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INTRODUCTION TO THE FRESHER PROJECT 

FRESHER is a collaborative research project that aims to detect emerging health scenarios to test 
and assess future policy options to tackle the burden of chronic non-communicable diseases 
(NCDs) in Europe. As one of the largest threats to public health globally, the exponential growth of 
NCDs in Europe has a serious negative impact on human development, reduces productivity, con-
tributes to poverty and creates a significant burden on health systems. Therefore, one of the main 
goals of FRESHER is to identify core determinants that could be targeted to lessen the impact of 
NCDs, focusing on a set of chronic diseases which currently constitute the bulk of the mortality 
rate in Europe: cardiovascular diseases, cancers, diabetes, chronic respiratory diseases obesity, 
musculoskeletal diseases, mental health and neurologic disorder. 
 
Rather than just extrapolating past health trends, the project consortium uses a variety of fore-
sight techniques that account for the interdependencies of structural long-term trends in demo-
graphic, gender relations, technological, economic, environmental, and societal factors for Euro-
pean countries. Supported by a mapping of determinants of NCDs in Europe, the developed model 
will capture the complex set of inter-relationships between individuals’ history of engagement in 
risk-taking behaviours, exposure to environmental risks and the resulting distribution of health, 
social and economic consequences across gender and across social groups. All of these efforts will 
fuse to elaborate and produce inputs for the empirically-based dynamic micro-simulation tool ca-
pable of quantifying the current and future health and economic impacts of risk factors as well as 
potential new policies and policy combinations. 
 

HORIZON SCANNING AND FORESIGHT 

Recent health related Foresights and Forecasts show widespread use of visions, scenarios and 
forecasts with demographic shifts, rising healthcare costs, and emerging technologies predominat-
ing.  
 
Statistical forecasting combined with perceived and extrapolated trends sketch scary future de-
velopments with regard to the rise of NCDs and health systems collapse. Even though a lot is 
known on the determinants of NCSs, one wonders why so little is done effectively at individual, 
community and political levels. One of the aims of WP3 of the Fresher Project is to identify trends 
and drivers that contribute to the determinants of NCDs and for opportunities for change. The 
identification and analysis of trends and drivers are set in the context of horizon scanning and 
foresight. 
 
Foresight is defined as a systematic, participatory, future-intelligence-gathering and medium-to-
long-term vision-building process aimed at enabling present-day decisions and mobilizing joint ac-
tions. It can be envisaged as a triangle combining “Thinking the Future”, “Debating the Future” 
and “Shaping the Future”. Foresight is neither prophecy nor prediction. It does not aim to predict 
the future – to unveil it as if it were predetermined – but to help us build it. It invites us to consid-
er the future as something that we can create or shape, rather than as something already decided 
(www.foresight-plattform.eu). 
 
Horizon scanning implies a search process, which is extended at the margins of ‘the known’ envi-
ronment and possibly beyond this (Loveridge, 2009) with the aim of identifying emerging issues 
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and events which may present themselves as threats or opportunities for society and policy. In 
line with this explanation, the UK Department for Environment, Food and Rural Affairs (DEFRA) de-
fined Horizon Scanning in 2002 as “the systematic examination of potential threats, opportunities 
and likely future developments which are at the margins of current thinking and planning” and, 
continuing, horizon scanning “may explore novel and unexpected issues, as well as persistent 
problems or trends“(www.foresight-plattform.eu). 
 
In this context, the FRESHER team tapped into a large variety of sources and expert knowledge to 
come up with those trends and drivers that are discussed as the most prominent ones within the 
scientific community of researches working in the field or in related fields. We organized group 
discussions with stakeholders of various field but all with a relation to NCDs to discuss our findings 
and get additional inputs and points of views. (The workshops are briefly described below) We are 
well aware of the deficits that our report here presents. Due to time and output orientation we 
had to be rather brief and selective in our result presentation. For each driver and trend, for each 
determinant and disease libraries could be filled. But it is also a task of foresight to present drivers 
and trends in a concise way and understandable for a broad (lay) audience in order to continue 
the process, e.g. by giving input to scenario building and micro-simulation. Beyond the work pack-
age results presented in this report, one additional target of FRESHER is to develop future scenari-
os that could form the basis for discussions for future policy formulations and options.  
 

WORKSHOPS FOR TREND- AND DRIVER IDENTIFICATION 

In the three workshops the discussion went beyond the common and well-researched determi-
nants. Participants and organizers asked for the wider correlations, such as in the context of food 
production and consumption, city planning and green spaces for individual physical activities, the 
impact of environmental pollution, the organisation of social life and many more. All three work-
shops started with a short introduction to the project and the trends and drivers identified.  The 
workshop continued with interactive work in small groups where every participant was asked to 
speak out and share their knowledge with the others. Their contributions were very important not 
only for the workshop but also for the further course of the project. They assessed the findings of 
the horizon scanning on trends and drivers in a discursive and moderated manner and collected 
additional drivers that had not been considered so far. 
 
There were between 25 and 28 participants at each workshop. They came from very different are-
as but all were somehow related to non-communicable diseases. When selecting the participants 
the FRESHER team took care to have a fair representation of experts with different backgrounds 
such as medicine and care, society, policy, media, research and industry.  
 
The workshops took place in Vienna, Brussels and Lisbon. Even though the agendas were quite 
similar, each workshop had also a special focus. In Vienna, the discussion centered on NCDs and 
people living in the city. In Brussels the focus was on differences in Eastern and Western Europe. 
And in Lisbon special aspects of people living in Southern Europe and suffering from austerity 
measures were taken into account. In each workshop, participants formed four groups to discuss 
four drivers or trends in particular and from different perspectives. There were drivers or trends 
already identified in the preliminary version of this reports or drivers and trends newly identified 
by the groups. All workshop results were documented by the FRESHER team. 
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1 NON-COMMUNICABLE DISEASES  

Non-communicable diseases (NCDs), also known as chronic diseases, are mainly represented by 
cardiovascular diseases, cancers, diabetes, chronic respiratory diseases, obesity, musculoskeletal 
diseases and mental disorders. NCDs represent a leading threat to human health and human de-
velopment in today’s world, and continue to be the leading cause of morbidity and mortality in the 
European Region but also globally and in the majority of low- and middle- income countries 
(LMICs). These NCD are the world’s leading causes of death, and kill an estimated 35 million peo-
ple each year - 60% of all deaths globally – with 80% (28 million) in LMIC. Of these, cardiovascular 
diseases account for most NCDs deaths (17.5 million people annually), followed by cancers (8.2 
million), respiratory diseases (4 million), and diabetes (1.5 million) (WHO, Global status report on 
non-communicable diseases; 2014). 
 
All age groups and all regions are affected by NCDs. WHO estimates that total deaths from non-
communicable diseases will increase by a further 17% over the next 10 years. NCDs are often 
prevalent in disadvantaged socio-economic populations and areas and represent a major obstacle 
to the economic development of many countries. WHO predicts the greatest increase in incidence 
of NCDs in Europe in the Eastern Mediterranean region with 25% rise. 
NCDs are often associated with older age groups, but evidence shows that 16 million of all deaths 
attributed to NCDs occur before the age of 70. Of these "premature" deaths, 82% occurred in 
LMICs (WHO, Non communicable diseases, fact sheet, 2015).  
 
Common, modifiable risk factors underlie the major NCDs. They include tobacco, harmful use of 
alcohol, unhealthy diet, insufficient physical activity, and overweight/obesity, raised blood pres-
sure, raised blood sugar and raised cholesterol. These diseases are driven by forces that include 
ageing, rapid unplanned urbanization, and the globalization of unhealthy lifestyles. The NCD threat 
can be overcome using existing knowledge. The solutions are highly cost-effective. Comprehensive 
and integrated action at country level, led by governments, is the means to achieve success 
(http://www.euro.who.int/en/health-topics/noncommunicable-diseases). 
 

