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Abstract. Healthy human diets and daily physical activity are key factors for a long 
and healthy life. Unbalanced consumption of foods high in energy (salt, sugar, starch 
and/or animal fat) and low in essential nutrients and vitamins (fruit, vegetables, 
pulses, whole meal cereals, vegetable oils, etc) contributes to energy excess, 
overweight and obesity. Numerous epidemiological and clinical studies on bad 
dietary habits found a strong association with a substantial proportion of morbidity 
and mortality from heart diseases, stroke, various types of cancer and type 2 
diabetes (T2D). From the 1990s the Dietary Approaches to Stop Hypertension (DASH) 
recommended eating plenty of vegetables, fruits, whole grains, low-fat dairy 
products, fish, poultry, beans, nuts. Also, the Mediterranean Diet (MDet) was ranked 
number One in Best Diets Overall among 41 diets that were evaluated by a panel of 
health experts. Studies proved that Mdet offers many health benefits. For a long 
time scientists used health surveys to estimate human mortality caused by various 
modifiable dietary risk factors, lifestyle habits (smoking, physical inactivity, alcohol) 
and metabolic risk factors (sugar level in blood, blood pressure, obesity, etc). The 
latest study (2017) estimated the “Health Effects of Dietary Risks in 195 Countries, 
1990-2017: A Systematic Analysis for the Global Burden of Disease Study 2017” by 
using a comparative risk assessment approach. The highlights of the study were: a. 
11 million of deaths and 255 million of DALYs (Disability-Adjusted Life Years) were 
attributable to dietary risk factors, b. High consumtpion of salty foods, or high intake 
of salt, approx, 3 million deaths and 70 million DALYs (responsible for high blood 
pressure), c. Reduced consumption of whole grains [wheat, corn, rice, oats, etc or 
low intake of whole grains], 3 million deaths and 82 million DALYs, d. Reduced 
consumption of fruit, 2 million deaths and 65 million DALYs. According to reviewers 
these were the leading dietary risk factors for mortality and DALYs globally. This 
long-term statiscal study provided a comprehensive picture of the potential impact 
of suboptimal diet on Nonommunicable Diseases (NCD) mortality and morbidity. The 
study highlight the need for improving diets as a fundamental cause of premature 
ageing and diseases. This review explores the variety of studies in the last decade 
and the latest data on most important modifiable dietary factors and their risk to 
human health.  
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Introduction : What is healthy diet? 

The big question of our times, what is the optimal diet for human health and 

good old age? We should not be confused, the common person is bombarded daily 

with a vast number of opinions and expert advice. Even the “experts” disagree 

(medical professionals, dieticians, nutritionists, etc) about optimal diet. For their 

arguments, all point to at least some scientific studies that support their view. On 

the surface these experimental, clinical and epidemiological studies seem credible, 

since they’re published in peer-reviewed scientific journals and by scientists in 

prestigious univesrities and research institutions. But these results have led to an 

increasing confusion among the general public and health professionals. In the last 

decades a proliferation of diet and food recipies’ books and fad approaches were 

published. Thousands of TV series, special nutrition journals, articles, and media 

programmes were devoted to present exotic foods and special cooking sessions. 

Inevitably, there is a growing mistrust among the general public on diet experts and 

their health recommendations on nutrition. Accoding to the School of Public Health 

(University of Harvard, T.H. Chan) dietary guidelines have changed in the last 

decades as research on diet becomes more accurate in determining what humans 

should eat to attain optimal health and weight (taking into account their age and 

other physical characteristics). The strongest scientific evidence to date showed that 

calories matter, but focusing on food quality is another equally important factor. 1,2 

Studies revealed that a healthy eating plan which will lower risk to heart 

diseases and other adverse health conditions must include: plenty of vegetables, 

fruits and whole grains and as low as possible consumption of refined red meat, 

sugars, animal fats and low-fat dairy products. Additionally, an optimal healthy diet 

must include lean meats, poultry, fish, beans, eggs and nuts. Good diet is not to 

restrict completely some types of small amounts of saturated and trans-fats 

(doughnuts, cookies, crackers, muffins, pies and cakes are examples of foods that 

may contain trans-fat), salt and added sugars but to eat a balanced diet.3 

 For many decades there were numerous scientific research projects to 

establish clarity on the optimal diet and the association of bad dietary habits with 

increased morbidity and mortality, but unfortunately they caused greater confusion. 
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In the last decades many developed countries witness the fact that over 50% of 

adults are overweight or obese. There is also high concern about childhood obesity 

which is increasing in developed and developing countries in the last decades due to 

dramatic changes in their diet and lack of physical activity. Being overweight as a 

child increases the risk of developing type 2 diabetes, heart diseases and some 

cancers in adulthood. A typical example is the USA, as a developed country with a 

rising obesity epidemic among children and adolescents. Studies in the USA and 

other developed countries revealed that risk factors for pediatric obesity include 

genetics; environmental and neighborhood factors; increased intake of sugar-

sweetened beverages (SSBs), fast-food, and processed snacks; decreased physical 

activity; shorter sleep duration; and increased personal, prenatal, or family stress.4 

 Modern societies have evolved to a lifestyle where physical activity is 

essentially no longer required for subsistence. Physical activity has become obsolete 

as a necessity for survival. In the last decades in developed countries, through 

progress in technology, fewer and fewer people have jobs that require them to 

engage in significant physical activity and most workers sit at a desk and not be 

physically active, or instead of walking drive a car to various destinations. The 

association between an active lifestyle related to occupational mode and reduced 

body weight and disease risk has been studied in the past. Obviously, human lifestyle 

has changed dramatically in the last century, at a time where high-calorie foods were 

widely available at low prices. Obesity prevalence has doubled in young children and 

has tripled in adolescents since 1980 in developed countries, whereas new diagnoses 

of type 2 diabetes rose 10-fold.5 

 

Recommendations for reduced salt consumption-The DASH diet  

In the last decades there were many optimal diet recommendations from 

medical institutions for the best dietary approaches to reduce mainly the risk of 

heart attacks and other chronic diseases. One unhealthy factor that is very 

prominent among humans at high risk was hypertension (high blood pressure). The 

National Institutes of Health in the USA and the EUFIC-The European Food 

Information Council (a non-profit organisation, established in 1995, for science-
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based information on food and health), recommended many years ago The Dietary 

Approaches to Stop Hypertension (DASH) in order to reduce in particular heart 

related diseases. DASH type diet recommends eating plenty of vegetables, fruits, 

whole grains, fat-free or low-fat dairy products, fish, poultry, beans, nuts, and 

vegetable oils; limiting foods high in saturated fats (such as processed meat, full-fat 

dairy products, and tropical oils such as coconut and palm oils); and limiting sugar-

sweetened beverages and sweets. DASH also recommends a maximum sodium (salt 

in foods) intake of 2,300 mg per day.6-8 

 

Figure 1. The DASH diet is the eating plan based on research studies sponsored by the 
National Heart, Lung, and Blood Institute (NHLBI, USA), to reduce dangerous hypertension 
and blood LDL (harmful) cholesterol [ https://themedcircle.com/dash-diet/ ].  

