examples of diets that are adapted to the 
local situation of the Nordic respectively Mediterra-
nean countries, with respect to the availability of foods 
and eating habits. A global ‘healthy reference diet’ 
for healthier people around the globe and a healthy 
planet with even higher consumption of whole grains, 
pulses and nuts has been suggested by the EAT Lancet 
commission (see table 2).4

Changing our diet
Changing long-standing dietary habits has proven 
very difficult. Current Western diets, such as the 
Dutch diet, are far from current recommendations 
and the recently proposed ‘healthy reference diet’ 
(table 2). For example, total meat consumption is 
twice the recommend quantity, whereas pulses and 
nuts consumption are far below both recommen-
dations. It will take time and a shift of the norm 
to make the required major modifications to the 
current diet and to achieve such a healthy and 
sustainable diet. We have simulated the environ-
mental impact of changing the current Dutch diet 
to a diet recommended by dietary guidelines. When 
adhering to the dietary guideline, it depends on the 
dietary choices made to what extent the environ-
mental impact is reduced. With omitting meat or 
choosing foods with relatively low associated GHG 
emissions, it is possible to reduce GHG emission by 
about a third compared with current Dutch diets.32

Diet is more than eating recommended amounts 
of nutrients and foods, since diet also has a social and 
cultural meaning. It is also important to realise that 
for people with a low socioeconomic position, finan-
cial aspects can be a barrier for adopting a healthier 
and more sustainable diet. Fresh fruits and vegetables 
are often relatively expensive. Furthermore, changing 
dietary habits is not only an individual challenge, but 
a challenge for our society. Our food environment 
stimulates overconsumption, causing the current 
obesity epidemic and contributing to our ecological 
footprint. Policy measures, such as a ban on advertise-
ments and taxation of unhealthy foods or subsidising 
healthy foods, will help people to make more healthy 
and sustainable choices.33 34 Food industry can have 

Key messages

	⇒ Diet is the cornerstone of cardiovascular disease prevention: it influences a 
great number of risk factors and metabolic pathways and is important for 
weight maintenance.

	⇒ Recommendations of current dietary guidelines are summarised in Box 1.
	⇒ Focus should be on healthy foods and dietary patterns, not on single 
nutrients (there is no magic bullet).

	⇒ A guiding principle in making healthy dietary choices is to shift towards 
a plant-based diet and avoid energy dense ultra-processed foods rich in 
salt, sugar and fat. Key components of a healthy diet are: fruits, vegetables, 
pulses, nuts, whole grains, fish, low fat dairy and vegetable oils.

	⇒ A plant-based diet with limited amounts of animal-based foods, using local 
and seasonal products, is good for human and planetary health.

	⇒ Reduction of food waste contributes to reducing environmental impact.
	⇒ Dietary changes are not just the responsibility of the individual. Societal and 
policy measures can greatly contribute to making the healthy choice the 
easy choice, by improving our food environment. Industry can contribute by 
reformulating ultra-processed foods (less sugar, salt, saturated and trans 
fatty acids).

	⇒ Current diets are still far from the optimal diet, so the potential health gain 
is large for both people and planet.
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an important contribution by lowering salt, sugar and 
(trans-)saturated fat content of products (food refor-
mulation). A good example is lowering the salt content 
of many products by the food industry, and the almost 
total elimination of trans fatty acids. In this way, people 
eat healthier diets without having to change their 
dietary habits. For reducing environmental impact, 
changes throughout the food production chain are 
needed.4

In summary, people have to be educated and 
supported in changing their lifestyle, so that the 
healthy and environmentally friendly choice will 
become the easy choice for them. In addition, a 
global transformation of the food system is needed 
to reduce the environmental impact of our diet.
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