Sources: 

• WHO/Europe, Non communicable diseases - - http://www.euro.who.int/en/health-

topics/noncommunicable-diseases  

• WHO, Non communicable diseases fact sheet, 2015 - - 

http://www.who.int/mediacentre/factsheets/fs355/en/  

• WHO, Global status report on non-communicable diseases 2014 –

http://www.who.int/nmh/publications/ncd-status-report-2014/en/   

1.1 CARDIOVASCULAR DISEASES  

 

The Burden 

Cardiovascular disease (CVD) is the leading cause of death and a major cause of disability and lost 
of productivity in adults worldwide. Every year, an estimated 17.5 million people globally die from 
CVDs, representing 31% of all global deaths (or 48% of NCD deaths). Of these deaths, an estimated 
7.4 million were due to coronary heart disease and 6.7 million were due to stroke. By 2030, it is 

http://www.euro.who.int/en/health-topics/noncommunicable-diseases
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estimated that 23 million people will die from CVDs each year (WHO, Cardiovascular diseases, Fact 
sheet N°317, 2015). 
 
CVD causes more than half of all deaths across the European Region. CVD causes 46 times the 
number of deaths and 11 times the disease burden caused by AIDS, tuberculosis and malaria com-
bined in Europe.  
 
The lifetime risk for a forty-year-old developing coronary heart disease is roughly 50% in men and 
32% in women. Research has shown that males between 20 and 64 years of age in semi- and un-
skilled manual occupations run a three times higher risk of premature death from CVD compared 
to those in professional and managerial positions. Moreover, when improvements to health do 
occur, the benefits are unevenly distributed within society. These conditions and their causes con-
tribute to differences in healthy life expectancy between and within European countries 
(http://www.euro.who.int/en/health-topics/noncommunicable-diseases/cardiovascular-diseases). 
 
The Diseases 

Cardiovascular diseases are a group of disorders of the heart and blood vessels and include: 
 
Coronary heart disease and cerebrovascular disease: disease of the blood vessels supplying the 
heart muscle or the brain, respectively. Heart attacks and strokes are usually acute events and are 
mainly caused by a blockage that prevents blood from flowing to the heart or brain. The most 
common reason for this is a build-up of fatty deposits on the inner walls of the blood vessels that 
supply the heart or brain. Strokes can also be caused by bleeding from a blood vessel in the brain 
or from blood clots.  
 
Peripheral arterial disease: disease of the blood vessels supplying the arms and legs. 
Rheumatic heart disease: damage to the heart muscle and heart valves from rheumatic fever, 
caused by streptococcal bacteria. Rheumatic fever is caused by an abnormal response of the body 
to infection with streptococcal bacteria, which usually begins as a sore throat or tonsillitis in chil-
dren. Rheumatic fever mostly affects children in developing countries, especially where poverty is 
widespread. Globally, about 2% of deaths from cardiovascular diseases are related to rheumatic 
heart disease. 
 
Congenital heart disease: malformations of heart structure existing at birth. 
Deep vein thrombosis and pulmonary embolism: blood clots in the leg veins, which can dislodge 
and move to the heart and lungs (NCD Alliance, Cardiovascular diseases). 
 
The Socioeconomic Impact 

CVD expenditures vary from country to country, but most countries spend 8-22% of their health 
budget on CVD. Nevertheless, CVD remains a major cause of health disparities and rising health 
care costs. At least three quarters of the world's deaths from CVDs occur in LMICs. Out of the 16 
million deaths under the age of 70 due to NCDs, 82% are in LMICs and 37% are caused by CVDs. 
People in LMICs often do not have the benefit of integrated primary health care programs for ear-
ly detection and treatment of people with risk factors compared to people in high-income coun-
tries. As a result, many people in LMICs are detected late in the course of the disease and die 
younger from CVDs and other NCDs, often in their most productive years 
(http://www.ncdalliance.org/node/38 ). 

http://www.ncdalliance.org/node/38
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Prevention and Risk Factors 

These diseases occur in infants, children, and adults of both sexes, and they affect people of all 
races and ethnicities. The majority of CVDs are caused by risk factors that can be controlled, treat-
ed or modified, such as high blood pressure, cholesterol, overweight/obesity, tobacco use, lack of 
physical activity and diabetes. Cessation of tobacco use, reduction of salt in the diet, consuming 
fruits and vegetables, regular physical activity and avoiding harmful use of alcohol have been 
shown to reduce the risk of CVDs. Moreover, drug treatment of diabetes, hypertension and high 
blood lipids may be necessary to reduce cardiovascular risk and prevent heart attacks and strokes. 
In terms of attributable deaths, the leading CVD risk factor is raised blood pressure (to which 13% 
of global deaths is attributed), followed by tobacco use (9%), raised blood glucose (6%), physical 
inactivity (6%) and overweight and obesity (5%) (http://www.cdc.gov/heartdisease/index.htm). 
 
In addition to the modifiable risk factors, there are some risk factors that cannot be changed (age, 
gender, hereditary factors). However, people in these high-risk categories should receive regular 
check-ups. 
 
There are also a number of underlying determinants of CVDs or "the causes of the causes". These 
are a reflection of the major forces driving social, economic and cultural change, globalization, ur-
banization and population ageing. Other determinants of CVDs include poverty, stress and family 
history. 
 
At the individual level, for prevention of first heart attacks and strokes, individual health-care in-
terventions need to be targeted to those at high total cardiovascular risk or those with single risk 
factor levels above traditional thresholds, such as hypertension and hypercholesterolemia. The 
former approach is more cost-effective than the latter and has the potential to substantially re-
duce cardiovascular events. This approach is feasible in primary care in low-resource settings, in-
cluding by non-physician health workers (http://www.cdc.gov/stroke/index.htm). 
 
For secondary prevention of CVD in those with established disease, including diabetes, treatment 
with aspirin, beta-blockers, angiotensin-converting enzyme inhibitors or statins are necessary. It 
has been estimated that a regimen of aspirin, statin and blood pressure-lowering agents may sig-
nificantly reduce the risk of death from CVD in people at high cardiovascular risk. Providing such a 
regimen to those eligible between 40-79 years of age has been estimated to avert about one fifth 
of cardiovascular deaths in the next 10 years, with 56% of deaths averted in people younger than 
70 years. 
 
The benefits of these interventions are largely independent, but when used together with smoking 
cessation, nearly 75% of recurrent vascular events may be prevented. Currently there are major 
gaps in the implementation of these interventions particularly at the primary health care level. 
In addition costly surgical operations (i.e. coronary artery bypass; balloon angioplasty; valve repair 
and replacement; heart transplantation; artificial heart operations) or medical devices (i.e. pace-
makers, prosthetic valves, patches for closing holes in the heart) are sometimes required to treat 
some CVDs.  
 
Prevention of heart attacks and strokes through a total cardiovascular risk approach is more cost-
effective than treatment decisions based on individual risk factor thresholds only and should be 
part of the basic benefits package for pursuing universal health coverage. Achieving this target will 
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require strengthening key health system components, including health-care financing to ensure 
access to basic health technologies and essential NCD medicines 
(http://www.cdc.gov/heartdisease/index.htm ). 
 
Sources: 

• WHO/Europe, Cardiovascular diseases - http://www.euro.who.int/en/health-

topics/noncommunicable-diseases/cardiovascular-diseases 

• WHO, Cardiovascular diseases, Fact sheet N°317, 2015 -   

http://www.who.int/mediacentre/factsheets/fs317/en/  

• NCD Alliance, Cardiovascular diseases - http://www.ncdalliance.org/node/38  

• Center for disease control and prevention (CDC), Heart disease - 

http://www.cdc.gov/heartdisease/index.htm  

• Center for disease control and prevention (CDC), Stroke - 

http://www.cdc.gov/stroke/index.htm  

 

1.2 CANCER 

 

The Burden 

Cancer is a leading cause of death worldwide and accounts for 7.6 million deaths (around 15% of 

all deaths) per year. 66% of all cancer deaths occurred in LMICs. Deaths from cancer worldwide 
are projected to continue rising, with an estimated 13.1 million deaths in 2030 (WHO, Cancer, Fact 
sheet N°297, 2015 ).  
 