  

The DASH diet aims to inform humans for the dangers of excess salt intake. 

This can be achieved by reducing the sodium (in the form of sodium chloride, salt) in 

the diet and  at the same time consume a variety of foods rich in nutrients that help 

lower blood pressure, such as potassium, calcium and magnesium. The standard 

DASH diet meets the recommendation from the Dietary Guidelines for Americans to 

keep daily sodium intake to less than 2,300 mg a day. But the American Heart 

Association goes one step more restricitive and recommends 1,500 mg a day of 

sodium as an upper limit for all adults.9 

The DASH Diet was based on dietary controlled studies that started in the 

1990s and investigated the ways to reduce blood pressure by changing human diet 

and reduce salt (NaCl, sodium chloride) intake. The people used in the studies were 

given one of the three eating plans. One is the common diet of Americans and 

Canadians, the second diet was the same but with extra vegetables and fruits and 

https://themedcircle.com/dash-diet/
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the third diet was the DASH diet (rich in vegetables, fruit, low-fat, lower saturated fat 

and cholesterol). The results were compelling. The second diet and the DASH 

diet both reduced blood pressure. The DASH diet had the greatest effect on 

blood pressure. In the DASH-Sodium study the participants (more than 400) 

were randomly assigned to either a control diet typical of intake in USA and 

Canada or a DASH diet with three different salt plans (3,300 mg of sodium per 

day, a normal amount of salt 2,300 mg, a moderately restricted amount; and 

1,500 mg of salt, about 2/3 of a teaspoon of salt) for 30 consecultive days each 

in random order. Measurements showed that blood pressure was lower for 

everyone on the DASH diet. However, the less salt people consumed, the 

greater the decrease in blood pressure (lower systolic pressure). People who 

already had high blood pressure had the largest decrease in blood pressure. 10-13 

A secondary analysis of the decades-old DASH-Sodium trial found the popular 

DASH diet, combined with a reduced sodium intake, successfully lowered systolic 

blood pressure in a hypertension-prone population.14,15 

 

Health benefits of the Mediterranean diet 

Mediterranean Diet ranked number One in Best Diets Overall among 41 diets 

that were evaluated with input from a panel of health experts by offering a host of 

health benefits, including weight loss, heart and brain health, cancer prevention, and 

diabetes prevention and control (by U.S. News. Best Diets Ranking: 

https://health.usnews.com/best-diet/mediterranean-diet, 2018)  

A traditional diet from the Mediterranean region includes a generous portion 

of fresh produce, whole grains, and legumes, as well as some healthful fats and fish. 

The general guidelines of the diet recommend that people eat: a wide variety of 

vegetables, fruits, and whole grains; healthful vegetable fats (than animal saturated 

fats), such as nuts, seeds, and olive oil (monounsaturated fats); moderate amounts 

of dairy and fish; very little white meat and red meat; few eggs; red wine in 

moderation. People on a Mediterranean diet avoid the following foods: refined 

grains, such as white bread, white pasta, and pizza dough containing white flour;  

refined oils, which include canola oil and soybean oil;  foods with added sugars, such 

https://health.usnews.com/best-diet/best-overall-diets
https://health.usnews.com/best-diet/mediterranean-diet
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as pastries, sodas, and candies; deli meats, hot dogs, and other processed meats; 

processed or packaged foods.16-18 

Research has shown that the traditional Mediterranean diet reduces the risk 

mainly of cardiovascular diseases (CVDs). The Mediterranean diet has been 

associated with a lower level of oxidized low-density lipoprotein (LDL) cholesterol — 

the "bad" cholesterol. A meta-analysis of more than 1.5 million healthy adults 

demonstrated that following a Mediterranean diet was associated with a reduced 

risk of cardiovascular mortality as well as overall mortality. The Mediterranean diet is 

also associated with a reduced incidence of cancer, and Parkinson's and Alzheimer's 

diseases. Women who eat a Mediterranean diet supplemented with extra-virgin 

olive oil and mixed nuts may have a reduced risk of breast cancer.  All major 

scientific medical organizations encourage healthy adults to adapt a style of eating 

like that of the Mediterranean diet for prevention of major chronic diseases.19,20 

 

Figure 2. The Mediterranean diet incorporates the basics of healthy eating 
characterized by the traditional cooking style of countries bordering the 
Mediterranean Sea. The Mediterranean diet includes fruits, vegetables, fish and 
whole grains, but not saturated animal fats and red or processed meats. 

 

The Mediterranean diet benefits (mainly on cardiovascular diseases, CVDs) 

started to be recognised with Seven Countries study in the 1960s. These studies 

showed that populations in the Mediterranean region experienced lower CVD 

mortality as a result of Mediterranean dietary patterns. Later observational studies 

have confirmed the health benefits of adherence to a Mediterranean style Diet. But 

clinical trial evidence on the association is more limited. A recent substantive review 

update (2019) used several electronic databases. Reviewers registered in their 
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analysis 30 RCTs (Randomised Controlled Trials, 49 papers) (12,461 participants 

randomised) and 7 ongoing trials. The majority of trials contributed to primary 

prevention. But, the review revealed that despite the large number of studies 

included in the review, there is still some uncertainty regarding the effects of a 

Mediterranean-style diet on clinical endpoints and CVD risk factors for both primary 

and secondary prevention. The quality of evidence for the modest benefits on CVD 

risk factors in primary prevention is low or moderate, with a small number of studies 

reporting minimal harms. There is a paucity of evidence for secondary prevention.21  

 Spanish scientists (Dpt of Preventive Medicine and Public Health, Pamplona, 

Spain and CIBER Physiopathology of Obesity and Nutrition, Madrid, Spain) aimed to 

critically review the current evidence on the role of the Mediterranean Diet 

(MedDiet) in CVD health. They assessed all the original cohorts and randomized 

controlled trials included in the 5 most comprehensive meta-analyses (published in 

2014-2018) and additional prospective studies not included in these meta-analyses, 

totaling 45 reports of prospective studies (including 4 randomized controlled trials 

and 32 independent observational cohorts). Also, they addressed the existing 

controversies on methodology and other issues. The available evidence was large, 

strong, and consistent. Better conformity with the traditional MedDiet is associated 

with better cardiovascular health outcomes, including clinically meaningful 

reductions in rates of coronary heart disease, ischemic stroke, and total 

cardiovascular disease.22 

 

