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Summary  
See pages 43-45 for interim summary but interim conclusions recommend the following diet-responsive non-

communicable diseases be taken forward in this project are: 

Ischaemic heart disease 
Stroke (ischaemic and haemorrhagic) 
Colo-rectal cancer 
Type 2 diabetes mellitus 

Alzheimer’s disease and other dementias 

1. Introduction 
Non-communicable diseases (NCD) are those diseases that are not transmissible directly between individuals. 

They include most cardiovascular diseases, most cancers, diabetes,  Alzheimer's disease and their impact can 

be both chronic or acute. NCDs are the greatest cause of death globally and according to the World Health 

Organisation (WHO) they caused 68% of deaths in 2012, a notable rise from 60% in 2000. NCDs are also 

responsible for a major part of health care costs and the European Commission (EC) has estimated that 

cardiovascular diseases (CVD) cost EU health care systems €217 billion in 2015 with €37 billion and €39 

billion related to ischaemic heart disease (IHD) and stroke respectively. Moreover, NCDs also lead to indirect 

costs such as productivity losses and costs of home care which the EC estimated to be €195 billion with the 

majority (€80 million) related to IHD. Many NCDs are the result of lifestyle issues notably limited exercise and 

poor diets.  

The purpose of the Phase 1, step 1 part of the current project is to assess the contribution of NCDs to European 

ill health and mortality and crucially to identify NCDs that are responsive to dietary change.  

2. Methods  
Whilst there are a range of approaches for assessing disease impacts the current work will concentrate on 

Europe and follow a hierarchical approach: 

1. Assess the relative contribution of all diseases to all-cause mortality. This will begin at a European 

population level and for key diet-responsive NCDs progress through the assessment at country level 

according to sex. 

2. For the key diet-responsive NCDs, assess relative trends in age-standardised prevalence over the period 

1990-2019 for European countries. 

3. For important metabolic and dietary risk factors, assess relative trends in summary exposure value (a 

measure of a population’s exposure to a risk factor) over the period 1990-2019 according to European 

countries. 

4. Assess the impact of key NCDs on disability-adjusted life years (DALYs) over the period 1990-2019 and 

health care costs. 

5. Undertake a reflection on diet-responsive NCDs to assess their relative impact and related importance. 

6. Summarise the evidence and give recommendations. 

The primary source of disease data used was the Global Burden of Disease (GBD) database (1). This is managed 

by the Institute for Health Metrics and Evaluation at the University of Washington and is highly regarded with 

comprehensive data at regional and global levels. Some outputs from this source were compared with those 

from others, notably Eurostat. 

https://en.m.wikipedia.org/wiki/Disease
https://en.m.wikipedia.org/wiki/Transmission_(medicine)
https://en.m.wikipedia.org/wiki/Alzheimer%27s_disease
https://en.m.wikipedia.org/wiki/Chronic_condition
https://en.m.wikipedia.org/wiki/Acute_(medicine)
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3. Results 
For ease of interpretation the results are presented primarily as figures although most of the data behind the figures are available in Supplementary Material. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Relative disease contribution to all-cause mortality Western Europe, all ages, both sexes 

Cardiovascular 
conditions 

Full name 

IHD Ischaemic heart 
disease 

HTN HD Hypertensive heart 
disease 

CMP Cardiomyopathy and 
myocarditis 

A Fib Atrial fibrillation and 
flutter 

Aort An Aortic aneurysm 

RHD Rheumatic heart 
disease 

Valvular Valvular heart 
disease 

PAD Peripheral artery 
disease 

Endo car Endocarditis 

  

Cancer Full name 

Colorect C Colorectal cancer 

 



4 
 

3.1 Causes of mortality 
Figure 1 gives an overview of the relative contribution of diseases to all-cause mortality in Western Europe. 

The aggregated percentage contribution of disease groups to all-cause mortality based on the data relating to 

Figure 1 are given in Table 1 together with comparison of similar information in the Eurostat data (2).  

Table 1. Aggregated percentage contribution of disease groups to all-cause mortality 

 

Eurostat data for 2017 2017 
 

GBD data for EU 2019 2019    
  

Causes of death (%) %  Causes of death (%) % 

Circulatory diseases 36.7  Cardiovascular diseases 34.1 
Cancer 25.0  Neoplasms 30.8 
Respiratory diseases 7.9  Neurological disorders 6.7 
External causes of death 4.7  Digestive diseases 5.1 
Diseases of the digestive system 4.2  Chronic respiratory diseases 4.7 
Diseases of the nervous system 4.2  Diabetes and kidney diseases 4.1 
Mental and behavioural disorders 3.9  Respiratory infections and tuberculosis 3.2 
Endocrine, nutritional and metabolic diseases 3.2  Other non-communicable diseases 1.96 
All remaining causes of death 

10.2 
 Other cardiovascular and circulatory 

diseases 0.86  
  All remaining causes of death 8.5 

All causes of death (A00-Y89) excluding S00-
T98 100 

 All causes of death (A00-Y89) excluding 
S00-T98 100 

 

The two sets of data have good agreement on the major contributions of CVD and cancers, but the more recent 

and detailed GBD values indicate a greater contribution of neurological disorders and as noted in Figure 1, this 

is predominantly Alzheimer’s disease. GBD data also show the major contribution of hypertension to deaths 

from IHD (51.9%), stroke (46.1%), hypertensive heart disease (100%) and chronic kidney disease (69.1%).  

Figure 2 shows the all-cause mortality data per 100,000 according to cause, country and sex. The 

predominance of CVD is notable and followed by cancers is in line with the above, but the wide variability 

between countries is notable with Iceland and Ireland being the lowest and Bulgaria being the highest by a 

considerable margin. It is also noted that the five highest countries are all from more eastern parts of the EU. 

Deaths per 100,000 from CVD are examined in further detail according to CVD type, country and sex in Figure 

3. This shows a general predominance of IHD and a substantial range of data among countries with the eastern 

EU countries having substantially greater mortality from CVD with Bulgaria having the highest values and an 

approximately equal contribution from IHD and stroke most notably in females. 

Deaths per 100,000 from type 2 diabetes are shown in Figure 4 according to country and sex in Figure 4.  This 

again shows substantial variation between countries with highest being Portuguese females, and the lowest 

Iceland.  It should be noted that there is concern in the UK at least (3), that because CVD are often a result of 

diabetes, CVD are often the recorded death, and so it is possible that the data underestimates the contribution 

of type 2 diabetes substantially. 

It is noted above that neurological diseases and particularly Alzheimer’s disease is now the third most 

common cause of death in Western Europe. Figure 5 examines deaths due to neurological diseases further 

according to disease type, country and sex. The large predominance of Alzheimer’s disease is very noticeable 

as is the higher death rate in females than males. 
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Figure 2. All-cause mortality per 100,000: Western Europe, by cause, country and sex 
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Figure 3. Cardiovascular disease mortality per 100,000: Western Europe, by CVD type, country and sex 
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Figure 4. Mortality related to type 2 diabetes per 100,000: Western Europe, by country and sex 
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Figure 5. Mortality related to neurological diseases per 100,000: Western Europe, by country and sex 
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Figure 6. Mortality caused by colorectal cancer per 100,000: Western Europe by country and sex.  
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Colorectal cancer is the second largest cause of death from cancer (see figure 2), although unlike some cancers, 

it affects both females and males (see figure 6). Colorectal cancer is known to have a relationship with diet 

(Section 4.5). There is considerable variation between countries with Iceland having the lowest death rate 

with Bulgaria, Croatia and Hungary being the highest three. Overall, males seem to have a greater death rate 

than females. 