With more than 3 million new cases and 1.7 million deaths each year, cancer represents the sec-
ond most important cause of death and morbidity in Europe after CVDs.  
 
The Diseases 

Cancer refers to any one of a large number of diseases characterized by the development of ab-
normal cells that divide uncontrollably and have the ability to infiltrate and destroy normal body 
tissue. This arises from a change in one single cell, and may be started by external agents and in-
herited genetic factors and can affect almost any part of the body.  
 
The transformation from a normal cell into a tumor cell is a multistage process where growths of-
ten invade surrounding tissue and can metastasize to distant sites. These changes result from the 
interaction between a genetic factors and external agents such as the chemicals in tobacco smoke, 
or radiation, such as ultraviolet (UV) rays from the sun.  
 
The main types of cancer are: lung (1.4 million deaths/year); stomach (737,000 deaths); liver 
(695,000 deaths); colorectal (609,000 deaths); breast (458,000 deaths) 
(http://www.ncdalliance.org/node/40). 
 
In particular the most common types of cancer in males are lung cancer, prostate cancer, colorec-
tal cancer, and stomach cancer, and in females, the most common types are breast cancer, colo-

http://www.cdc.gov/heartdisease/index.htm
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rectal cancer, lung cancer, and cervical cancer. In children, acute lymphoblastic leukemia and brain 
tumors are most common except in Africa where non-Hodgkin lymphoma occurs more often. In 
2012, about 165,000 children under 15 years of age were diagnosed with cancer.  
 
The Socioeconomic Impact 

The first EU-wide analysis of the economic impact of cancer in European Union countries (2009) 
revealed that the total cost was 126 billion euro and of that 51 billion euro was down to 
healthcare costs including doctors' time and drug costs. Lost productivity, because of work missed 
through sickness or dying young, cost 52 billion euro while the cost to families of providing care 
was put at 23 billion euro (http://www.who.int/cancer/en/). 
 
Lung cancer accounted for more than a tenth of all cancer costs in Europe. The deadly cancer 
tends to affect people at an earlier age than other cancers so the lost productivity through early 
deaths is a major factor. 
 
Prevention and Risk Factors 

The most-studied known or suspected risk factors for cancer include: 
Age: advancing age is the most important risk factor for cancer overall, and for many individual 
cancer types. According to the most recent statistical data from NCI’s Surveillance, Epidemiology, 
and End Results program, the median age of a cancer diagnosis is 66 years 
(http://www.who.int/cancer/prevention/en/).  
 
Cancer-Causing Substances: cancer is caused by changes to certain genes that alter the way our 
cells function. Some of these genetic changes occur naturally when DNA is replicated during the 
process of cell division. But others are the result of environmental exposures that damage DNA. 
These exposures may include physical carcinogens, such as ultraviolet and ionizing radiation or as-
bestos, chemical carcinogens, such as vinyl chloride, or betnapthylamine, components of tobacco 
smoke, aflatoxin (a food contaminant) and arsenic (a drinking-water contaminant), biological car-
cinogens, such as infections from certain viruses, bacteria or parasites. 
 
Tobacco: tobacco use is a leading cause of cancer and of death from cancer. People who use to-
bacco products or who are regularly around environmental tobacco smoke (also called 
secondhand smoke) have an increased risk of cancer because tobacco products and secondhand 
smoke have many chemicals that damage DNA. Tobacco use causes many types of cancer, includ-
ing cancer of the lung, larynx (voice box), mouth, esophagus, throat, bladder, kidney, liver, stom-
ach, pancreas, colon and rectum, and cervix, as well as acute myeloid leukemia. People who use 
smokeless tobacco (snuff or chewing tobacco) have increased risks of cancers of the mouth, 
esophagus, and pancreas. 
 
Alcohol Drinking: alcohol can increase the risk of cancer of the mouth, throat, esophagus, larynx 
(voice box), liver, and breast. The more you drink, the higher your risk. The risk of cancer is much 
higher for those who drink alcohol and also use tobacco.  
 
Radiation: radiation of certain wavelengths, called ionizing radiation, has enough energy to dam-
age DNA and cause cancer. Ionizing radiation includes radon, x-rays, gamma rays, and other forms 
of high-energy radiation. Lower-energy, non-ionizing forms of radiation, such as visible light and 
the energy from cell phones and magnetic fields, do not damage DNA and have not been found to 
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cause cancer.  
 
Infectious Agents: certain infectious agents, including viruses, bacteria, and parasites, can cause 
cancer in infected people or increase the risk that cancer will form. Some viruses can disrupt nor-
mal controls on cell growth and proliferation. They may also increase the chance that a person will 
be affected by other cancer risk factors, such as UV radiation or substances in tobacco smoke that 
cause cancer. In the developing world nearly 20% of cancers are due to infections such as hepatitis 
B, hepatitis C (liver cancer), human papillomavirus (HPV) (cervical cancer) and helicobacter pylori 
(stomach cancer). 
 
Chronic Inflammation: in chronic inflammation, the inflammatory process may begin even if there 
is no injury, and it does not end when it should. Why the inflammation continues is not always 
known. Chronic inflammation may be caused by infections that don’t go away, abnormal immune 
reactions to normal tissues, or conditions such as obesity. Over time, chronic inflammation can 
cause DNA damage and lead to cancer. For example, people with chronic inflammatory bowel dis-
eases, such as ulcerative colitis and Crohn disease, have an increased risk of colon cancer. 
 
Diet: the dietary component is associated with a change in cancer risk (i.e. vegetables, fruits, 
whole grains, processed and red meet), not that the dietary component is responsible for, or 
causes, the change in risk. For example, study participants with and without cancer could differ in 
other ways besides their diet, and it is possible that some other difference accounts for the differ-
ence in cancer.  
 
Obesity: people who are obese may have an increased risk of several types of cancer, including 
cancers of the breast (in women who have been through menopause), colon, rectum, endometri-
um (lining of the uterus), esophagus, kidney, pancreas, and gallbladder. Conversely, eating a 
healthy diet, being physically active, and keeping a healthy weight may help reduce risk of some 
cancers. These healthy behaviors are also important to lessen the risk of other illnesses, such as 
heart disease, type II diabetes, and high blood pressure. 
 
Sunlight: the sun, sunlamps, and tanning booths all give off UV radiation. Exposure to UV radiation 
causes early aging of the skin and skin damage that can lead to skin cancer. 
 
Many of the most common high-impact cancers – breast, cervical, oral and colorectal cancers – 
lend themselves to affordable and accessible early detection through screening, with high poten-
tial for recovery if diagnosed at an early stage and appropriate treatment is provided. 
More than 30 % of cancers are preventable through modification of behavior and lifestyles. To-
bacco consumption and excessive alcohol consumption cause about 40% of the total cancer bur-
den. If the consequences of inappropriate diet, obesity and insufficient physical activity are added, 
the percentage of cancers due to an unhealthy lifestyle rises to 60%. 
 
In addition, a significant proportion of cancers can be cured, by surgery, radiotherapy or chemo-
therapy and targeted therapy, especially if they are detected early. 
 