Food macronutrients and micronutrients in human diet 

Food and water provide humans with a range of different macronutrients and 

micronutrients that provide energy and useful biological materials for growth and 

upkeep of the human body. The average body of a human adult has around 30 

trillion cells which have to be sustained every day needing raw materials. Every day 

thousands of new cells are formed in the human body to replace old ones which are 

worn-out or damaged. Food and water provide the raw materials and energy for the 

creation of new cells playing a crucial role in sustaining the overall good health of 

humans. Additionally, certain food nutrients play important roles for metabolism 
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and protection of the human body cells from oxidative damage and environmental 

exposure to toxic substances (lipid membranes of cells, enzymes, nucleic acids, 

mitochondria). Nutrients in food support the energy production of the human body 

and other supportive energy requirements of everyday active life.23-25 

There are 6 essential nutrients that the human body needs daily: 

Proteins and amino acids. Proteins make up most of the cell structure including the 

cell membrane. The genetic information in the cells is stored as protein in the form 

of DNA. All the enzymes (playing a substantial biochemical role), that catalyze 

metabolic reactions in the human body, are protein in nature.26 

Fats and cholesterol. Fats from food (fatty acids) are used in making steroids and 

hormones. Dietary fats are essential for energy and support cell growth. Fats are 

higher in energy than any other nutrient. Also, cholesterol makes up the cell 

membrane and provides a degree of rigidity to it. Fats also serve as solvents for 

hormones and fat-soluble vitamins circulatin in the body. 27 

Carbohydrates. Are the sugars, starches and fibers found in fruits, grains, vegetables 

and milk products. Carbohydrates form the major part of stored food in the body for 

later use of energy. Glucose (a monosaccharide) is the human body’s primary source 

of energy. When in excess, it is stored in the liver as Glycogen. Carbohydrates are 

also important for fat oxidation and can also be converted into protein.28 

Vitamins. Vitamins are needed at small amounts as micronutrients but their role is 

fundamental for good health [ Vitamin A, Vitamins B (thiamine, riboflavin, niacin, 

pantothenic acid, biotin, vitamin B-6, vitamin B-12 and folate), Vitamin C, Vitamin D, 

Vitamin E, and Vitamin K ]. Vitamins are mostly co-enzymes which are required for 

the normal functioning of enzymes. Vitamin C (ascorbic acid) and Vitamin E are 

effective antioxidants substances helping in the oxidative stress control of the 

human body, while Vitamin K is required for blood clotting. Some Vitamins can not 

be synthesized in the body, so must be taken in the diet. Fat-soluble vitamins are 

absorbed through the gut with the help of fat. These include vitamin A, vitamin D, 

vitamin E and vitamin K.29 

https://medlineplus.gov/vitamina.html
https://medlineplus.gov/bvitamins.html
https://medlineplus.gov/folicacid.html
https://medlineplus.gov/vitaminc.html
https://medlineplus.gov/vitamind.html
https://medlineplus.gov/vitamine.html
https://medlineplus.gov/vitamink.html
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Minerals. Minerals are micronutrients needed in small amounts to make co-factors 

in enzymes. Minerals are inorganic ions needed by the enzymes for activation. Other 

minerals are systemic electrolytes and essential in co-regulation of ATP (Adenosino 

Triphosphoric Acid). The 5 major minerals in the human body are calcium (Ca), 

phosphorus (P), potassium (K), sodium (Na), and magnesium (Mg). The total essential 

minerals are 21 and all are required by the human body.  The other 16 minerals are : 

iron (Fe), zinc (Zn), cobalt (Co), manganese (Mn), molybdenum (Mo), iodine (I), 

selenium (Se), sulfur (S), copper (Cu), chlorine (Cl), boron (B), silicon (Si), vanadium 

(Va), nickel (Ni), arsenic (As), chromium (Cr). They are called essential, since the body 

cannot produce them, and without them (called dietary deficiencies), humans can 

developed various diseases. 30,31 

 

 

Figure 3. Function and metabolism of minerals. Sodium, Potassium, Magnesium, 
Calcium, Phosphorus, Sulfur, and Chloride are assential in human body tissues at 
concentrations >50 mg/kg. Micro or trace minerals (needed in smaller amounts, <50 
mg/kg) are Manganese, Iron, Cobalt, Chromium, Molybdenum, Copper, Zinc, 
Fluoride, Iodine, and Selenium. All vitamins are essential for good health and can be 
found in a balanced diet (fruit, vegetable, pulses) without the need for dietary 
supplements. 
 

Water (H2O). Water is esseential for life of biological systems. Water makes up more 

than 2/3 of the weight of the human body. All the cells and human organs need 

water to function. Water serves as a carrier, distributing nutrients to cells and 

removing wastes through urine. Water is also a compulsory agent in the regulation 

of body temperature and ionic balance of the blood. Water is completely essential 

for the body’s metabolism and is also required for lubricant and shock absorber. It is 
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suggests 6-8 glasses of fluid (water) per day. If the weather is hot or you are 

exercising you may need to drink more. Water-soluble vitamins cannot be stored in 

human bodies (B1, B2, B3, B6, B12, folate and C) and any extra vitamin not needed is 

excreted by urine.32 

Scientists concluded that healthy human diets and physical activity are key to 

good nutrition and necessary for a long and healthy life. Eating nutrient dense foods 

and balancing energy intake with the necessary physical activity to maintain a 

healthy weight is essential at all stages of human life.  

 

Research on modifiable dietary, lifestyle and metabolic risk factors and 
human mortality 
 

 In the last decades scientists were using representative health surveys and 

disease-specific mortality statistics to estimate the human mortality caused by 

various risk factors, including diet, lifestyle and metabolic factors.They used in 

particular modifiable dietary factors (consumption of fruits, vegetables, salt, 

seafood), lifestyle habits (like smoking, physical inactivity, alcohol) and metabolic risk 

factors (such as sugar level in blood, blood pressure, obesity, etc).  

One of the studies (2009) was carried out for the USA population by drawing 

data from national health surveys and disease-specific mortality statistics from the 

National Center for Health Statistics (USA). The modifiable factors were: high blood 

glucose; low-density lipoprotein (LDL) cholesterol (consumption of saturated animal 

fats); blood pressure; overweight-obesity; high dietary trans fatty acids and salt; low 

dietary polyunsaturated fatty acids, omega-3 fatty acids (seafood), and fruits and 

vegetables; physical inactivity; alcohol use; and tobacco smoking. Researchers 

estimated the number of disease-specific deaths attributable to all non-optimal 

levels of each risk factor exposure:  

a. Tobacco smoking and high blood pressure were the most important risk 

factors responsible for an estimated 467,000 (range 436,000-500,000) and ~395,000 

deaths [accounting for about 1/5 or 1/6 of deaths in US adults in 2005]. 
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b. Overweight—obesity, these factors are the result of axcessive energy intake 

and less physical activity, estimates of deaths: 216,000 (range 188,000-237,000); 

physical inactivity 191,000 (range 164,000-222,000); high dietary salt 102,000 (range 

97,000-107,000), low consumption dietary omega-3 fatty acids (or seafood) 84,000 

and consumption of high dietary trans fatty acids 82,000 were the dietary risks with 

the largest mortality effects. The statistical analysis found that although 26,000 

deaths from ischemic heart disease, ischemic stroke, and diabetes were averted by 

current alcohol use, they were outweighed by, approximatelly, 90,000 deaths from 

other cardiovascular diseases (CVDs), cancers, liver cirrhosis, pancreatitis, alcohol 

use disorders, road traffic and other injuries, and violence. The general conclusion 

was that smoking and high blood pressure were responsible for the largest number 

of deaths (for premature or preventable deaths) in the USA.33 

Another study estimated the proportion of 26 types of cancer cases and 

deaths that potentially could be prevented (in adults, USA, 2014) in association with 

a number of modifiable risk factors, such as smoking, obesity, alcohol, consumption 

of red and processed meat, low consumption of fruit and vegetables, dietary fiber, 

and dietary calcium; physical inactivity; ultraviolet radiation (UV); and 6 cancer-

associated infections. Data on cancer cases were obtained from the Centers for 

Disease Control and Prevention (CDC) and the National Cancer Institute (USA). 