 

3.2 Trend in disease prevalence 
Prevalence is a measure of the frequency of a disease or health condition in a population at a particular point 

in time (point prevalence) or over a specified period of time (period prevalence) and the disease may, or may 

not, lead to death. Prevalence differs from incidence in that prevalence includes all cases, both new and pre-

existing, in the population at the specified time, whereas incidence is limited to new cases only. Prevalence 

is a good measure of the amount of a chronic disease in a population which can help in the estimation of 

resources needed to reduce the disease, including cost. The data in this section show the trend in prevalence 

from 1990 to 2019 (i.e. period prevalence) of the same potentially diet-responsive NCDs as examined for 

mortality. The data are also age standardised, an important technique for comparing populations which may 

have different age structures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Age standardised prevalence of cardiovascular for both sexes 1990-2019 per 100,000: 

Western Europe by country. 
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Although the range of up to about 200,000 cases is seen between countries with the highest and lowest 

prevalence of cardiovascular diseases (Figure 7), the overall trends are downward in agreement the trends in 

deaths from IHD and stroke (not shown). However, despite the welcome trends, CVD still remains the greatest 

cause of death by a substantial margin. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Age standardised prevalence of type 2 diabetes for both sexes 1990-2019 per 100,000: 

Western Europe by country. 

 

The trends in the prevalence of type 2 diabetes (Figure 8) are concerning, increasing in almost all countries. 

There is clearly very substantial variation between countries with the two having the most rapid rate of 

increase and highest terminal prevalence being Czechia and the United Kingdom. France has the lowest 

prevalence and a slow increase. These trends are not reflected in the trend in mortality from type 2 diabetes 

(not shown), potentially because of the certification of death issue noted earlier (section 3.1). This also shows 

the benefit of examining prevalence in addition to mortality. 
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Figure 9. Age standardised prevalence of Alzheimer’s disease and other dementias for both sexes 

1990-2019 per 100,000: Western Europe by country. 

 

There is clearly substantial variation (maximum 213 cases per 100,000 in 2019) in age-standardised 

prevalence of Alzheimer’s disease and other dementias between countries (Figure 9), and whilst for some (e.g. 

Switzerland, UK, Malta, Iceland, Ireland, Poland, Austria) prevalence rate has not changed substantially 

between 1990 and 2019, some others show a steady increase (e.g. Bulgaria, Croatia, Cyprus, Estonia, Hungary, 

Latvia, Romania, Slovakia) and decrease (e.g. Denmark, Finland, Norway, Spain, Sweden). In addition, some 

countries show substantial changes in age-standardised prevalence during the examination period with 

increases (e.g., Germany from 2005, France from 2000 and again from 2015) and decreases (e.g., Belgium from 

2005, Italy from 2005 with a rise from 2015). 

Figure 10 shows the trends in age-standardised prevalence of colorectal cancer. With few exceptions the 

trends are upward with many by a substantial amount (e.g., Estonia, Spain, Portugal, The Netherlands, 

Bulgaria, Romania). Austria has the most consistent decline from 1996 after a small rise from 1990 to 1995.  
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Figure 10. Age standardised prevalence of colorectal cancer for both sexes 1990-2019 per 100,000: 

Western Europe by country. 

 

3.3 Exposure values  

3.3.1 In vivo summary exposure values 

A summary exposure value (SEV) is a measure of a population’s exposure to a risk factor that considers the 

extent of exposure by risk level and the severity of that risk’s contribution to disease burden. SEV would have 

the value zero when no excess risk for a population exists and the value one when the population is at the 

highest level of risk. In this report SEV values are expressed on a scale from 0% to 100% to emphasise that it 

is risk-weighted prevalence. 

Key in vivo metabolic risk factors for CVD are hypertension and high adiposity and for type 2 diabetes elevated 

fasting blood glucose concentration and high adiposity. Accordingly, the trends in age standardised SEV values 

from 1990 to 2019 are examined for high body mass index (BMI), systolic hypertension and elevated fasting 

blood glucose.      

Figure 11 shows the SEV trend for high BMI. Although the overall exposure is relatively low, almost every 

country shows a substantial rise over the period with the highest values seem for Estonia and Hungary. Figure 

12 gives the SEV trend for high systolic blood pressure which shows substantial variation among countries 
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with perhaps the most marked decline in the UK, Finland, and Hungary. Figure 13 gives the SEV trend for high 

fasting plasma glucose which has increased over the period in almost all countries. The SEV trend for plasma 

glucose broadly matches the increasing prevalence of type 2 diabetes seen in Figure 8 with both showing the 

highest values in the UK and Czechia and the lowest in France. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11. Age standardised summary exposure value (%) of high body mass index for both sexes 

1990-2019, Western Europe by country. 

 

The increasing SEV values for BMI (Figure 11) and plasma glucose (Figure 13) are concerning and represent 

substantial risk factors, especially for type 2 diabetes although it should be noted that the values for BMI (> 

23.0 kg/m2) and fasting plasma glucose (>5.3 mmol/L) used in this analysis to represent high values are 

conservative and would include some values which would often be classed as normal. Similarly, high systolic 

blood pressure (Figure 12) was taken to be >115 mm Hg which again could include some normal values. 

Nevertheless, the upward trend in high systolic blood pressure in a number of countries is concerning 

although a number have substantial reductions and it would be valuable to understand the reasons for these 

contrasting trends.  
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Figure 12. Age standardised summary exposure value (%) of high systolic blood pressure for both 

sexes 1990-2019, Western Europe by country.  
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Figure 13. Age standardised summary exposure value (%) of high fasting plasma glucose 

concentration for both sexes 1990-2019, Western Europe by country 
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3.3.2 Exposure to dietary risk factors 
A number of dietary factors are recognised risk factors for particular NCDs. This section will examine some 

associations for which the evidence is consistent, notably industrial trans fatty acids and ischaemic heart 

disease, high sodium intakes (which increase blood pressure) and stroke, high intakes of processed meat and 

colorectal cancer and low intakes of calcium and dietary fibre and colorectal cancer. For these associations, 

the 1990-2019 trends in disability-adjusted life years (DALYs, see Section 3.4) attributable to the dietary risk 

factors are examined. DALYs are used as a proxy for prevalence for which appropriate data are not available. 

Figure 14 shows the trends in DALYs associated with high intakes of trans fatty acids. It is assumed that these 

data represent exposure primarily to dietary trans fatty acids of industrial origin, probably from 

hydrogenation of unsaturated fats for use in food manufacture. There are also so-called natural trans fatty 

acids in foods of ruminant animal origin (e.g. milk) but the evidence to date suggests these are not a risk to 

health and in any case are consumed in very small amounts. Most western Europe countries have vigorously 

reduced the amounts of industrial trans fatty acids in foods over the last 30 years together with having strict 

limits on trans fatty acid intake in dietary guidelines, typically a maximum of 1-2% of total energy intake. As 

shown in Figure 14, whilst the impact of trans fatty acids on ischaemic heart disease has generally reduced in 

all countries over the 30-year period there remains a number that appear to still have relatively high intakes. 

These are notably the Baltic states with Latvia having the highest values. This picture very much agrees with 

the mortality map attributable to high diet trans fatty acids published by the European Commission in 2019 

(Diet high in trans fatty acids - Mortality map | Knowledge for policy (europa.eu)) although it should be noted 

that the data source was the same as that for Figure 14. Given the consistent evidence of risk from industrial 

trans fatty acids, a key recommendation of this report is that effort is increased to reduce trans fatty acid intake 

in the Baltic and eastern EU member states.  

 

https://knowledge4policy.ec.europa.eu/visualisation/diet-high-trans-fatty-acids-mortality-map_en
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Figure 15 shows the trends on impact of DALYs related to stroke attributed to high sodium intake. 