Sources: 

• WHO/Europe, Cancer - http://www.euro.who.int/en/health-topics/noncommunicable-

diseases/cancer 
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• WHO, Cancer - http://www.who.int/cancer/en/  

• NCD Alliance, Cancer - http://www.ncdalliance.org/node/40  

• WHO, Cancer, Fact sheet N°297, 2015 - 

http://www.who.int/mediacentre/factsheets/fs297/en/  

• WHO, Cancer Prevention - http://www.who.int/cancer/prevention/en/   

1.3 DIABETES 

 

The Burden 

Diabetes is one of the most common NCDs globally. It is the fourth or fifth leading cause of death 
in most high-income countries and there is substantial evidence that it is epidemic in many eco-
nomically developing and newly industrialized countries. Diabetes can lead to cardiovascular dis-
ease, blindness, kidney failure, loss of limbs and loss of life. It causes suffering and hardship for the 
approximately 60 million people in the European Region currently living with the disease (about 
10.3% of men and 9.6% of women aged 25 years and over), while also straining the Region’s econ-
omies and health systems. 
 
387 million people had diabetes in 2014, and without effective prevention and management pro-
grammes this number is expected to rise to 592 million by 2035. 77% of people with diabetes live 
in LMICs. Prevalence of diabetes is increasing in the European Region, already reaching rates of 
10-12% of the population in some Member States. This increase is strongly associated with in-
creasing trends towards overweight and obesity, unhealthy diets, physical inactivity and socioeco-
nomic disadvantage (WHO, Diabetes, Fact sheet N°312, 2015 ).  
 
The Diseases 

Diabetes is a chronic disease that arises when the pancreas does not produce enough insulin, or 
when the body cannot effectively use the insulin it produces. Failure of insulin production, insulin 
action or both leads to raised glucose levels in the blood (hyperglycaemia). This is associated with 
long-term damage to the body and the failure of various organs and tissues (Alberti KG, et al. 
1998). 
 
Type1 diabetes, although less common than type 2 diabetes, is increasing each year in both rich 
and poor countries. In most high-income countries, the majority of people with diabetes in the 
younger age groups have type 1. Type 1 diabetes is an autoimmune disease characterized by the 
destruction of the insulin-producing cells in the pancreas. Consequently, people with type 1 diabe-
tes produce very little or no insulin and must take insulin to survive. Type 1 diabetes is not pre-
ventable with current knowledge. 
 
Type 2 diabetes makes up about 85 to 95% of all diabetes in high-income countries and may ac-
count for an even higher percentage in LMICs. Type 2 diabetes results from the body’s ineffective 
use of insulin (insulin resistance). Type 2 diabetes is largely preventable and can often be managed 
through exercise and diet. However, in many cases, oral drugs are needed and often insulin is re-
quired. Impaired glucose tolerance (IGT) and impaired fasting glycaemia (IFG) are intermediate 
conditions in the transition between normality and diabetes. People with IGT or IFG are at high 
risk of progressing to type2 diabetes, although this is not inevitable. 
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Gestational diabetes mellitus (GDM) is common and, like obesity and type 2 diabetes, is increasing 
throughout the world. GDM is a condition of hyperglycaemia during pregnancy in women without 
previously diagnosed diabetes. GDM affects about 4% of all pregnant women. Gestational diabe-
tes is most often diagnosed through prenatal screening, rather than reported symptoms. It is gen-
erally temporary, but women with gestational diabetes may develop type 2 later in life. 
 
If diabetes is not managed correctly, sufferers are likely to become progressively ill and debilitat-
ed. Over time, diabetes can damage the heart, blood vessels, kidneys, eyes and nerves. 
50% of people with diabetes die of cardiovascular disease (primarily heart disease and stroke), and 
10-20% of people with diabetes die of kidney failure. 
 
Long-term accumulated damage to the small blood vessels in the eye leads to diabetic retinopa-
thy, an important cause of blindness. After 15 years of diabetes, approximately 2% of people be-
come blind, and about 10% develop severe visual impairment. 
 
Damage to the nerves (diabetic neuropathy) affects up to 50% of people with diabetes. Although 
many different problems can occur as a result of diabetic neuropathy, common symptoms are tin-
gling, pain, numbness, or weakness in the feet and hands. Combined with reduced blood flow, 
neuropathy in the feet increases the chance of foot ulcers and eventual limb amputation. 
 
The overall risk of dying among people with diabetes is at least double the risk of their peers with-
out diabetes. 
 
The Socioeconomic Impact 

Diabetes creates an economic burden at the personal, national, and global level. In 2013, 10.8% of 
global health spending was directed at diabetes, and at the national level, the majority of coun-
tries dedicate between 5% and 18% of health spending to diabetes. Global health expenditure for 
diabetes was 548 billion USD in 2013, and this amount is projected to increase to 627 billion USD 
by 2035 (http://www.ncdalliance.org/node/37). 
 
Prevention and Risk Factors 

Genetics, some environmental factors and viral infections have been shown to increase one’s risk 
of type 1 diabetes, though research is still needed to further define type 1 diabetes risk factors. 
Conversely, preventative measures can be taken with type 2 diabetes (for example lifestyle chang-
es in diet and physical activity can be preventative actions), where risk factors are well known:  
Unhealthy diet: eating high levels of refined carbohydrates and saturated fat and not enough fruits 
and vegetables contributes to weight gain, thereby increasing the risk of diabetes 
(http://www.euro.who.int/en/health-topics/noncommunicable-diseases/diabetes). 
 
Physical inactivity: studies have shown that just 30 minutes of moderate exercise a day, five days a 
week is enough to promote good health and reduce the chance of developing type 2 diabetes. 
Overweight and obesity (BMI over 25 kg/m2): have been estimated to account for about 65-80% 
of new cases of type 2 diabetes. The risk is a function of the age of onset and the duration of obe-
sity, and weight gain during adult life. Overweight people run a lower relative risk than obese peo-
ple, however the fraction of disease attributable to overweight may be as high as, if not higher 
than, that due to obesity. This demonstrates the importance of preventing weight gain in all rang-
es. Low birth weight is also associated with increased risk of developing type 2 diabetes. 
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Age: the older a person is, the greater their risk of diabetes. However, type 2 diabetes is increasing 
in all age groups and is now also reported among children and adolescents. 
 
Gestational diabetes: women who have had GDM have an increased risk of developing type 2 dia-
betes in later years. GDM is also associated with increased risk of obesity and abnormal glucose 
metabolism during childhood and adult life in the offspring. 
 
Socioeconomic determinants: socioeconomic disadvantage contributes to the development of di-
abetes and its complications through inequitable access to quality treatment and environmental 
conditions that promote unhealthy choices. Almost 80% of diabetes cases occur in LMICs. Howev-
er, high rates of diabetes are also found among the lower-income groups in many middle- and 
high-income countries. For example, morbidity from diabetes complications is three and a half 
times higher among the poorest people in the United Kingdom than the richest. 
 
Other risk factors are: family history of diabetes, high blood pressure, poor nutrition during preg-
nancy, ethnic group, experiences and influences in early life.  
 
Though type 2 diabetes is largely preventable, it is unfair to believe that people have only them-
selves and their lifestyle to blame. Individual responsibility is important, but governments and so-
cieties must also play a part. In general, energy-dense, nutrient-poor foods, such as refined grains, 
added sugar and fats are not only convenient and tasty but also less expensive than nutrient-
dense lean meats, fish, fresh vegetables and fruit. Additionally, quitting smoking is a positive life-
style change that can prevent the development of type 2 diabetes. 
 
Healthy choices are easier when the policy environment nudges people in that direction or when 
the environment makes them the automatic choices. 
 