Analysis of statistical data revealed that Cigarette smoking is the factor accounted 

for the highest proportion of cancer cases [(19.0%); 298,970 cases)] and deaths 

[(28.8%); 169,180 deaths). Second risk factor was excess body weight (obesity) with 

7.8% cancer cases and 6.5% cancer deaths. The third risk factor was alcohol intake 

(5.6% cases and 4.0%, deaths). As is obvious the highest number of cancers (184,970 

cases) and deaths (132,960 deaths) were from lung cancer, followed by colorectal 

cancer (76,910 cases and 28,290 deaths). The statistical analysis showed that there is 

a vast potential for reducing cancer morbidity and mortality through implementation 

of known preventive measures in diet and damaging lifestyle habits (smoking and 

alcohol consumption).34 

 Epidemiological evidence revealed that cardiovascular diseases (CVDs) 

morbidity and mortality, and all-cause mortality in older adults, are associated with 
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dietary patterns (considered as modifiable risk factors). The association investigated 

in older British men (aged 60-79 years, 3,226 subjects, follow-up for 11 years). 

Scientists identified 3 interpretable dietary patterns: a. high fat/low fibre diet (high 

in red meat, meat products, white bread, fried potato, eggs), b. prudent diet (high in 

poultry, fish, fruits, vegetables, legumes, pasta, rice, wholemeal bread, eggs, olive 

oil) and c. high in sugar diet (high in biscuits, puddings, chocolates, sweets, sweet 

spreads, breakfast cereals). During the follow-up of the 3,226 adults, researchers 

recorded 899 deaths, 316 CVD-related deaths, 569 CVD events and 301 CHD 

(coronary heart diseases) events. The first dietary pattern was associated with an 

increased risk of all-cause mortality only, after adjustment for confounders. 

Adherence to the third type (high in sugar) of diet was associated with a borderline 

significant trend for an increased risk of CVD and CHD events. The 'prudent' diet did 

not show a significant trend with cardiovascular outcomes or mortality. Scientists 

concluded that avoiding the consumtpion of high-fat food (meat, sausages), low-

fibre diets (not eating whole-meal foods) and diets high in sugar (added processed 

sugars) may reduce the risk of CVD events and all-cause mortality in older adults.35 

 
 

Figure 4. Studies proved that tobacco smoking is the highest risk factor accounted 
for the highest proportion of cancer cases and CVDs deaths. Second modifiable risk 
factor was excess body weight (obesity) connected with a range of diseases which 
accelerate morbiidty and mortality for adults. 
 

Japan is a country where most people eat a healthy diet. The Japanese live 

longer than other people in western developed countries. Japan longevity top the 

global table for life expectancy: on average, they can expect to live for 83.7 years, 

while the United Kingdom (UK) comes 20th, with an average of 81.2 years and USA 
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lifespan is at 78.9 (2016). Japanese people, ageing-over-90 years old, reached 2-

million in 2017. Many scientists support the association of Japan’s longevity with 

healthy diets. Japanese diet is lean and balanced, consisting mainly of fish, seafood, 

whole grains, vegetables and tofu (also known as bean curd, coagulated soy milk 

which is pressed into solid white blocks of varying softness). Recently, a study in 

Japan showed that dietary factors such as vegetables, fruit, and salt (lower intake) 

are associated with CVD risk. This study (2019) used data for 9,115 men and women 

aged 30-79 years enrolled in the National Nutritional Survey of Japan in 1980 with a 

29-year follow-up. Results showed that higher intakes of vegetables, fruit, and fish, 

and lower salt intake were associated with lower CVD mortality risk.36 

Cardiovascular Diseases (CVDs) is the leading cause of death in developed 

counties. It is estimated that 17.9 million people worldwide died from CVDs in 2016, 

representing 31% of all global deaths. Of these deaths, 85% are due to heart attack 

and stroke. CVDs are the leading cause of death in the USA with regional variations 

in US states. In 2018, US scientists published the results of a study, using the Global 

Burden of Disease methodology, analyzed CVD mortality, nonfatal health outcomes, 

and associated risk factors by age group, sex, and year from 1990 to 2016 for all 

residents in the USA. The Burden of disease was estimated for 10 groupings of CVD, 

and comparative risk analysis was performed. The first analysis showed that 

between 1990 and 2016, age-standardized CVD DALYs (Disability Adjusted Life Year) 

for all US states decreased (by changing diet habits and reduction of smoking). US 

men had twice the rate of CVD DALYs compared with US women, with Ischemic 

heart disease (IHD) the leading cause of CVD DALYs. One DALY can be thought of as 

one lost year of "healthy" life. The sum of these DALYs across the population, or the 

burden of disease, can be thought of as a measurement of the gap between current 

health status and an ideal health situation. Trends for CVDs were driven by a number 

of risk factors: 1. Dietary risk exposures, 2. High systolic blood pressure, 3. High body 

mass index (obesity), 4. High total cholesterol level (consumption of saturated 

animal fats), 5. High fasting plasma glucose level, 6. Tobacco smoking, and 7. Low 

levels of physical activity leading to overweight.37 
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In 2015, scientists from various Australian universities and institutes (Medical 

Schools, Dpt of Human Nutrition, Schools of Public Health, etc) used data and 

methods (from the Global Burden of Disease study) to estimate the importance and 

trends of diet as a major determining factor for many non-communicable chronic 

diseases (NCDs) in Australians in the period 1990-2015 (25 years). The study 

estimated the NCD mortality and disability-adjusted life years (DALYs) attributable to 

14 dietary risk factors in Australia. Also, scientists compared the results with 34 

other developed countries, of the Organization for Economic Co-operation and 

Development (OECD, USA, UK, Germany, Greece, etc). The estimations attributed to 

dietary risk 29,414 (thousand) deaths or 19.7% of NCD deaths and 443,385 DALYs. 