Hypertension is the major risk factor for stroke and increased sodium intake (mostly as sodium chloride) is 

associated with increased blood pressure. Many western European countries have been running campaigns 

to reduce sodium chloride intake to typically no more than 6g/day (2.4 g sodium/day). Whilst most countries 

have reduced the impact of high sodium diets over the last 30 years several eastern European countries still 

have substantial impacts, particularly noticeable for Bulgaria. Clearly there should be more effort to reduce 

the impact of sodium (chloride) in diets, experience elsewhere suggests greatest intakes arise from 

manufactured foods rather than from table salt.  

Figure 14. Trends in DALYs resulting from ischaemic heart disease 

attributable to diets high in trans fatty acids. Both sexes, age standardised. 
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Figures 16, 17 and 18 show the DALYs for colorectal cancer attributed to diets low in calcium, high in 

processed meat and low in dietary fibre respectively. There is a very large variation in impacts between 

countries but as noted for other conditions, the impact of concerning diets is substantially higher in the eastern 

European and Baltic states. This is perhaps particularly noticeable for diets low in calcium and dietary fibre. 

Low calcium intake is often linked to low milk/dairy intake foods which are themselves associated with 

reduced risk of colorectal cancer in the World Cancer Research Fund reviews of evidence.  Overall, these data 

strongly suggest that considerable effort is needed to reduce the dietary risks seen in these parts of the EU in 

particular. 

 

 

 

 

 

Figure 15. Trends in DALYs resulting from stroke attributable to diets 

high in sodium. Both sexes, age standardised. 
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Figure 16. Trends in DALYs resulting from colorectal cancer 

attributable to low calcium diets. Both sexes, age standardised. 

Figure 17. Trend in DALYs resulting from colorectal cancer attributable to 

diets high in processed meat. Both sexes, age standardised. 
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Figure 18. Trend in DALYs resulting from colorectal cancer attributable 

to diets low in fibre. Both sexes, age standardised. 
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3.4   Disability-adjusted life years (DALYs) 
DALYs are disability-adjusted life years. These are a good measure of overall disease burden expressed as 

the number of years lost to ill-health, disability or early death.  It is often used to compare the overall health 

and life expectancy of different countries. DALYs are given for the same conditions as for prevalence and for 

the trend from 1990 to 2019. The data on DALYs are not age standardised. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The trend in DALYs for CVD (Figure 19) are broadly downward in agreement with the prevalence data (Figure 

7) but with a large variation between countries with Bulgaria being consistently higher than elsewhere. 

Bulgaria also had the highest mortality for CVD (Figure 3). DALYs for type 2 diabetes (Figure 20) have a 

generally upward trend notably by Czechia leading to the highest terminal value with Bulgaria second. There 

is also an upward trend for DALYs related to Alzheimer’s disease (Figure 21) with Italy recording the greatest 

terminal number. Figure 22 shows the trend in DALYs for colorectal cancer with very substantial variation 

between countries. Many countries had an increasing upward trend, notably Bulgaria and a few downward, 

notably Austria. 

 

Overall, the approximate range in DALYs (per 100,000 of population) in 2019 between countries indicate 400-

20,000 for CVD, 500-1,500 for type 2 diabetes, 400-1,000 for Alzheimer’s disease and 300-1,100 for colorectal 

cancer. This confirms the overwhelming impact of CVD on disability adjusted life years which is likely be 

reflected in the direct and indirect costs of treatment etc. (see section 6)  

Figure 19. Trend in Disability-Adjusted Life Years resulting from cardiovascular diseases 1990-

2019, Western Europe by country 
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Figure 20. Trend in Disability-Adjusted Life Years resulting from type 2 diabetes 1990-2019, 

Western Europe by country 
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Figure 21. Trend in Disability-Adjusted Life Years resulting from Alzheimer’s disease and other 

dementias 1990-2019, Western Europe by country 
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Figure 22. Trend in Disability-Adjusted Life Years resulting from colorectal cancer 1990-2019, 

Western Europe by country 
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4. Reflections of diet-responsive NCDs 
 

Although the important diet-responsive NCDs have been identified in the foregoing, this section aims to give 

further details on the nature of the diet-responsiveness with references to published evidence. In addition, 

evidence on the relationship between diet and mental health is explored. 

 

4.1 Ischaemic heart disease and diet 

Background 

Ischaemic heart disease describes the narrowing or complete blockage of the coronary arteries due to 

atherosclerotic plaques, caused by a build-up of cholesterol and other fats within and on the surface of arteries. 

Both non-modifiable (e.g., sex, ethnicity) and modifiable lifestyle risk factors (e.g., smoking, diet, excessive 

amounts of alcohol, increased body weight, high blood cholesterol, high blood pressure and diabetes) can 

contribute to atherosclerosis development.  

Treatment and prevention of ischaemic heart disease include lifestyle changes. Diet is known as one of the 

most important modifiable risk factors in the prevention and risk reduction of ischaemic heart disease and in 

the following paragraphs the relationship between ischaemic heart disease and diet quality will be briefly 

discussed. 

Nutrients 

The Seven Countries Study, performed in the 1950’s, was the first to illustrate the associations between 

dietary fats and ischaemic heart disease reporting a strong positive relationships between ischaemic heart 

disease mortality and intake of saturated fatty acids, dietary cholesterol and latterly trans fatty acids (1). Some 

antioxidant vitamins were also shown to be associated with lower ischaemic heart disease (2). 

Food groups 

In relation to food groups, the most consistent evidence is available for fruit and vegetable intakes and 

ischaemic heart disease risk. In the EPIC study, higher intakes of fruit and vegetables were associated with 

lower risk of ischaemic heart disease (3). Similarly, a meta-analysis reported that fish intake was related to 

lower ischaemic heart disease incidence and mortality (4). Moreover, Hu et al. reported that higher 

consumption of total whole grains were significantly associated with lower ischaemic heart disease risk using 

data from The Nurses’ Health and Health Professionals Follow up study (5). In terms of alcohol consumption, 

most meta-analyses show a J-shaped relationship between average alcohol consumption and ischaemic heart 

disease with lifetime abstainers showing a higher risk compared to current ‘moderate’ drinkers and then an 

uptake of the risk curve to similar or higher risks compared to those seen for heavier drinkers (6).  

Dietary patterns 

Analysis of 27 years of data from global burden of disease database covering 137 countries showed that the 

Mediterranean diet may have a preventative effect on ischaemic heart disease (7). Similarly following a DASH 

diet was found to reduce ischaemic heart disease incidence (8).  
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4.2 Stroke and diet 

Background 

Stroke occurs due to a decrease in blood supply to the brain or a blockage of the carotid arteries (ischaemic) 

or when a blood vessel in the brain bursts (haemorrhagic). Blockages typically form in areas where the 

arteries have been narrowed over time by fatty deposits known as atherosclerotic plaques and are due to a 

thrombose (blood clot). Modifiable risk factors for this disease include smoking, high blood pressure, obesity, 

high circulating cholesterol concentrations and excessive alcohol intake. Diet is recognised as a key stroke 

prevention option as diet quality impacts on blood pressure, body weight and circulating lipid concentrations. 

In line with this, a review by Rees et al. (1) estimated that dietary interventions can reduce stroke risk by 19%. 

Nutrients 

Supplementation of some antioxidant vitamins can prevent stroke (2). Evidence also exists for the association 

between excess salt intake and a greater incidence of stroke (3) with intervention studies, such as DASH 

showing significant reduction in blood pressure the greatest risk factor for stroke. Similarly, higher potassium 

consumption was associated with reduced risk of stroke (4). Another key nutrient related to risk from stroke 

is dietary fibre with an estimated 7 g/day increased intake associated with decreased stroke risk (5). 