Sources: 

• WHO Europe, Diabetes - http://www.euro.who.int/en/health-topics/noncommunicable-

diseases/diabetes 

• WHO, Diabetes, Fact sheet N°312, 2015 - 

http://www.who.int/mediacentre/factsheets/fs312/en/  

• NCD Alliance, Diabetes - http://www.ncdalliance.org/node/37  

• Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes mellitus and its 

complications. Part 1: diagnosis and classification of diabetes mellitus provisional report of 

a WHO consultation.  Diabet Med. 1998 Jul;15(7):539-53. 

http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-9136(199807)15:7%3C539::AID-

DIA668%3E3.0.CO;2-S/epdf  

• Definition, diagnosis and classification of diabetes mellitus and its complications : report of 

a WHO consultation. Part 1, Diagnosis and classification of diabetes mellitus - See more at: 

http://apps.who.int/iris/handle/10665/66040#sthash.OYEb5K1l.dpuf  

• Center for disease control and prevention (CDC), Diabetes -  

http://www.cdc.gov/diabetes/data/index.html  
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1.4 CHRONIC RESPIRATORY DISEASES 

 

The Burden 

Chronic respiratory diseases (CRDs) can cause ill health, disability and death, they adversely im-
pact the quality of life of affected individuals and can lead to premature death. They also have 
large adverse economic effects on families, communities and societies in general. WHO/Europe 
aims to support Member States in their efforts to reduce the toll of morbidity, disability and 
premature mortality related to chronic respiratory diseases. 
 
Lung health is less well recognized as a critical health factor than other indicators, such as weight 
and blood pressure. However, anyone who has struggled to breathe, even for a short time, knows 
how essential it is. Preventable chronic respiratory diseases are currently under-recognised, un-
der-diagnosed, under-treated and insufficiently prevented. Respiratory conditions are believed to 
be the most commonly managed problems in general practice. Data from the Bettering the Evalu-
ation and Care of Health survey of general practitioners suggest that respiratory conditions were 
managed in approximately 1 in 5 encounters from 2004–05 to 2013–14. According to the latest 
available data for 1997–2006, over 12% of infant deaths in the European Region are due to respir-
atory diseases. In general, rates are considerably higher in eastern than in western Europe. 
Worldwide 235 million people are affected by asthma. It is the most common chronic disease 
among children and also affects adults. The causes of asthma and the reasons for its increasing 
prevalence in LMICs are not well understood (http://www.ncdalliance.org/node/39). 
 
64 million people suffer from chronic obstructive pulmonary disease (COPD), a term that covers 
emphysema and chronic bronchitis.  90% live in LMICs. COPD caused more than 3 million deaths in 
2005. The number of COPD deaths is expected to increase by more than 30% in the next 10 years 
and WHO projects it will be the 3rd leading cause of death worldwide by 2030. 
 
The Diseases 

The term CRDs describes a range of diseases of the airways and the other structures of the lungs 
including:   
Asthma: a chronic inflammatory disorder of the airways. People with asthma experience episodes 
of wheezing, breathlessness and chest tightness due to widespread narrowing of the airways 
(http://www.who.int/respiratory/en). 
 
COPD: limits airflow in the lungs, which can lead to mild or severe shortness of breath that is not 
fully reversible even with treatment. COPD is a serious long-term disease that mainly affects older 
people, and includes conditions such as emphysema and chronic bronchitis.  
 
'Hay fever': is a term commonly used to describe allergic rhinitis when it is caused by seasonal ex-
posure to pollen. Allergic rhinitis is one of the most common chronic respiratory conditions. 
 
Bronchiectasis: refers to an abnormal and irreversible widening of air passages in the lungs. People 
with bronchiectasis are prone to infections as mucus accumulates in the airways and becomes 
stagnant. It has a number of causes, including COPD, cystic fibrosis, low antibody levels and infec-
tions such as tuberculosis, whooping cough and measles. 
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Chronic sinusitis: is the inflammation of the lining of one or more sinuses (large air cavities inside 
the face bones). It occurs when normal draining of the sinuses is obstructed by swelling, excessive 
mucus, or an abnormality in the structure of the sinuses. It can cause discomfort and pain and is 
often linked to similar inflammation inside the nose.  
 
Cystic fibrosis (CF): is a hereditary disease in which mucus from glands is thicker and stickier than 
normal, affecting the lungs and other organs. Difficulty in clearing mucus from the airway leads to 
chest infections and airflow obstruction, with related problems such as bronchiectasis and short-
ened life expectancy.  
 
Occupational lung diseases: result from breathing in harmful dusts or fumes, such as silica, asbes-
tos and coal dust. This exposure typically occurs in the workplace. Pneumoconiosis, or scarring of 
the lung tissue caused by inhaled dust, is one of the most common forms of occupational lung dis-
ease. 
 
Sleep apnoea: is a condition that affects breathing while asleep. It reduces airflow which causes 
intermittent dips in the amount of oxygen in the blood and disturbs sleep. The individual with 
sleep apnoea is often unaware of the night-time breathing difficulties. 
 
Pulmonary fibrosis: is a scarring or thickening of the lungs. It affects the transfer of oxygen into the 
blood. Sometimes a cause can be identified for this but often the cause is not known. In this case it 
is described as idiopathic pulmonary fibrosis. 
 
The Socioeconomic Impact 

Similar to other NCDs, chronic respiratory diseases place a financial burden on those affected, 
their families and communities. 
 
Prevention and Risk Factors 

WHO/Europe aims to support Member States in their efforts to reduce the toll of morbidity, disa-
bility and premature mortality related to chronic respiratory diseases. Specific objectives include 
surveillance to assess the current problem and monitor progress, reduction of exposure to risk fac-
tors and strengthening of health systems to improve care for people suffering from chronic respir-
atory diseases (http://www.euro.who.int/en/health-topics/noncommunicable-diseases/chronic-
respiratory-diseases).  
 
The major risk factors for lung disease are well known. Mitigation of these risks can prevent or re-
duce the impact of lung disease.  
 
Tobacco Control: direct or indirect exposure to tobacco smoke is a major risk factor for all lung 
diseases. Effective tobacco control is essential to any strategy for preventing lung disease. Accord-
ing to the WHO Global Status Report on NCDs 2010, smoking is estimated to cause about 71% of 
all lung cancer deaths and 42% of chronic respiratory disease worldwide. Of the six WHO regions, 
the highest overall prevalence for smoking in 2008 was estimated to be the in the European Re-
gion, at nearly 29%. Survey data from 2002–2007 indicate that over half of all children aged 13–15 
years in many countries in the European Region are exposed to second-hand tobacco smoke at 
home. This exposure exceeds 90% in the Balkans and the Caucasus. Second-hand smoke causes 
severe respiratory health problems in children, such as asthma and reduced lung function; and 
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asthma is now the most common chronic disease among children throughout the Region. 
 
Occupational Health: preventive measures, such as adequate ventilation and early detection are 
vital to addressing occupational lung diseases. 
 
Indoor and Outdoor Air Quality: improvements in cook stove technology can help reduce exposure 
to indoor air pollution in homes. Smoke-free legislation protects air quality in workplaces, public 
places, health care facilities, educational facilities and public transportation. Other air quality con-
trols can reduce and eliminate exposure from industrial emissions, traffic, etc. Indoor air pollution 
from biological agents related to damp and mould increases the risk of respiratory disease in chil-
dren and adults. Children are particularly susceptible to the health effects of damp, which include 
respiratory disorders such as irritation of the respiratory tract, allergies and exacerbation of asth-
ma. Damp is often associated with poor housing and social conditions, poor indoor air quality and 
inadequate housing hygiene, which includes factors such as overcrowding, low air exchange rate, 
low indoor temperature and poor insulation. 
 
Diet and Nutrition: associations have been reported between chronic respiratory disease and diet. 
It is therefore feasible that dietary strategies compatible with those already existing for the con-
trol of coronary heart disease, diabetes and cancer could be developed for the primary and sec-
ondary prevention of CRDs as well.  
 
Early life: evidence shows that a child’s health in the first year of life affects the subsequent respir-
atory health.  Maternal smoking during pregnancy adversely affects the lung function of the child 
at birth. Long-term average exposure to particulate matters determines both the risks of chronic 
effects of pollution on children’s health and the frequency of acute effects, such as the aggrava-
tion of asthma or incidence of respiratory symptoms. 
 