Male adults (young and middle age, 25-69 years had a higher risk of diet-related 

deaths than their female counterparts). Analysis of data showed that diets low in 

fruits, vegetables, nuts and seeds and whole grains, but high in sodium (salt), were 

the major contributors to both NCD deaths and DALYs. Overall, 42.3% of 

cardiovascular deaths were attributable to dietary risk factors. Australia ranked 12th 

among the other 35 OECD countries in diet-related mortality.38 

 
Comparatyive risk assessment and health effects from dietary risks 
worldwide  
 

For many years scientists tried through epidemiologic and clinical evidence to 

investigate the relationship between dietary habits and cardiovascular and ischaemic 

heart diseases, type-2 diabetes and the most common colorectal cancer (which are 

collectively are called chronic non-communicable diseases, NCDs).39 

Colorectal cancer is the 3rd most common type of cancer, with 1.2 million 

new cases diagnosed worldwide (2008). Dietary factors have been considered very 

important risk factors. But until now only intakes of red and processed meat and 

alcohol are considered to be convincing dietary risk factors for colorectal cancer.40 

A systematic review and meta-analysis in 2011, used data from 25 

prospective cohort and nested case-control studies of dietary fibre or whole grain 

intake and incidence of colorectal cancer. The results showed that relative risk (RR) 

of developing colorectal cancer for the consumption of 10 g daily of total dietary 

fibre was 0.90 (10% reduced risk), for similar consumption of fruit fibre was 0.93, for 

vegetable fibre was 0.98, for cereal fibre was 0.90, and for legume or pulses (lentils, 
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red kidney beans, chickpeas, baked beans, peanuts, soybeans) fibre was 0.62 (the 

lowest risk).41,42 

Scientific evidence focused on the fact that modifiable dietary habits 

influence key cellular and molecular processes that characterise initiation and 

progression of human cancer. Epidemiology identifies associations between aspects 

of diet, nutrition, and physical activity with one or more cancers. For example, there 

are strong evidence that excess of consumption of alcohol and processed meat are 

likely causal factors of colorectal cancer. The opposite has been proved for dietary 

fibre which act beneficially in the gastrointestinal tract and lowers the risk for 

colorectal cancer in humans. Cancer protection in humans mainly derives from a 

systemic metabolic environment that promotes healthy cell replication and tissue 

integrity. Healthy diet is a fundamental contributor to this end. Humans must avoid 

excess adiposity [a condition of being overweight, or obese, defined by measuring a 

person's body mass index (BMI)]. This can be achieved through healthy dietary 

patterns rich in plant foods (legumes, wholegrains, pulses, vegetables and fruits), 

with modest meat, fish and dairy, low in alcohol and salt preserved foods, and an 

active way of life, avoiding sedentary life. These were concluding remarks of the 

WECRF/AICR report (diet, nutrition, activity and cancer risk) in 2018.43,44  

All recent studies on the contribution of dietary habits to CVDs (coronary 

heart diseasea, stroke) and type 2 diabetes are positive, but their comprehensive 

evaluation of etiologic effects of dietary factors on cardiometabolic outcomes, their 

quantitative effects, and corresponding optimal intakes are not well-established. A 

systemic review (2017) collected scientific data on the evidence for effects of dietary 

factors on cardiometabolic diseases (evidence for causality; quantification of 

etiologic effects, potential for bias of etiologic effects and determination of optimal 

population intake levels). Etiologic effects were quantified from published or de 

novo meta-analyses of prospective studies or randomized clinical trials, 

incorporating standardized units, dose-response estimates, and heterogeneity. 

Optimal intakes were determined by levels associated with lowest disease risk. The 

reviewers identified 10 foods and 7 nutrients with evidence for causal 

cardiometabolic effects. 
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a. Dietary factors that offered protective effects were: fruits, vegetables, 

beans/legumes, nuts/seeds, whole grains, fish, yogurt, fiber, seafood omega-3s, 

polyunsaturated fats (vegetable oils), and potassium (K, avocado, banana, spinach, 

sweet potatoes, black beans, etc),  

b. Dietary factors proved harmful to health: red meats, processed meats 

(bacon, sausages, ham, canned meat, etc), sugar-sweetened beverages, glycemic 

load, trans-fats, and sodium (Na, as sodium chloride, salt),  

All etiologic effects declined with age, but did not generally vary by sex. Established 

optimal population intakes were generally consistent with observed national intakes 

and major dietary guidelines.45  

China has changed dramatically in the last 25 years and accordingly their 

lifestyle habits and dietary intakes became more similar to other developed 

counrtries. In 2016 a study was published for mortality from Ischemic heart diseases 

(IHDs) and DALY ascociated with a number of modifiable risk factors in the Fujian 

provice of China as part of the Global Burden of Disease (GBD) 2013 Study. Fujian is 

one of the most affluent province on the southeast coast of mainland China with 40 

million population and big cities. Industries in Fujian spanning tea production, 

clothing and sports manufacturers, also many foreign commercial and industrial 

enterprises have operations in Fujian. 

  

Figure 5. The Fujian in the southeast coast of China is one of the most affluent 
provinces of mainland China. The population of Fujian has changed their lifestyle and 
dietary habits in the last decades. Fujian has many industries for tea production, 
clothing and sports manufacturers. Also, many foreign enterprises have operations 
in Fujian, Boeing, Dell, GE, Kodak, Nokia, Siemens,TDK and Panasonic. 
 

https://en.wikipedia.org/wiki/Provinces_of_China
https://en.wikipedia.org/wiki/East_China
https://en.wikipedia.org/wiki/Mainland_China
https://en.wikipedia.org/wiki/Provinces_of_China
https://en.wikipedia.org/wiki/Mainland_China
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Statistical models were employed to produce comprehensive results of IHD 

deaths, DALYs and attributable to risk. The age-standardized IHD deaths rate 

increased by 15.3% from 1990 per 100,000 population to 2013. The age-

standardized IHD DALYs has slightly decreased 8.8% from 1990 to 2013 per 100,000 

population. The 5 leading modifiable risk factors for all ages IHD and DALY were:   

a. High systolic blood pressure (systolic hypertension, old age, prevention through 

exercise, healthy diet, less salt, less alcohol, no smoking), 

b. High total cholesterol (consumption of saturated fats, obesity), 

c. Tobacco smoking (volative carcinogens, tar, respiratory oxidative stress),  

d. Diet high in sodium (consumption of preserved food, added salt), and  

e. High fasting plasma glucose (consumption of sweets, sugar and berverages with 

added sugar).  