Food groups 

Consumption of more than five servings of fruits and vegetable/day has been associated with lower stroke 

risk compared to those who consume less than three servings of fruits and vegetable (6). Moreover, high red 

and processed meat consumption was associated with increased stroke risk (7, 8). In contrary, evidence 

suggests that there is an association between fish consumption and stroke prevention (9). There is also 

increasing evidence that consumption of three or more cups of black/green tea a day compared with less than 

a cup/day is associated with lower stroke risk (10). Furthermore, in The Nurses’ Health Study, higher 

consumption of sugar-sweetened and low-calorie drinks were associated with higher stroke risk (11). It is 

also known that some milk proteins, whey protein in particular, can lead to a reduction in blood pressure (12), 

a benefit since high blood pressure is a major risk factor for stroke.   

 



29 
 

Dietary patterns 

Adherence to both a DASH or Mediterranean diet is associated with a reduced stroke risk, whereas a Western 

diet is associated with an increased stroke risk (13). Similarly, in The Nurses’ Health study a Western dietary 

pattern (high in saturated fatty acids, processed grains and simple sugars) was associated with higher stroke 

incidence whereas a diet high in fruit, vegetables, whole grains, legumes and fish was associated with a 

decrease in stroke incidence (14).   
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4.3 Hypertensive heart disease and diet 

Background 

Hypertensive heart disease refers to heart conditions caused by hypertension. It results in the heart working 

under increased pressure which can lead to heart failure, thickening of the heart muscle, coronary artery 

disease, and other aspects of ischaemic heart disease. Hypertensive heart disease is the leading cause of death 

from hypertension. However, since hypertension is a key risk factor for other serious conditions including 

haemorrhagic stroke in particular, this section examines the overall effects of hypertension and how diet can 

influence it (1). 

In most countries and regions of the world, high blood pressure is the number one preventable cause of CVD 

mortality and disease burden. According to the Framingham Heart Study, those with hypertension (defined as 

SBP 160 mmHg or DBP 95 mmHg) have a higher risk of developing coronary heart disease than those with 

SBP 140 mmHg and DBP 90 mmHg. According to the study, people with high-normal blood pressure—defined 

as SBP between 130 and 139 mmHg and DBP between 85 and 89 mmHg—have a higher chance of developing 

CVD than those with optimal blood pressure (2). One billion adults worldwide are predicted to have 

hypertension, which affects between 25 and 30 percent of the adult population and its prevalence is expected 

to rise. The availability and consumption of a Westernised diet, adoption of a sedentary lifestyle that leads to 

obesity, and growing age in the population are factors that are to blame for the predicted increase in the 

prevalence of hypertension worldwide (3,4). In the following paragraphs, the impact of diet on hypertensive 

heart disease will be briefly discussed. 

Nutritional factors for the management and prevention of hypertension 

Numerous randomised clinical trials have demonstrated that lowering blood pressure with anti-hypertensive 

agents increases event-free survival of patients with hypertension. While modifying food and lifestyle habits 

is equally important to managing hypertension, anti-hypertensive medication remains a staple of treatment 

for those with the condition. Adopting a balanced diet and lifestyle is crucial for those who are hypertension-

free and plays a crucial role in improving blood pressure control for those who already have the condition. 

Dietary and lifestyle changes are frequently advised for people with hypertension as an initial strategy or as a 

supplement to antihypertensive medication to manage blood pressure and enhance the cardiovascular risk 

profile.  

Dietary patterns 

The Dietary Approaches to Stop Hypertension (DASH)-based diets are frequently suggested. A diet high in 

fruits, vegetables, and low-fat dairy products, as well as a reduction in saturated and total fat, define the DASH-

type diet (6). Reduced salt consumption has previously been advised for the management and prevention of 

hypertension. Although there is sufficient evidence linking dietary salt intake to blood pressure, a number of 

contradictory studies have recently been published (7), adding to the debate over whether there is a 

connection, whether lowering salt intake reduces cardiovascular events and death, and what the "ideal" level 

of salt intake is for lowering blood pressure, cardiovascular events, and death. 

The Mediterranean diet is similar to DASH, however, is normally higher in fat, especially monounsaturated 

fatty acids from olive oil, seeds and nuts. In the PREDIMED study, compared to low fat, following a 

Mediterranean diet with extra-virgin olive oil or nuts reduced systolic blood pressure (-0.38 and -0.26 mm Hg, 

respectively) (8). 

Micronutrients 

Some medical professionals advise increasing potassium consumption since it is linked to reduce blood 

pressure. Although the appropriate potassium intake is unknown, 4.7 g (or 120 mmol) of potassium per day 
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has been suggested (9). For blood pressure control, the American Society of Hypertension recommend 

reducing sodium intake to a goal of <2300 mg/day (10).  

Other dietary factors 

Alcohol consumption should be kept to no more than two drinks per day for males and one drink per day for 

women (Half pint of ordinary beer, small glass of wine, or single measure of distilled spirits are considered 

one alcoholic drink). A healthy body weight should also be maintained in addition to these dietary 

considerations because it lowers blood pressure and the risk of cardiovascular disease. Obesity is a serious 

issue in both industrialised and developing nations. While 45% of adults living in the EU had a normal weight 

in 2019, 53% were considered as overweight (36% pre-obese and 17% obese). It has been proven through a 

number of randomised experiments that losing weight lowers blood pressure.  
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4.4 Type 2 diabetes and diet 
Background  

Type 2 diabetes mellitus (T2DM) is a complex and chronic illness, characterised by hyperglycaemia, and 

accounts for 90–95% of all diabetes. T2DM encompasses individuals who have relative (rather than absolute) 

insulin deficiency and have peripheral insulin resistance (1). Most, but not all, patients with type 2 diabetes 

have overweight or obesity. Excess weight itself causes some degree of insulin resistance. Ongoing diabetes 

self-management education and support are critical to preventing acute complications and reducing the risk 

of long-term complications. Significant evidence exists that supports a range of interventions to improve 

diabetes outcomes (2, 3). As shown earlier, the prevalence of T2DM has increased substantially in most 
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European countries over the last 30 years. For example, in the UK, age-standardised prevalence has risen from 

3,556 per 100,1000 in 1990, to 7949 per 100,000 in 2019, one of the most rapid increases in Europe.  

Nutritional factors, the responsiveness of T2DM to diets 

Nutrition therapy plays an integral role in overall diabetes management and each person with diabetes should 

be actively engaged in education, self-management, and treatment planning with his or her health care team, 

including the collaborative development of an individualised eating plan. An personalised medical nutrition 

therapy programme is needed to achieve treatment goals, provided by a registered dietitian or nutritionist, 

which is recommended for all people with T2DM and prediabetes. For all patients with overweight or obesity 

among patients with T2DM, behavioural modification to achieve and maintain a minimum weight loss of 5% 

is recommended (4). 

Eating patterns and macronutrient distribution  

There is no ideal macronutrient pattern for people with diabetes; meal plans should be individualised while 

keeping total energy and metabolic goals in mind. Moreover, a variety of eating patterns can be considered for 

the management of T2DM and to prevent diabetes in individuals with prediabetes (5,6). The only indication 

that has demonstrated the most evidence for improving glycaemia in patients with T2DM is the reduction of 

the overall carbohydrate intake and may be applied in a variety of eating patterns that meet individual needs 

and preferences (7,8). 

Carbohydrates  

Carbohydrate intake should emphasise nutrient-dense carbohydrate sources that are high in fibre (at least 

14g fibre per 1,000 kcal) and minimally processed. Eating plans should emphasise non starchy vegetables, 

fruits, and whole grains, as well as dairy products, with minimal added sugars (9,10). People with diabetes 

and those at risk are advised to replace sugar-sweetened beverages (including fruit juices) with water as much 

as possible in order to control glycaemia and weight and reduce their risk of cardiovascular disease and fatty 

liver and should minimise the consumption of foods with added sugar that have the capacity to displace 

healthier, more nutrient-dense food choices (11). 