Socioeconomically disadvantaged populations in low and middle-income countries are especially 
vulnerable to the development and exacerbation of respiratory diseases, in part because: 
they are more exposed to indoor solid fuels and unsafe occupational environments; occupational 
chronic respiratory diseases are often not adequately recognized as a problem; treatment drugs 
are often unavailable or not affordable and tobacco use tends to be higher among poor people 
than among wealthier members of society. 
 
Sources: 

• WHO/Europe, Chronic respiratory diseases - http://www.euro.who.int/en/health-

topics/noncommunicable-diseases/chronic-respiratory-diseases 

• WHO, Chronic respiratory diseases - http://www.who.int/respiratory/en/  

• NCD Alliance, Chronic respiratory diseases - http://www.ncdalliance.org/node/39  

  

1.5 OBESITY 

 

The Burden 

Obesity is a leading preventable cause of death worldwide, with increasing rates in adults and 
children. It is one of the greatest public health challenges of the 21st century. Its prevalence has 
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tripled in many countries of the WHO European Region since the 1980s, and the numbers of those 
affected continue to rise at an alarming rate. According to estimates for 2008, over 50% of both 
men and women in the WHO European Region were overweight, and roughly 23% of women and 
20% of men were obese. Based on the latest estimates in European Union countries, overweight 
affects 30-70% and obesity affects 10-30% of adults. In the European Region up to 27% of 13 years 
old and 33% of 11 years old child are obese.  
 
In 2013, the American Medical Association classified obesity as a disease. In addition to causing 
various physical disabilities and psychological problems, excess weight drastically increases a per-
son’s risk of developing a number of NCDs, including CVD, cancer and type 2 diabetes. The risk of 
developing more than one of these diseases (co-morbidity) also increases with increasing body 
weight. Obesity is already responsible for 2–8% of health costs and 10–13% of deaths in different 
parts of the European Region (http://www.euro.who.int/en/health-topics/noncommunicable-
diseases/obesity). 
 
The WHO predicts that overweight and obesity may soon replace more traditional public health 
concerns such as under nutrition and infectious diseases as the most significant cause of poor 
health.  
  
The Diseases 

Obesity is a complex disorder involving accumulation of an excessive amount of body fat to the ex-
tent that it may have a negative effect on health, leading to reduced life expectancy and/or in-
creased health problems. Obesity is diagnosed when the body mass index is 30 or higher 
(http://www.who.int/topics/obesity/en/).  
Obese people are more likely to develop a number of potentially serious health problems, includ-
ing: 

• High triglycerides and low high-density lipoprotein (HDL) cholesterol 
• Type 2 diabetes 
• High blood pressure 
• Metabolic syndrome: a combination of high blood sugar, high blood pressure, high tri-

glycerides and low HDL cholesterol 
• Heart disease 
• Stroke 
• Cancer, including cancer of the uterus, cervix, endometrium, ovaries, breast, colon, rec-

tum, esophagus, liver, gallbladder, pancreas, kidney and prostate 
• Breathing disorders, including sleep apnea, a potentially serious sleep disorder in which 

breathing repeatedly stops and starts 
• Gallbladder disease 
• Gynecological problems, such as infertility and irregular periods 
• Erectile dysfunction and sexual health issues 
• Nonalcoholic fatty liver disease, a condition in which fat builds up in the liver and can 

cause inflammation or scarring 
 

The Socioeconomic Impact 

Obesity is a public health and policy problem because of its prevalence, costs, and health effects. 
Reported relative economic burdens ranged from 0.09% to 0.61% of each country's gross domestic 
product (GDP). Obesity appears to be responsible for a substantial economic burden in many Eu-



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 20 of 112 

 

ropean countries, and the costs identified in the available studies presumably reflect conservative 
estimates. 
 
In addition to its health impacts, obesity leads to many problems and social stigmatization, includ-
ing disadvantages in employment and increased business costs. These effects are felt by all levels 
of society from individuals, to corporations, to governments. Moreover, the overall quality of life 
of an obese person may be diminished (causing depression, disability, sexual problems, shame and 
guilt, social isolation, lower work achievement). 
 
Prevention and Risk Factors  

Obesity usually results from a combination of causes and contributing factors, including: 
Physical inactivity: although there are genetic, behavioral and hormonal influences on body 
weight, obesity occurs when you take in more calories than you burn through exercise and normal 
daily activities. With a sedentary lifestyle, you can easily take in more calories every day than you 
use through exercise and normal daily activities (http://www.who.int/topics/obesity/en).  
 
Unhealthy diet and eating habits: an excessive food energy intake and a diet lacking in fruits and 
vegetables, full of fast food, and laden with high-calorie beverages and oversized portions contrib-
utes to weight gain. 
 
Medical problems: in some people, obesity can be traced to a medical cause, such as Prader-Willi 
syndrome, Cushing's syndrome and other conditions such as endocrine disorders or psychiatric ill-
ness. Medical problems, such as arthritis, also can lead to decreased activity, which may result in 
weight gain. 
 
Genetics: genes may affect the amount of body fat stored, and where that fat is distributed. Ge-
netics may also play a role in how efficiently the body converts food into energy and how the body 
burns calories during exercise. 
 
Family lifestyle: obesity tends to run in families. That's not just because of genetics. Family mem-
bers tend to share similar eating and activity habits (Sonntag D, et all. Nutrients. 2015 Oct 
16;7(10):8565-76.). 
 
Certain medications: some medications can lead to weight gain if you don't compensate through 
diet or activity. These medications include some antidepressants, anti-seizure medications, diabe-
tes medications, antipsychotic medications, steroids and beta blockers. 
 
Social and economic issues: research has linked social and economic factors to obesity. Avoiding 
obesity is difficult if you don't have safe areas to exercise. Similarly, you may not have been taught 
healthy ways of cooking, or you may not have money to buy healthier foods. In addition, the peo-
ple you spend time with may influence your weight (you're more likely to become obese if you 
have obese friends or relatives). 
 
Age: obesity can occur at any age, even in young children. But with age, hormonal changes and a 
less active lifestyle increase the risk of obesity. In addition, the amount of muscle in the body 
tends to decrease with age, leading to a decrease in metabolism. These changes also reduce calo-
rie needs, and can make it harder to keep off excess weight.  
 



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 21 of 112 

 

Pregnancy: during pregnancy, a woman's weight necessarily increases. Some women find this 
weight difficult to lose after the baby is born. This weight gain may contribute to the development 
of obesity in women. 
 
Quitting smoking: quitting smoking is often associated with weight gain. And for some, it can lead 
to enough weight gain that the person becomes obese. In the long run, however, quitting smoking 
is still a greater benefit to your health than continuing to smoke. 
 
Lack of sleep: not getting enough sleep or getting too much sleep can cause changes in hormones 
that increase the appetite.  
 
Sources: 

• WHO/Europe, Obesity - http://www.euro.who.int/en/health-topics/noncommunicable-

diseases/obesity 

• WHO, Obesity - http://www.who.int/topics/obesity/en/  

• Dobbs R, Sawers C, Thompson F, Manyika J, Woetzel J, Child P,  McKenna S, Spatharou 

A. How the world could better fight obesity. Report McKinsey Global Institute, 2014 

http://ncdalliance.org/news/how-world-could-better-fight-obesity  

• Sonntag D, Schneider S, Mdege N, Ali S, Schmidt B. Beyond Food Promotion: A System-

atic Review on the Influence of the Food Industry on Obesity-Related Dietary Behaviour 

among Children. Nutrients. 2015 Oct 16;7(10):8565-76.   