The conclusion of Chinese scientists was that lifestyle changes, 

environmental conditions, and metabolic risks can explain most of the IHD and 

DALYs in the Fujian province providing many opportunities for prevention by 

changing dietary habits.46 

 

The long-term effect of overweight/obesity in adults’ health 
 

Concern about the global prevalence of childhood obesity/overweight has 

resulted in considerable research efforts to understand factors that play an 

important role. In the last decades studies showed that child and adolescent 

obesity remain prevalent across all countries of the developed world, with a 

number of adverse consequences for physical and mental health of humans in their 

adult life.47-49 

A systematic review published in 2011 investigated the evidence (for the 

period January 2002 to June 2010) data from various new studies which contained a 

measure of overweight/obesity between birth and 18 years associated with 

morbidity and premature mortality in adulthood. The review investigated data from 

5 eligible studies that examined associations between overweight/obesity, and 

premature mortality. Four studies (out of 5) revealed significantly increased risk of 

premature mortality with child and adolescent overweight/obesity. A high number 
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(11 studies) of studies focusing on cardiometabolic morbidity reported that 

overweight and obesity were associated with significantly increased risk in aduld life 

of later cardiometabolic morbidity (diabetes, hypertension, ischaemic heart disease 

and stroke). The hazard ratios (HR) in these studies ranged from 1.1–5.1. But also, 9 

studies that examined associations of child or adolescent obesity with other adult 

morbidity: studies of cancer morbidity were inconsistent; child and adolescent 

overweight and obesity were associated with significantly increased risk of later 

disability pension, asthma, and polycystic ovary syndrome symptoms. The reviewers 

concluded that there is a fairly consistent body of evidence demonstrating that 

overweight/obesity in childhood (age 1-10 years) and adolescence (10-21 years) 

have adverse consequences on premature mortality and physical morbidity in 

adulthood (beginning at age 21 years, middle age commencing at about 40 years and 

old age at about 60 years).50,51  

A number of studies in the last years have assessed the effect of 

overweight/obesity status from childhood to adulthood and the development of 

adult hypertension (high blood pressure). Chinese scientists used data (from the 

China Health and Nutrition Survey cohort study) which applied to 2,095 participants. 

These Chinese had at least one measurement of Body Mass index (BMI) and blood 

pressure (BP) in childhood (aged 6-17 years) and in early adulthood (aged 18-37 

years) between 1991 and 2011. A statistical model was used to assess the effect of 

overweight/obesity status change from childhood to early adulthood on risk of 

developing adult hypertension. The results showed that overweight or obesity in 

early adulthood were associated with adult hypertension irrespective of weight 

status in childhood. In contrast, the risk of adult hypertension could be reversed if 

overweight/obese children become normal weight adults.52 

 Urbanization is a dramatic trend of the last decades worldwide in most 

developed countries. In 1900, 10% of the world's population lived in cities. In 2018 

55% of the world’s population lived in urban areas (megacities, cities and towns), a 

proportion that is expected, with the present trends, to increase to 68% by 2050.53 

 In parallel with the increase of the proportion of the population that live in 

cities there is a steady increase of Body Mass Index (BMI) which at present 
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represent a simple index for human obesity (weight in Kg/divided by the height 

square in m). This has led to a widely reported view that urbanization is one of the 

most important drivers of the global rise in obesity duie to changes in the dietary 

intake, changes in workpatterns, and the lack of exercise. A report of 2,009 

population-based studies, with measurements of height and weight in more than 

112 million adults, to report national, regional and global trends in mean BMI 

segregated by place of residence (a rural or urban area) from 1985 to 2017. The 

report shows that, contrary to the dominant paradigm, more than 55% of the 

global rise in mean BMI from 1985 to 2017—and more than 80% in some low- and 

middle-income regions—was due to increases in BMI in rural areas. This large 

contribution stems from the fact that, with the exception of women in sub-

Saharan Africa, BMI is increasing at the same rate or faster in rural areas than in 

cities in low- and middle-income regions. These trends have in turn resulted in a 

closing—and in some countries reversal—of the gap in BMI between urban and 

rural areas in low- and middle-income countries, especially for women. In high-

income/industrialized countries, scientists noted a persistently higher rural BMI, 

especially for women. Scientists suggest that there is an urgent need for an 

integrated approach to rural nutrition that enhances financial and physical access 

to healthy foods, to avoid replacing the rural undernutrition disadvantage in poor 

countries with a more general malnutrition. NCD Risk Factor Collaboration (NCD-

RisC) is a network of health scientists around the world that provides rigorous and 

timely data on major risk factors for non-communicable disease for all of the world's 

countries.54 

 

Premature deaths from Noncommunicable Diseases 
 

In 2017 there were worldwide 56 million deaths, of which 

Noncommunicable Diseases (NCDs) were 41 million (73%), Communicable Diseases 

(Infectious CDs) 10.4 million (19%) and injuries 4.78 million. The most important 

NCDs are cardiovascular diseases (CVDs), cancer, diabetes and chronic respiratory 

diseases. Infectious diseases (communicable diseases) have decreased substantially 
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with clean drinking water, sewage facilities and antibioticw. They are caused by 

microorganisms, bacteria, viruses, parasites and fungi. Infectious diseases can be 

spread, directly or indirectly, from one person to another: Turbeculosis, HIV/AIDS, 

Influenza, Malaria, Hepatiis A and B, Measles, Cholera, etc. (WHO, Global Health 

Risks, 2019,[https://ww2w.who.int/healthinfo/global _disease/ global_health_risks/en/]. 

The leading causes of death share key modifiable behavioural risk factors like 

tobacco use, unhealthy diet, lack of physical activity, and excess consumption of 

alcohol (… and ageing), which in turn lead to overweight and obesity, high blood 

pressure and cholesterol. NCDs continue to be an important public health challenge 

in all countries, including low- and middle-income countries where more than 75% 

of NCD deaths occur (World Health Organization. Noncommunicable Diseases, 

Progress Monitor 2017. WHO publs, Geneva, 2017). 

Premature death from noncommunicable diseases (NCDs) continues to be 

one of the major development challenges in the 21st century. NCDs kill 15 million 

women and men between the ages of 30 and 70 each year, and leave no country 

untouched. This burden is rising disproportionately among low-income and lower-

middle-income countries, where almost ½ of premature NCD deaths occur. These 

deaths disproportionally affect the poorest people of the population. The NCD 

epidemic is driven by poverty, globalization of marketing and trade of health-

harming products, rapid urbanization (megacities), and rapid population growth. 

In May 2015 the World Health Organization (WHO) published a Technical 

Note on how will report in 2017 to the United Nations General Assembly on the 

progress achieved in the implementation of national commitments included in the 

2011 UN Political Declaration and the 2014 UN Outcome Document on NCDs 

(Noncommunicable Diseases Progres in a global scale).  

In April 2019 an international group of health scientists (more than 120 

scientific experts) published, after a prolonged collection of data worldwide, in the 

prestigious medical journal Lancet (on line 3/4/2019) “Health Effects of Dietary Risks 

in 195 Countries, 1990-2017: A Systematic Analysis for the Global Burden of Disease 

Study 2017”. By using a comparative risk assessment approach, they estimated the 

proportion of disease-specific burden attributable to each dietary risk factor (also 

https://www.who.int/healthinfo/global_burden_disease/%20global_health_risks/en/
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referred to as population attributable fraction) among adults aged 25 years or older. 