Protein  

There is no evidence that adjusting the daily protein intake (typically 1–1.5 g/kg body wt/day or 15–20% total 

energy) will improve health, and research is inconclusive regarding the ideal amount of dietary protein to 

optimise either glycaemic management or CVD risk. Therefore, protein intake goals should be personalised 

based on current eating patterns (12, 13). 

Dietary fat  

The ideal amount of dietary fat for individuals with diabetes is controversial. New evidence suggests that there 

is not an ideal percentage of energy from fat for people with or at risk for diabetes and that macronutrient 

distribution should be individualised according to the patient’s eating patterns, preferences, and metabolic 

goals (14). The type of fats consumed is more important than total amount of fat (15,16). An eating plan 

emphasising elements of a Mediterranean-style eating pattern rich in monounsaturated and polyunsaturated 

fats and also foods rich in long-chain n-3 fatty acids (EPA and DHA) such as fatty fish and nuts and seeds (ALA) 

is recommended to prevent or treat cardiovascular diseases associated with T2DM (17). 

Micronutrients and herbal supplements  

There is no clear evidence that dietary supplementation with vitamins, minerals (such as chromium and 

vitamin D), herbs, or spices (such as cinnamon or aloe vera) can improve outcomes in people with diabetes 

who do not have underlying deficiencies, and they are not generally recommended for glycaemic control (7). 
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Other issues  

Adults with diabetes who drink alcohol should do so in moderation (no more than one drink per day for adult 

women and no more than two drinks per day for adult men). Sodium consumption should be limited to <2,300 

mg/day. The use of non-nutritive sweeteners as a replacement for sugar-sweetened products may reduce 

overall energy and carbohydrate intake as long as there is not a compensatory increase of energy intake from 

other sources (9). 

  

Relevant references  
  

1. Standard of Medical care in diabetes – 2022, Diabetes Care, January 2022 Volume 45, Supplement 

1130-158-159-160-161------166, 167, 168, 118-119-120-121-153.  

2. Evert AB, Dennison M, Gardner CD, et al. Nutrition therapy for adults with diabetes or prediabetes: a 

consensus report. Diabetes Care 2019;42:731–754.  

3. Briggs Early K, Stanley K. Position of the Academy of Nutrition and Dietetics: the role of medical 

nutrition therapy and registered dietitian nutritionists in the prevention and treatment of prediabetes 

and type 2 diabetes. J Acad Nutr Die 2018;118:343–353.  

4. Estruch R, Ros E, Salas-Salvad o J, et al.; PREDIMED Study Investigators. Primary prevention of 

cardiovascular disease with a Mediterranean diet supplemented with extravirgin olive oil or nuts. N 

Engl JMed 2018;378:e34.  

5. Delahanty LM, Nathan DM, Lachin JM, et al.; Diabetes Control and Complications Trial/Epidemiology 

of Diabetes. Association of diet with glycated hemoglobin during intensive treatment of type 1 diabetes 

in the Diabetes Control and Complications Trial. Am J Clin Nutr 2009;89:518–524.  

6. Zafar MI, Mills KE, Zheng J, et al. Low glycemic index diets as an intervention for diabetes: a systematic 

review and meta-analysis. Am J Clin Nutr 2019;110:891–902.  

7. Wheeler ML, Dunbar SA, Jaacks LM, et al. Macronutrients, food groups, and eating patterns in the 

management of diabetes: a systematic review of the literature, 2010. Diabetes Care 2012;35:434–445.  

8. Tuttle KR, Bakris GL, Bilous RW, et al. Diabetic kidney disease: a report from an ADA consensus 

conference. Diabetes Care 2014;37:2864–2883.  

9. Bosch J, Gerstein HC, Dagenais GR, et al.; ORIGIN Trial Investigators. n-3 fatty acids and cardiovascular 

outcomes in patients with dysglycemia. N Engl J Med 2012;367:309–318.  

10. Shai I, Schwarzfuchs D, Henkin Y, et al.; Dietary Intervention Randomized Controlled Trial (DIRECT) 

Group. Weight loss with a low carbohydrate, Mediterranean, or low-fat diet. N Engl J Med 

2008;359:229–241.  

11. Brunerova L, Smejkalova V, Potockova J, Andel M. A comparison of the influence of a high-fat diet 

enriched in monounsaturated fatty acids and conventional diet on weight loss and metabolic 

parameters in obese non-diabetic and type 2 diabetic patients. Diabet Med 2007;24:533–540.  

12. Bloomfield HE, Koeller E, Greer N, MacDonald R, Kane R, Wilt TJ. Effects on health outcomes of a 

Mediterranean Diet with no restriction on fat intake: a systematic review and meta-analysis. Ann 

Intern Med 2016;165:491–500.  

13. Sacks FM, Lichtenstein AH, Wu JHY, et al.; American Heart Association. Dietary fats and cardiovascular 

disease: a presidential advisory from the American Heart Association. Circulation 2017;136:e1–e23.  

14. Ros E. Dietary cis-monounsaturated fatty acids and metabolic control in type 2 diabetes. Am J Clin Nutr 

2003;78(Suppl.):617S–625S.  

15. Forouhi NG, Imamura F, Sharp SJ, et al. Association of plasma phospholipid n-3 and n-6 

polyunsaturated fatty acids with type 2 diabetes: the EPIC-InterAct case-cohort study. PLoS Med 

2016;13:e1002094.  



34 
 

16. Wang DD, Li Y, Chiuve SE, et al. Association of specific dietary fats with total and cause specific 

mortality. JAMA Intern Med 2016;176:1134–1145.  

17. Brehm BJ, Lattin BL, Summer SS, et al. One year comparison of a high-monounsaturated fat diet with a 

high-carbohydrate diet in type 2 diabetes. Diabetes Care 2009;32:215–220.  
 

 

4.5 Colorectal cancer and diet 

Background 

The colon is the lower part of the intestinal tract and extends from the caecum to the rectum.  The colon 

contains a very large population of many types of bacteria, which have potentially important functions. These 

include the fermentation of unabsorbed carbohydrates (non-starch polysaccharides and resistant starch) 

resulting in the production of short chain fatty acids that influence the health of the colonic mucosa.  

Approximately 95 per cent of colorectal cancers (CRC) are adenocarcinomas and the World Cancer Research 

Fund (WCRF) in collaboration with the American Institute for Cancer Research (AICR) regularly reviews the 

evidence on the relationship between diet (and other factors) and this type of CRC. In the most recent review 

(1) a range of dietary factors which influence the risk and development of CRC are explored. Overall, the 

WCRF/AICR concluded that there is probable evidence that consumption of whole grains, dietary fibre, dairy 

products and calcium supplements protect against CRC. They also say that consumption of red meat is 

probably a cause of CRC and that there is convincing evidence that processed meat and body fatness causes 

CRC. Some aspects of these dietary factors are summarised below. 

Dietary fibre/whole grains 

In terms of the influence of dietary fibre on CRC (2) there are indications of a negative association, i.e. 

increased fibre intake is associated with reduced risk. This is likely due to influences mediated by the gut 

microbiota as well as a mildly laxative effect of fibre (allowing less time for carcinogens or tumour promoters 

to accumulate). Gut microbes are adept at carbohydrate metabolism, with the production of benign 

metabolites such as organic acids. One in particular, butyrate, has been suggested to be a fuel for normal 

colonocyte function but can stimulate apoptosis when cells grow quickly - thereby having anti-tumour 

potential. As such, fibres that stimulate butyrate are likely to be preferred types in terms of CRC 

protection. These would include starchy carbohydrates from whole grains. As a related aside, genera seen as 

traditionally health promoting and the usual targets for pro/prebiotics (bifidobacteria, lactobacilli) cannot 

manufacture butyrate. As such, we need a better understanding of other positive groups and how to stimulate 

those. A further facet is that more saccharolytic metabolism in the gut decreases proteolysis. In contract to the 

former, the latter produces metabolites that have toxic potential (e.g., ammonia, amines, phenolics) some 

linked to CRC. In support of this, most incidences of CRC arise in the distal colon which is a more proteolytic 

environment than the proximal area. As such, targeting fibres to the left side on the large intestine holds much 

research promise. 