• Center for disease control and prevention (CDC), Division of Nutrition, Physical Activity, 

and Obesity - http://www.cdc.gov/nccdphp/dnpao/index.html  

 

  

1.6 MUSCULOSKELETAL DISEASES 

 

The Burden 

Musculoskeletal conditions (MSCs) are extremely common and have important consequences for 
the individual, society and the health service due to their frequency, chronicity, and resultant dis-
ability and they affect hundreds of millions of people around the world. Typically around 50% of 
the population report musculoskeletal pain at one or more sites for at least one week in the last 
month. MSCs are the second most common cause of disability worldwide, measured by years lived 
with disability (YLDs), with low back pain being the most frequent condition. Disability due to MSC 
is increased by 45% from 1990 to 2010, in particular osteoarthritis (OA), and is expected to contin-
ue to rise with an increasingly obese, sedentary and ageing population (Woolf AD et al, 2003 ).  
 
MSCs significantly affect the psychosocial status of affected people as well as their families and ca-
reers. The pain and physical disability brought about by MSCs affect social functioning and mental 
health, further diminishing the patient’s quality of life. 
 
The Diseases 

MSCs are a diverse group with regard to pathophysiology but are linked anatomically and by their 
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association with pain and impaired physical function. They encompass a spectrum of conditions, 
from those of acute onset and short duration to lifelong disorders.  
 
They can broadly be categorized as joint diseases, physical disability, spinal disorders, and condi-
tions resulting from trauma. Example of MSCs include spains, strains, carpal tunnel, hernia. Those 
conditions with the greatest impact on society include rheumatoid arthritis, OA, osteoporosis, low 
back pain, and limb trauma.  
 
Population surveys show that back pain is the most common site of regional pain in younger and 
middle aged adults, and knee pain in older people. The prevalence of physical disability is higher in 
women than men and it rises with age: around 60% of women aged over 75 living in the communi-
ty report some physical limitations (http://www.hse.gov.uk/msd/).  
 
The Socioeconomic Impact 

The cost of treating major MSCs is greater than for treatment of many other common health con-
ditions. Yet research dollars to identify causes, create new treatments, and reduce pain and disa-
bility remain much lower than that of other health conditions. 
 
The costs of MSCs include those to healthcare services, to society and indirect costs. MSCs are 
among the most commonly reported causes of work-related ill health. In individuals of working 
age, MSCs (in particular back pain and generalised widespread pain) are a common cause of sick 
leave and long term work disability and hence a big problem for the individuals affected, with 
huge economic consequences for society.  
 
Among older people rheumatoid arthritis, OA and osteoporosis are associated with a loss of inde-
pendence and a need for more support in the community or admission to residential care. Rheu-
matoid arthritis alone costs the UK economy between £3.8 and 4.8 billion a year. The average cost 
of a major hip procedure is £7800 and of a major knee procedure £6000.  
 
Around 15-20% of consultations in primary care are for MSCs. Many of these people are referred 
to allied health professions such as physiotherapists, occupational therapists or chiropractors; or 
to medical specialists such as rheumatologists, orthopedic surgeons or rehabilitation specialists. 
Total joint replacement (mainly of the hip or knee) is one of the most common elective operations 
for older people in most European countries. The major consequences for the health services of 
osteoporosis are forearm and vertebral fractures and hip fractures, significantly associated with 
higher mortality (Woolf AD, et al 2003 ). 
 

Prevention and Risk Factors 

The prevalence of certain MSCs varies depending on non-modifiable and modifiable risk factors.  
Non-modifiable risk factors are: 
Age: The risk of developing most types of MSCs increases with age. The increasing number of older 
people and the changes in lifestyle throughout the world mean that the burden on people and so-
ciety will increase dramatically (http://www.cdc.gov/arthritis/temp/pilots-
201208/pilot1/online/arthritis-challenge/02-Epidemiology/modrisks.htm). 
 
Gender: Most types of arthritis are more common in women; 60% of all people with arthritis are 
women. Gout is more common in men. 
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Genetic: Specific genes are associated with a higher risk of certain types of arthritis, such as rheu-
matoid arthritis, systemic lupus erythematous, and ankylosing spondylitis. 
 
Demographic factors: such as lower levels of education and lower income are associated with 
some MSCs. Although these risk factors are potentially modifiable, it is not clear if modifying them 
would reduce the risk of arthritis since the mechanisms by which they increase the risk are not yet 
understood. 
 
Modifiable risk factors are: 
Obesity: is a risk factor for several common forms of arthritis such as OA of the knee in women 
and gout in men. Obesity is a risk factor for both the development and progression of OA. Reduc-
ing weight, among the overweight, will decrease the risk of developing MSCs. About 66% of adults 
with doctor-diagnosed arthritis are overweight or obese (compared with 53% of adults without 
doctor-diagnosed arthritis) (Wearing SC, et al 2006 .). 
 
Joint injuries and damage to ligaments or cartilage: resulting from occupation, sports, or other 
sources of injury can increase the risk of MSCs. For example, a history of joint trauma is the 
strongest risk factor for unilateral OA of the knee or hip. 
 
Specific occupations: numerous studies have demonstrated an excess of site-specific MSCs in oc-
cupational groups with repetitive use of specific joints. For example, occupations requiring knee 
bending have been associated with knee OA in both retrospective and prospective studies. In ad-
dition, farming has been associated with hip OA is several retrospective studies. 
 
Sources: 

• Woolf AD, Pfleger B. Burden of major musculoskeletal conditions. Bulletin of the World 

Health Organization 2003;81:646-656.  

• Wearing SC, Hennig EM, Byrne NM, Steele JR, Hills AP. Musculoskeletal disorders associat-

ed with obesity: a biomechanical perspective. Obes Rev. 2006 Aug;7(3):239-50.  

• Health and Safety Executive. Muscoloskeletal disorder - http://www.hse.gov.uk/msd/  

• Center for disease control and prevention (CDC), Arthritis, Osteoporosis, and Chronic Back 

Conditions. Final Review 2010 - 

http://www.cdc.gov/nchs/data/hpdata2010/hp2010_final_review_focus_area_02.pdf  

• Center for disease control and prevention (CDC), Arthritis - The Arthritis Challenge - 

http://www.cdc.gov/arthritis/temp/pilots-201208/pilot1/online/arthritis-challenge/02-

Epidemiology/modrisks.htm  

 

1.7 MENTAL HEALTH AND NEUROLOGICAL DISORDERS 

 

The Burden 

Mental ill health accounts for almost 20% of the burden of disease in the WHO European Region 
and mental health problems affect one in four people at some time in life. Six out of the 20 coun-
tries with the highest suicide rates in the world are in the European Region. 
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In many western countries, mental disorders are the leading cause of disability, with an estimated 
83 million people being affected. Yet even these figures are likely to underestimate the scale of 
the problem, as only a limited number of disorders were included and it did not collect data on 
those aged over 65, a group that is at particular risk. 
 
Rates for women are significantly higher as compared to those for men, except for substance use 
disorders, and psychotic disorders. These figures also fail to capture the complexity of the prob-
lems many people face. 32% of those affected had one additional mental disorder, while 18% had 
two and 14% three or more (http://www.who.int/topics/mental_disorders/en/). 
 
Neuropsychiatric disorders are the third leading cause of disability-adjusted life years (DALYs) and 
the first cause of years lived with disability (YLD) in Europe.  
 
In the European Region six European countries fall within the top 20 countries with the highest es-
timated suicide rates globally.  
 
The Diseases 

Mental disorders are "psychiatric illnesses" or diseases which appear primarily as abnormalities of 
thought, feeling or behaviour, producing either distress or impairment of function. Mental diseas-
es represent a wide spectrum of afflictions and often are considered to be comorbid with other 
common NCDs due to potential bidirectional causality.  
 
There are currently two widely established systems for classifying mental disorders: 
- Chapter V of the International Classification of Diseases (ICD-10) produced by the World Health 

Organization (WHO). Chapter V focuses on "mental and behavioral disorders" and consists of 10 

main groups: organic, including symptomatic, mental disorders; mental and behavioral disorders 

due to use of psychoactive substances; schizophrenia, schizotypal and delusional disorders; mood 

[affective] disorders; neurotic, stress-related and somatoform disorders; behavioural syndromes 

associated with physiological disturbances and physical factors; disorders of personality and be-

havior in adult persons; mental retardation; disorders of psychological development; behavioral 

and emotional disorders with onset usually occurring in childhood and adolescence; a group of 

"unspecified mental disorders". 