The main inputs to this analysis included the intake of each dietary factor, the effect 

size of the dietary factor on disease endpoint, and the level of intake associated 

with the lowest risk of mortality. Then, by use of disease-specific population 

attributable fractions, mortality, and disability-adjusted life-years (DALYs), they 

calculated the number of deaths and DALYs attributable to diet for each disease 

outcome. The results showed that:55 

a. 11 million (in 2017) of deaths and 255 million (range 234–274 million) of 

DALYs were attributable to dietary risk factors (for all of them). For individual 

dietary risks the most importrant were:  

b. High consumtpion of salty foods, or high intake of salt (or sodium). This 

dietary intake is responsible for, approximatelly, 3 million deaths [range 1-5] and 70 

million [range 34–118] DALYs (responsible for high blood pressure),   

c. Reduced consumption of whole grains [wheat, corn, rice, oats, barley, rye 

etc – when these foods are eaten in their “whole” form]  or low intake of whole 

grains [3 million (range n2–4)] deaths and 82 million [range 59–109] DALYs, 

d. Reduced consumption of fruit (fruit contain antioxidant polyphenols, 

vitamins and minerals), or low intake of fruits [2 million (range 1–4) deaths and 65 

million (range 41–92) DALYs.  

These were the leading dietary risk factors for deaths and DALYs globally and 

in most countries in the study. Dietary data were from mixed sources and were not 

available for all countries, increasing the statistical uncertainty of study’s estimates. 

This long-term study provideed a comprehensive picture of the potential impact of 

suboptimal diet on NCD mortality and morbidity, highlighting the need for 

improving diet across nations.55 

 The discussion-conclusion of the results by the scientific group is very 

important and revealing for the dietary risk prevalence. The most important points 

are highlighed (minus references). 

“Discussion-Conclusions ……..  (our)  systematic evaluation of dietary consumption 

patterns across 195 countries provides a comprehensive picture of the health effects 

of poor dietary habits at the population level. ……….(We found that) improvement of 
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diet could potentially prevent one in every five deaths globally (it means 20% of all 

premature deaths can be avoided with better diet).  

“….(Our findings show that, unlike many other risk factors)…..dietary risks affected 

people regardless of age, sex, and sociodemographic development of their place of 

residence. Although the impact of individual dietary factors varied across countries, 

non-optimal intake of three dietary factors (whole grains, fruits, and sodium) 

accounted for more than 50% of deaths and 66% of DALYs attributable to diet.  

“(Our findings)…. show that suboptimal diet is responsible for more deaths than any 

other risks globally, including tobacco smoking, highlighting the urgent need for 

improving human diet across nations. Although sodium, sugar, and fat have been 

the main focus of diet policy debate in the past two decades, our assessment shows 

that the leading dietary risk factors for mortality are diets high in sodium, low in 

whole grains, low in fruit, low in nuts and seeds, low in vegetables, low in omega-3 

fatty acids; each (factor) accounting for more than 2% of global deaths (premature).  

“….This finding (of the study) suggests that dietary policies focusing on promoting 

the intake of components of diet for which current intake is less than the optimal 

level might have a greater effect than policies only targeting sugar and fat, 

highlighting the need for a comprehensive food system interventions to promote the 

production, distribution, and consumption of these foods across nations. Over the 

past decade, the effectiveness of a range of population-level dietary interventions 

has been systematically evaluated and several promising interventions have been 

identified. These include mass media campaigns, food and menu labeling, food 

pricing strategies (subsidies and taxation), school procurement policies, and worksite 

wellness programmes. Costeffectiveness analyses of these interventions have shown 

that targeting specific dietary factors (eg, sodium, or salt consumption, salty foods) 

might not only be cost-effective but cost-saving (better health , less hospital 

expenses). However, improvement of diet through population-level interventions 

faces several major challenges.  

“….First, the observed effects for most of these dietary interventions are far below 
the level required to achieve optimal diet globally, 
“…Second, there is almost no evidence on the effectiveness of these interventions 
on several important dietary factors (ie, nuts, whole grains, seafood, red meat, and 
processed meat).  
“….Third, cost-effectiveness analyses of dietary interventions are generally based on 
a range of simplifying assumptions and do not take into account the reactions of 
consumers (eg, substitution effect), the food industry (eg, food reformulations and 
pricing strategies), and other stakeholders in the real world. 
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“…… Fourth, despite the growing public and political will for the implementation of 
some of these policies (eg, trans fat bans), few countries have successfully adopted 
and implemented them. 
“……Fifth, many of these policies only target consumers but not the wide range of 
interconnected factors, such as food production, processing, and distribution, that 
exist throughout the food system. Indeed, these factors might affect dietary 
consumption, and it is important to include them to improve diet.” 
  
 “….Therefore, in view of the magnitude of the disease burden attributable to diet 

and the limitations of the existing interventions, development of novel food system 

interventions is urgently needed. Our results show a need for extensive changes in 

various sectors of the food system at the global, regional, and national levels to 

improve diet. Changes in agricultural practices, if not done properly, might raise 

concerns over potential environmental effects on climate change, biodiversity loss, 

degradation of land and soil, and freshwater depletion. 

“…A growing body of evidence has emerged in the past decade showing that shifting 

diet from unhealthy animal-based foods (eg, red meat and processed meat) to 

healthy plant-based foods (eg, fruits, vegetables, and whole grains) might be 

associated with lower emission of greenhouse gases and thus might be more 

environmentally sustainable. 

“……The few studies evaluating other environmental effects of the shift from animal-

based to plant-based diet have also demonstrated that this shift might be associated 

with lower land use and water footprint. However, because of the variations in the 

methods and research questions across these studies and scarcity of reliable 

estimates on dietary consumption patterns across nations, a comprehensive 

assessment of environmental effects of achieving optimal diet globally has not been 

possible to date. GBD (Global Burden of Diseases) estimates the dietary 

consumption of key foods and nutrients across 195 nations annually. These data 

provide a unique opportunity to quantify the environmental burden of current 

dietary consumption patterns at global, regional, and national levels in a consistent 

and comparable way. Additionally, these data could potentially be used to evaluate 

the effect of various food system interventions on human health and environment. 

Our study also demonstrates the gaps in nationally representative individual-level 

data on intake of key foods and nutrients in different regions of the world, 

highlighting the importance of establishing national surveillance and monitoring 

systems for key dietary risk factors. For example, although many countries collect 

data on fruit and vegetable intake, data on intake of specific nutrients such as 

sodium are scarce….”.  
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“…..The FAO/WHO Global Individual Food consumption data Tool aims to address 

this problem, but several important gaps will remain. In the absence of reliable 

biomarkers or more accurate methods of dietary assessment, the 24 hour diet recall 

or diet record remains the gold standard method of dietary assessment. However, 

evidence from validation studies suggests that it is not highly reliable for assessment 

of foods and nutrients due to recall bias or potential social desirability. This evidence 

highlights the need for development and validation of innovative dietary assessment 

methods. In the past decade, new methods have been developed; however, they 

have not been widely used and their validity has not been systematically evaluated. 