Dairy products 

A recent review of mainly WCRF/AICR evidence on dairy foods and cancer risk (3) concluded that the 

association between dairy and CRC was consistent for dairy products, milk, cheese, and dietary calcium 

showing a decreased risk of CRC with increased consumption although the evidence for cheese was less strong 

than other dairy food exposures. No evidence concerning exposures to butter, yoghurt, ice cream, and 

fermented milk was available. There is some evidence that the calcium in dairy foods contributes to the 

reducing CRC risk. 
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Red and Processed meat 

A recent review of evidence mainly from WCRF/AICR (4) and Farvid et al. (5) on the association of red and 

processed meat on CRC risk concluded that recent findings provide further evidence on the association 

between red and processed meat and colorectal cancers with the conclusion that processed meat is a greater 

risk to CRC than red meat. However, it remains uncertain how the variability in the many meat types and their 

methods of processing around the world differ in the impact on cancer. There is evidence that cooking meat 

at high temperatures can result in the formation of heterocyclic amines and polycyclic aromatic hydrocarbons 

both of which have been linked with CRC development. Also, haem iron in red meat and processed red meat 

may be involved in the cancer initiation by stimulating N-nitroso compounds. 

Other dietary factors 

WCRF/AICR (1) also examined evidence suggesting some decreased CRC risk was associated with foods 

containing vitamin C, fish, vitamin D and multivitamin supplements. It was concluded that the evidence was 

limited but suggestive. 
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4.6 Alzheimer’s disease, dementias, mental health and diet 

4.6.1 Relationship between Diet & Dementia and Alzheimer’s Disease 

Summary 

Cognitive impairment is associated with reduced quality of life, increased risk of hospitalisation, inability to 

live independently, and increased health care costs; therefore, identification of modifiable risk factors for 

prevention and delay of cognitive decline is of increasing importance. There is a growing body of research and 

interest in the relationship between diet and cognitive function. Preventing or delaying the onset or 

progression of dementia through dietary interventions could have a significant impact on public health, and 

several studies have identified several diets and/or nutrients associated with reduced risk of cognitive 

impairment and decline. 

Overview of literature review  

We conducted a rapid literature review focusing on meta-analysis and review papers from 2012 until now 

using keywords Alzheimer’s disease*AND*diet, Dementia*AND*Diet, Fruits and Vegetables*AND*Alzheimer’s 

disease, Fruits, and Vegetables*AND*Dementia, ADD: Whole grains to understand how diet impacts the 

occurrence of dementia and Alzheimer’s disease.  

https://www.wcrf.org/diet-activity-and-cancer/cancer-types/colorectal-cancer/
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Focus on Alzheimer’s Disease 

The evidence from two recent meta-analysis indicates that dietary factors may mitigate the risk of developing 

Alzheimer’s disease. For example, the ratio of reduced risk for Alzheimer’s disease was 0.74 when consuming 

a diet higher in fruits and vegetables, from an overall sample size of 21,175 participants across 6 cohort studies 

(1). Similarly, adherence to a Mediterranean diet, which is also high in fruits and vegetables, was reported to 

reduce the risk of Alzheimer’s disease by a slightly higher risk ratio of 0.89, from a sample size of 12,458 across 

11 studies (2). Therefore, evidence from the highest quality reviews (meta-analyses) supports the suggestion 

that dietary factors, specifically consumption of healthy foods such as fruits and vegetables may reduce risk 

of developing Alzheimer’s disease. This is supported by the findings from several other systematic reviews all 

of which indicate an association between either the Mediterranean diet or a fruit and vegetable-rich diet and 

lower risk of AZ disease (3, 4, 5, 6, 7, 8, 9). Interestingly, there is also some recent evidence that dietary 

interventions (e.g., a high fat, low carbohydrate diet) for those already diagnosed with Alzheimer’s disease 

may help the ongoing management of the disease and the associated symptoms (10). 

 Focus on Dementia 

Similarly, to Alzheimer’s disease, the highest quality evidence from meta-analyses indicates that higher fruit 

and vegetable consumption is associated with a lower risk of developing Dementia, with a risk ratio of 0.8. 

This is also supported by systematic reviews indicating that fruit and vegetables (11,12) and the 

Mediterranean diet (13, 14, 15) can reduce the likelihood of developing Dementia. Interestingly a recent meta-

analysis also showed that the risk of Dementia and Alzheimer’s disease was reduced by 0.79 following regular 

supplementation with Vitamin E (16). In summary, the evidence points to the suggestion that diet is a 

modifiable risk factor for the development of clinical defined neurodegenerative conditions such as 

Alzheimer’s Disease and Dementia.     

Limitations  

Self-reported dietary data can be biased by many factors such as age, gender, socioeconomic status, and 

education; yet there is limited research on the impact of cognitive function on the integrity of self-reported 

dietary data. Cognitive function itself may bias diet assessment methods, subsequently obscuring the 

evaluation of the nutrition cognition relationship.  

To date, many studies have focused on the associations between individuals’ current dietary patterns or their 

consumption of specific macronutrients and the associations with dementia prevalence. However, it is 

unknown whether a healthy change in diet (e.g., increasing the intake of beneficial food items while decreasing 

the intake of unhealthy food items) is associated with later risk of dementia. Given the pathological process 

underlying Alzheimer’s disease and other dementias may start many years in advance of any noticeable 

symptoms, it is likely that a healthy diet in middle age is critical to delay or prevent the onset of dementia; 

once symptoms have become noticeable, adjustments to diet may have limited efficacy to delay ongoing 

pathology. 

It is noteworthy that growing literature indicates that cardiovascular disease and its risk factors are associated 

with increased risk of dementia and Alzheimer’s disease, and its precursor, cognitive decline. Thus, dietary 

modifications which decrease vascular disease might also hold promise for reducing the burden of dementia, 

Alzheimer’s disease and cognitive decline.  
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4.6.2 Relationship between Diet & Mental Health 

Summary 

Mental health problems are associated with impaired quality of life and increased health care costs, especially 

when consistent or recurring; therefore, identification of modifiable risk factors for prevention and delay of 

mental health problems is of increasing importance. There is a growing body of research and interest in the 

relationship between diet and various mental health disorders, especially mood disorders such anxiety and 

depression. Emerging evidence points to a positive association between a healthy diet (e.g., Mediterranean 

diet) and improved mood, and thus reduced symptoms of depression and anxiety.  

Overview of literature review  

We conducted a rapid literature review focusing on meta-analysis and review papers from 2012 until now 

using the search terms Mental health*AND*diet, Depression*AND*Diet, eating disorders*AND*diet, and 

Anxiety*AND*Diet in order to understand how diet impacts mental health acknowledging that mental health 

is broader than above mentioned diagnosis. 

In what follows, we summarise the evidence for an association between diet and mental health; we describe 

whether evidence supports an association between mental health and diets. In general, various studies and 

meta-analysis support an association between a healthy diet and good mental health. For instance, in a large 

scale, cross-sectional, and prospective study in Japan (~10,000 participants), Choda et al. (1) describe an 

association between less intake of vegetables, protein, calcium, saturated fatty acid, and vitamin D and 

negative general mental health as reported in questionnaires. Importantly, dairy and calcium products were 

the most consistent and strongest predictor of positive mental health across their cross-sectional and 

prospective data analyses.  

This association between a healthy diet and positive mental health also extends to children and adolescents 

where relationships between unhealthy dietary patterns and poorer mental health have been found (2, 3). For 

instance, Antonopoulou et al. (4) summarised most of the available studies and concluded that poorer 

students' health status was associated with lower adherence to a Mediterranean diet. Higher adherence to a 

Mediterranean diet, in contrast, was positively associated with lower depression risk. Finally, a higher 

perceived stress score was associated with lower fruit and vegetables intake. 

Looking more specifically into anxiety, Kris-Etherton et al. (5) reviewed the evidence surrounding the role of 

diet in preventing and managing anxiety.  They concluded that adherence to policy recommendations 

regarding food intake and diet requirements can have a positive impact on the prevention and treatment of 

anxiety and depression. 

Related to this, several reviews have summarised the evidence on an association between diet and depression. 

For instance, Khalid et al., (3) describe in their review that two main approaches have been used to examine 

this relationship. First, several studies have investigated the impact of individual nutrients such as n-3 fatty 

acids, vitamins such as B12, and minerals such as Zn, Se and Fe, in addition to studies testing the effect of 

supplements containing more than one nutrient. Second, other approaches have tested the effects of the whole 

diet and eating patterns on mood. In correlational epidemiological studies of adults, an ‘unhealthy’ and 

‘Westernised’ diet was associated with an increased likelihood of mental disorders and psychiatric distress, 

whereas a ‘healthy’ or ‘good-quality’ diet was associated with better mental health. A recent review article by 

Glabska et al. (6) confirms these findings. They reviewed 61 studies studying depression but also quality of 

life etc.. They concluded that high total intake of fruits and vegetables, and some of their specific subgroups 

including berries, citrus, and green leafy vegetables, may promote higher levels of optimism and self-efficacy, 

as well as reduce the level of psychological distress, ambiguity, and cancer fatalism, and protect against 

depressive symptoms. 
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Moderating factors and role of age: 

Given the development of the brain during childhood and adolescence, and the emergence of depression 

during adolescence, the impact of diet on mental health may plausibly be greater during this period than later 

in life (3). The impact of diet on mental health in older adults has also been studied. In particular, reduction in 

folate, omega-3 intakes and an increased consumption of energy-dense food have been discussed to be the 

factors leading late-life depression and poor mental health (7).   

Limitations 

It is important to notice that the direction of causality is difficult to determine in some of these findings. For 

instance, depression will impact people’s appetite and hunger and will lower their motivation and capability 

to pursue a healthy diet. Similarly, anxiety might cause people to neglect their diet as they become preoccupied 

by their anxiety-related concerns. 

Further, various factors might represent confounds when looking at these associations, for instance, factors 

such as socio-economic status, household income and educational levels also influence dietary choice (3). 
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5.  Environmental drivers of food choice  

As previously mentioned, various factors such as emotional states in mental health disorders will not only be 

influenced by diet but will also impact food choice of consumers. In this context, it is important to consider 

the various drivers of food choice, as shown below, adapted from Koester et al. (1)  

 

Eating behaviour is affected by environmental factors. This is often referred to as the “choice architecture” in 

which choices occur – this can be the physical environment (how products or food service environments are 

laid out), the information environment (how information is described – e.g. 90% fat free rather than 10% fat 

– or organised), and the social environment (the real or perceived social norms around the decision maker). 

(2)  This choice architecture can have an impact on food choices as they are often fast decisions made with 

little conscious processing. In order to help change behaviours like this, “nudging” can be an effective strategy 

(2). Nudging can be defined as an umbrella term in which changes to behaviour are facilitated by changing 

aspects of the physical, informational or social environment. It aims to shift people’s behaviours in a 

predictable way (3,4), and can do so without expressly forbidding any options. In their systematic review and 

metanalysis Arno and Thomas (5) concluded that nudge strategies increased (on average 15.3%) healthy food 

choices. Similarly, in a systematic review and metanalysis it was reported that over 80% of the reviewed 

research showed positive results of nudging approach on healthy food choices (4). 

For example, the layout of food choice environments has been shown to have an impact on choice. For example, 

products that are presented at eye level or next to the till have been shown to draw more attention (4, 6). 

Vandenbroele et al. (4), discuss how, not just what the information that is presented on food labels is, but also 

how that information is presented can affect people’s choices. Simple interventions such as changing the size 

and colour of plates can also have an impact on the amount of food consumed (7). 

Sensory characteristics such as vision (i.e. packaging), taste (i.e. tasting samples in store), sounds (i.e. music 

in store), haptics (i.e. trying a product in store) and olfaction (i.e. smell in the environment) has also been 

shown to affect consumer choices (4). 
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5.1 Social drivers of food choice 
Eating behaviour is profoundly affected by social factors (8). Social factors can impact food choice via various 

ways. 

Firstly, interpersonal social factors impact eating pattern on the micro-level. For instance, family practices, 

rules and structure around mealtimes play a role in individuals eating habits (9). A large body of evidence 

indicates that family practices such as making healthy food available, serving healthy food, having frequent 

family meals and creating expectation for meal times is associated with higher diet quality, better weight 

status, lower risk of mental health problems and disordered eating and improved general wellbeing 

(10,,11,12,13, 14, 15). Furthermore, easy access to unhealthy foods during childhood is associated with 

development of unhealthier dietary pattern development during adolescents and adulthood. Cross-sectional 

studies reveal that discordance in food parenting practices was associated with children’s snacking behaviour 

and adolescents unhealthy weight control behaviours and consumption of fast food (16, 17). The literature 

emphasized that parents influence the food preferences of their children (restriction of food experience, 

modelling, parenting practices and parenting styles), children affect parents, and friends affect each other’s 

food choices (18). 

Secondly, social influence is another factor that influences eating in interpersonal settings on the micro level 

but also on the macro level via organisational or societal influences. Social influence models of food intake 

describe how people directly adapt their food intake to that of their social group, defined at the level of 

nationality or ethnicity, peer group, family and friendship grouping depending on context. This extends to the 

perceived standards or the social eating norm of what constitutes as an appropriate amount and type of food, 

for members of a social group (19). People conform to others’ eating because they consider the amount eaten 

by others as an indicator of how much food one can or should consume or because of affiliation motives. Both 

observational and correlational studies show that people adapt their intake to that of their eating companion, 

and that those who are eating together converge upon an eating norm (e.g., 19,20, 21). 

Social facilitation of eating describes an increase in food intake when people eat together as compared to 

when they eat alone. A comprehensive review of diary, observational and experimental studies show that 

social facilitation occurs as people who are to eat in groups select more food especially with friends (22). One 

study showed participants eat more when eating with familiar people compared to those who ate with 

strangers (20). In a related vein, impression management refers to the assumption that people are motivated 

to present themselves in a favourable light. When someone chooses to eat in a variety of contexts, they can 

provide others with information about themselves. Therefore, people can modify their eating behaviour as a 

means of creating an impression of themselves in the eyes of their companion. A review of studies on 

impression management demonstrated that eating companions influence people more eager to suppress their 

intake to convey a good impression (23). Concerns about appearance or self-expression motives and social 

pressures to eat healthily can drive healthy but also unhealthy eating patterns (24). For instance, social norms 

to indulge might prevent people from eating healthily when these motivations are stronger in a choice 

situation (24, 25, 26,). In line with this reasoning, obstructing social norms or missing opportunities to 

implement healthy eating are predictors of intentions to not eat healthily and actual eating patterns (27).  

Social Media is another social factor that may influence the eating behaviour of an individual. A systematic 

review of qualitative studies primarily on university students concluded that social media engagements and 

exposure to image related content has a negative impact of BMI and food choices in young adults who are 

vulnerable to social media influence. The risk increased with constant viewing of idyllic images of celebrities, 

peer, food, fitness, and fashion, in addition to participation in negative behaviours such as body fat discussions, 

reassurance seeking and comparisons of appearance (28). However due to its exponential growth social media 

can be used by nutrition and health professionals, government, and other health organisations to leverage 

social media to reinforce healthy diet and behaviours.  
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6. Direct and indirect financial costs of NCDs 
Direct financial costs are the expenses that are directly connected to patient diagnosis, treatment and hospital 

care whereas indirect financial costs refer to the economic loss associated with a given disease. Indirect costs 

include the value of decreased or lost productivity and income.  Table 2 aims to give details on the direct and 

indirect financial costs of NCDs identified in this report, although both costs were not available for all NCDs.  