Furthermore, accurate estimation of nutrients (eg, fibre, calcium, and 

polyunsaturated fatty acids), remains a major challenge. Many countries do not have 

local food composition tables and rely on data from food composition tables from 

other countries (eg, US Department of Agriculture food composition tables). 

Additionally, the recipes of mixed dishes as well as formulation of the food products, 

particularly their content of fat, sugar, and sodium, varies across countries and over 

time, which makes estimation of the true intake of nutrient more challenging.  

“…..(Our)…systematic evaluation of epidemiological evidence shows several 

important limitations in existing dietary relative risks. The effect sizes of the dietary 

risk factors on disease endpoints were mostly obtained from metaanalyses of 

prospective observational studies. Although many of these dietary relative risks 

have been adjusted for the major confounders (eg, age, sex, smoking, and physical 

activity), the possibility of residual confounding cannot be excluded. To remove the 

effect of energy intake as a potential confounder and address measurement error in 

dietary assessment tools, most cohorts have adjusted for total energy intake in their 

statistical models. This energy adjustment means that diet components are defined 

as risks in terms of the share of diet and not as absolute levels of exposure. In other 

words, an increase in intake of foods and macronutrients should be compensated by 

a decrease in intake of other dietary factors to hold total energy intake constant. 

Thus, the relative risk of change in each component of diet depends on the other 

components for which it is substituted. However, the relative risks estimated from 

meta-analyses of cohort studies do not generally specify the type of substitution. 

The definition of dietary factors (eg, whole grains) also varies across studies…”. 

 “…….Additionally, given the intake of healthy dietary factors are generally positively 

correlated with each other and inversely correlated with harmful dietary factors, the 

effect size of the individual dietary factors might be overestimated. Many of the 

observational studies used for estimation of the relative risks have not corrected risk 

estimates for dietary measurement error, and some have adjusted for factors along 

the causal pathways. Although many cohort studies have collected dietary data, only 

a few of them have published results of their assessment, which increases the 
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possibility of publication bias. These limitations highlight the need for a collaborative 

effort to collect and harmonise all available dietary data from cohort studies and to 

do a pooled analysis for each diet– disease pair and quantify the effect size after 

adjusting for the same set of confounders. Other potential limitations should also be 

considered in interpreting and using the findings of our study. We did not evaluate 

the effect of other forms of malnutrition (ie, undernutrition and obesity). The 

epidemiological evidence supporting a causal relationship between dietary risks and 

disease endpoints were mostly from observational studies, and the strength of 

evidence was generally weaker than the strength of evidence supporting a causal 

relationship between other established risks factors (eg, tobacco use and high 

systolic blood pressure) and chronic diseases. Additionally, the strength of evidence 

varied across foods and nutrients. Dietary data were from mixed sources and were 

not available for all countries. These factors increase the statistical uncertainty of our 

estimates for exposure to dietary risks. For sodium, we did not include data from 

spot urine sample, which resulted in a lower data representativeness index for 

sodium than that of other dietary risks. In estimation of the NCD burden of diet, we 

assumed that the distribution of dietary factors is independent within each unit of 

analysis (ie, country, age, and sex group), which might have resulted in 

underestimation or overestimation of the combined effect of dietary factors. To 

quantify the effect of correlation of dietary factors, we used individual-level data 

from the US National Health and Nutrition Examination Survey and estimated the 

overall burden of dietary risks (ie, joint population attributable fractions) with and 

without taking into account their correlation. The absolute difference in the joint 

population attributable fractions, on average, was less than 2%. Additionally, deaths 

due to some dietary risk factors might not be mutually exclusive, which could result 

in overestimation of the burden of disease attributable to diet….”.  

“……In summary (discussion and concluding remarks), (we) found that poor dietary 

habits are associated with a range of chronic diseases and can potentially be a 

major contributor to NCD (Noncommunicable diseases) mortality in all countries 

worldwide. This finding highlights the urgent need for coordinated global efforts to 

improve the quality of human diet. Given the complexity of dietary behaviours and 

the wide range of influences on diet, improving diet requires active collaboration 

of a variety of actors throughout the food system, along with policies targeting 

multiple sectors of the food system….”. 

**[Health Effects of Dietary Risks in 195 Countries, 1990-2017: A Systematic Analysis 

for the Global Burden of Disease Study 2017. The Lancet, 393:1958-1972, 2019. 

Published online 11.5.2019. [https://www.thelancet.com/ action/showPdf?pii=S0140-

6736%2819%2930041-8].55 

https://www.thelancet.com/%20action/showPdf?pii=S0140-6736%2819%2930041-8
https://www.thelancet.com/%20action/showPdf?pii=S0140-6736%2819%2930041-8
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Conclusions 

All epidemiolgical and clinical studies have established that major causes of 

morbidity and mortality in old age are diseases in which lifestyle plays an important 

role. The most important modifiable risk factors are diet (or nutrition), physical 

activity, and smoking. Inevitably these three factors have been the focus of national 

and international human health improvement strategies and have been promoted 

for decades in developed countries. Changing these risk factors in the direction of a 

healthier lifestyle pattern could postpone the age of onset of permanent morbidity 

and disability and could have a major effect on quality of life. Most interventions on 

dietary habits have been systematically evaluated and their health effectrs have 

been identified. Cost-effectiveness analyses of these dietary interventions have 

shown that targeting specific dietary factors (eg, less salt and meat, increase of fruit 

vegetable and whole grains consumption) might not only be cost-effective but cost-

saving in health expenses. But, these improvements of diet through population-level 

interventions faces several major challenges. 

All studies showed that unhealthy dietary habits are associated with a range 

of chronic diseases (CVDs, cancer, type 2 diabetes) and can potentially be a major 

contributor to mortality worldwide. The role of diet is crucial in the development 

and prevention of cardiovascular diseases (CVDs). Diet high in saturated fat and 

excess salt increase the risk of heart diseases, but plenty of fruit, vegetables and 

whole grains can reduce substantially the risk. Also, statistical data calculate that 

over 40% of cancer cases and 45% of cancer deaths in developed countries are linked 

to modifiable risk factors (first-secondhand tobacco smoking, obesity, red and 

processed meat, alcohol, low in fruit- vegetables-dietary fiber, physical inactivity). 

Diets high in sugar, starches and fats overload the human body with more glucose 

than it needs. Diet is one of the most important modifiable risk factors for pre-

diabetes and type 2 diabetes (T2D). Humans must aim to eat a diet that includes 

healthy foods (fruits, vegetables, whole grains), instead of foods with added sugars 

(sugary drinks, cakes, ice cream, pies, and candy).  
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