It is also notable that costs may reflect the prevalence of a condition, the size of the population and/or the 

amount a country is willing to spend on a condition and may reflect the country’s wealth. In this section a 

summary table is presented. 

 

Table 2. Direct and indirect costs of NCDs in Europe 

 Cardiovascular 
diseases 

 Colon 
cancer 

 Dementia  Type 2 diabetes 

Country Direct 
cost (€ 
M/year) 

Indirect 
cost (€ 
M/year) 

 Direct cost 
(€ M/year) 

 Total cost 
(€ M/year) 

 Total cost 
€/diabetic/year 

Austria 2,522 2,218  176  1,697  5,364 
Belgium 2,421 2,247  232  1,360  5,110 
Bulgaria 344 605  22.4  -  1,774 
Croatia 242 535  16.6  -  1,064 
Cyprus - -  6.2  -  2,047 
Czechia 1,481 1,300  76.4  1,744  1,563 
Denmark 962 1,193  145  734  5,631 
Estonia 178 311  6.8  163  1,415 
Finland 1,999 925  51.7    3,849 
France 15,495 8,407  1,214  16,831  4,955 
Germany 28,306 29,201  1,302  32,607  4,692 
Greece 1,948 1,242  65.9    1,692 
Hungary 1,512 1,059  52.6    1,260 
Iceland - -  4.8  -  6,531 

Ireland 857 951  80.5  -  6,729 

Italy 15,708 12,507  730  13,710  2,906 
Latvia 130 338  7.6  -  1,068 
Lithuania  226 411  13.8  -  1,251 
Luxemburg 162 96  15.8  -  8,137 
Malta 48 63  5.3  -  2,414 
Netherlands 5,527 3,426  393  -  5,487 
Norway - -  146  -  9,242 
Poland 4,352 4,315  153  -  941 
Portugal 1,174 1,654  70.3  -  1,836 
Romania 1,274 1,560  52.1  -  1,232 
Slovakia 657 615  29.8  -  1,497 
Slovenia 247 294  16.3  656  2,111 
Spain 9,243 7,607  365  8,269  2,704 
Sweden 1,664 1,824  125  726  6,776 
United Kingdom 12,348 14,318  497  -  5,360 
Switzerland - -  295  -  12,153 
EU - -  19,100* 

(11,600**) 
 -  - 

*direct costs, **indirect costs, -no data available 
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7. Overall summary 
 

In this report we have summarised the impact of diet-responsive NCD mortality and morbidity in European 

countries. The research that is now available shows that varied degrees of NCDs have always been present in 

Europe. According to GBD data, NCDs account for an estimated 91.08% (4.9 million) of all deaths and 87.55% 

of all Disability-Adjusted Life Years (DALYs) in the EU. Unhealthy diet, tobacco use, excess alcohol 

consumption and lack of physical activity have been identified as the main risk factors for NCDs in Europe. 

According to GBD, in 2019, 950,000 deaths and over 16 million DALYs can be attributed to unhealthy diets. To 

summarise the findings from the available data; 
 

• CVDs remain largest cause of death by far (34%) 71% of which is IHD plus stroke 

• CVDs mortality is reducing somewhat together with prevalence and DALYs 

• CVDs are associated with the highest DALYs of all diet-responsive NCDs 

• The impact of dietary trans fatty acids and sodium on CVD remain a concern particularly in the Baltic 

and eastern EU states 

 

➢ Cancers are the 2nd largest cause of death (31%) with colorectal cancer 13% of total, 6th overall  

➢ Colorectal cancer prevalence is rising in most countries. 

➢ Dietary factors such as low dietary fibre intake need more attention to reduce the rise in colorectal 

cancer 

 

❖ Neurological disorders are the 3rd largest cause of death (6.7%) of which ~90% is Alzheimer’s disease. 

❖ Alzheimer’s disease prevalence is fairly stable overall, but DALYs attributable are increasing in most 

countries. 

❖ Alzheimer’s disease prevalence is higher in women. 

 

▪ T2D has apparently relatively low mortality rate but there is concern about CVD cause of death 

registration. 

▪ T2D prevalence and attributable DALYs are rising substantially in most countries. 

 

 Very substantial variations in diet-responsive NCDs between countries 

 Mid and eastern EU countries, particularly Bulgaria has highest ACM and CVD and CRC mortality rates.  

 Women have a greater death rate from Alzheimer’s disease than men but men tend to have greater 

CRC mortality than women. 
 

As mentioned previously, high-income countries have seen dramatic drops in CVD, however it still remains 

the largest cause of death. The reasons behind the reduction in CVD prevalence are likely complex and include 

both broad economic and infrastructure growth and particular health system initiatives aimed at prevention 

and treatment. The large and globally inequitable burden of NCDs should motivate the use of the individual 

and population-based interventions discussed in this report to reverse rising trends and accelerate declines, 

https://www.alzheimers.org.uk/sites/default/files/202110/alzheimers_society_annual_report_2021.pdf
https://www.alzheimers.org.uk/sites/default/files/202110/alzheimers_society_annual_report_2021.pdf
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even though overall economic and health development over the ensuing decades may replicate these 

successes elsewhere. 

Indeed, numerous interventions and strategies can lower the risk of NCD among the general population. 

Effective population-based interventions include raising the accessibility and affordability of fresh fruits and 

vegetables through pricing and targeted subsidies for low-income families, decreasing the sodium content of 

packaged and prepared foods and staples like bread by influencing food reformulation and regulatory and 

voluntary mechanisms, and increasing the accessibility and availability of dietary salt substitutes. That means, 

creating a health-enabling environment is one of the ways to tackle NCDs. It is expected that in an obesogenic 

environment, the predictable outcome is overweight/obesity whereas a physical activity friendly 

environment enhances physical activity. In addition, creating food environments where healthy food is 

available and affordable is important. Collaboration between global, regional, national, and local governments, 

several government agencies, and professionals in health promotion and disease prevention is essential for 

the success of these efforts. An implementation investigation is required to determine which interventions 

and techniques at the individual and population levels are most effective and sustainable in each environment, 

as well as any unintended consequences. Studies in low- and middle-income nations are particularly needed 

to find and assess efficient population-level interventions in environments with constrained resources for 

individuals, families, and governments, with poor infrastructure, and in various social contexts.  

 

8. Conclusions 

NCDs are the leading causes of death worldwide. There are policies to tackle NCDs, however they remain the 

largest cause of deaths in Europe. Deaths at early age or living long term with NCDs and disabilities has 

socioeconomic consequences. If the NCD epidemic is not controlled, mortality from NCDs is predicted to 

increase. It has been known that NCD mortality can be prevented by dealing with key modifiable risk factors. 

Unhealthy diets, being overweight/obese are the top modifiable risk factors in Europe, which contribute to 

NCDs such as CVD, Type 2 diabetes and some cancers.  Therefore, based on knowledge of the conditions and 

the evidence presented in Section 4, their contribution to European illness, morbidity and no doubt financial 

costs the following diet-responsive NCDs will be targeted in this project. 

• Ischaemic heart disease 

• Stroke (ischaemic and haemorrhagic) 

• Colo-rectal cancer 

• Type 2 diabetes mellitus 

• Alzheimer’s disease and other dementias 
 

9. Supplementary data 
The numerical data relating to most of the figures presented are available in an Excel file.  

 
 
 
 