 

-The Diagnostic and Statistical Manual of Mental Disorders (DSM-5) produced by the American 

Psychiatric Association (APA). It consists of five axes on which disorder can be assessed: clinical 

disorders (all mental disorders except personality disorders and mental retardation); personality 

disorders and mental retardation; general medical conditions (must be connected to a Mental 

Disorder); psychosocial and environmental problems (for example limited social support network); 

global assessment of functioning (psychological, social and job-related functions are evaluated on 

a continuum between mental health and extreme mental disorder). 

 

One of the most common mental diseases is depression. Depression is characterized by depressed 
or sad mood, diminished interest in activities which used to be pleasurable, weight gain or loss, 
psychomotor agitation or retardation, fatigue, inappropriate guilt, difficulties concentrating, as 
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well as recurrent thoughts of death.  
 
Neurological disorders are diseases of the central and peripheral nervous system (brain, spinal 
cord, cranial nerves, peripheral nerves, nerve roots, autonomic nervous system, neuromuscular 
junction, and muscles). These disorders include epilepsy, Alzheimer disease and other dementias, 
cerebrovascular diseases including stroke, migraine and other headache disorders, multiple scle-
rosis, Parkinson's disease, neuro-infections, brain tumors, traumatic disorders of the nervous sys-
tem such as brain trauma, and neurological disorders as a result of malnutrition. 
 
Dementia is a class of degenerative brain syndromes that negatively affect multiple cognitive pro-
cesses, including memory, behavior, emotional processing and control, and cognition. There are 
multiple forms of dementia, with Alzheimer’s disease being the most common type. 
 
It is estimated that 50-75% of dementia cases can be classified as Alzheimer’s disease (AD). AD 
causes the destruction of brain cells and associated nerves and interferes with neurotransmitter 
functions. Particularly, the memory system of the brain is compromised. As the disease progress-
es, an individual’s capacity to communicate, think, and remember deteriorates 
(http://www.who.int/topics/mental_health/en/). 
 
The Socioeconomic Impact 

In 2015, the estimated global cost of dementia was US $818 billion, or about 1.09% of the world’s 
GDP. In many western countries, mental disorders are responsible for 30-40% of chronic sick leave 
and costing some 3% of GDP. At the national level, country GDP percentages dedicated to demen-
tia ranged from 0.24% in low-income countries to 1.24% in high-income countries.  
 
Prevention and Risk Factors 

There is overlap of risk factors with the other NCDs, and mental and neurological diseases are also 
often chronic in nature. Mental and neurological diseases occur in all racial, ethnic, and socioeco-
nomic groups. Although the specific causes are not known, many risk factors have been identified 
or suggested. These include: genetics, older age, tobacco use, harmful alcohol use, unhealthy diet, 
physical inactivity, cranial injuries, psychological factors (e.g., stressful events) and sociocultural 
factors (e.g., poverty). A family history of mental and addictive disorders also put individuals at 
risk. (http://www.ncdalliance.org/mental-health-and-neurological-disorders) 
 
Smoking: Previous research suggests depression is an established risk factor for smoking, with nic-
otine stimulating receptors in the brain which may improve mood in certain types of depression. 
The significance of nicotine use as a means of ameliorating depressive symptoms was supported 
by a longitudinal study examining smoking cessation. The study found that smokers with depres-
sive symptoms in a control group continued to be highly symptomatic, while those who received 
nicotine replacement therapy did not have significantly higher depressive symptom scores relative 
to their non-depressed peers. Smokers have been found to be more likely than nonsmokers to ex-
perience daily symptoms of depression (29% vs. 19%). Notably as depressive symptom scores in-
crease, the probability of smoking cessation decreases. Thus, depression is associated with an in-
creased risk for smoking and, furthermore, may impede smoking cessation efforts. 
 
Alcohol Consumption: Early onset of drinking has been reported to be associated with a range of 
problematic outcomes, including depressive symptoms. Assessing a clinical population, investiga-
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tors reported a dynamic association between negative affect and lapses in sobriety following alco-
hol treatment.  
 
Physical Inactivity: Physical inactivity and its strong correlate, obesity, have been identified as 
modifiable risk factors for depression: major depression is associated with an increased risk of 
transition from an active to an inactive pattern of activity. These findings may have therapeutic 
implications, with physical activity reported to reduce depressive symptoms – even among indi-
viduals who are not clinically depressed. 
 
Sleep Disturbance: Depression appears to be associated with poor sleep throughout the lifespan. 
Some antidepressant agents are reported to commonly foster sleep disturbance. 
 
Much is now known about what works in mental health promotion, prevention, care and treat-
ment. The challenge is now to implement this knowledge.  
 
Services and practice do not always reflect the knowledge of what works in mental health care 
and treatment. Many countries have limited community-based mental health services and little 
specialist help for young or elderly people. 
 
Many people in large mental institutions are subject to neglect and abuse of human rights, re-
flected in high mortality rates. Stigma and prejudice are widespread and affect every aspect of 
mental health, including whether people seek and receive help. 
 
Though there currently is no cure for this class of NCDs, some specific diseases have treatments 
available. For Alzheimer’s disease, there is a class of drug treatments known as cholinesterase in-
hibitors that can slow the progression of the disease. Other drugs are available to dampen some 
specific symptoms of these diseases, such as mood swings and sleeplessness. Beyond drugs, emo-
tional support and therapy is often employed to help those affected by these diseases. 
 
Sources: 

• WHO/Europe, Mental health - http://www.euro.who.int/en/health-

topics/noncommunicable-diseases/mental-health 

• WHO, Mental disorders - http://www.who.int/topics/mental_disorders/en/ 

• WHO, Mental Health - http://www.who.int/topics/mental_health/en/  

• NCD Alliance Mental Health and Neurological Disorders - 

http://www.ncdalliance.org/mental-health-and-neurological-disorders  

• Center for disease control and prevention (CDC), Mental Health Awareness - 

http://www.cdc.gov/genomics/resources/diseases/mental.htm  

• Center for disease control and prevention (CDC), Mental Illness - 

http://www.cdc.gov/mentalhealth/basics/mental-illness.htm  
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2 DETERMINANTS OF NON-COMMUNICABLE DISEASES  

2.1 INTRODUCTION 

Non-communicable diseases (NCDs) are a leading cause of death in the world. It is well known fact 
that four health behavior factors, i.e. tobacco and alcohol use, unhealthy diet and physical inactivi-
ty, are the main contributors to the burden of NCDs. In fact, these factors contribute to over 20% 
of global disability-adjusted life years (DALYs; sum of years lived with disability [YLD] and years of 
life lost [YLL]) (Lim et al. 2012). It can be further exemplified by the fact that all four risk factors to-
gether increase mortality risk up to 2.5 times (Martin-Diener et al. 2014). 
 
From the estimates it can be concluded that the burden of NCDs could be substantially diminished 
through these four risk factors. Decreasing the prevalence of smoking would undoubtedly be the 
largest input to harm reduction, as smoking together with second-hand smoking is globally ac-
counting for more than 6 million deaths each year. It is followed by alcohol misuse, which ac-
counted for 3.3 million of deaths in 2012. Combination of poor diet and physical inactivity is con-
tributing 10% to the burden of disease worldwide (Lim, Meigs 2014, World Health Organization 
2014b). Following discussion gives an overview of these four risk factors and their relation to 
NCDs. In this context, risk factors equal determinants. We define determinants as factor which 
contributes to the generation of a trait and which affect the occurrence or rate of occurrence of a 
disease. 
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2.2 SMOKING 

Tobacco use is stated as one of the leading contributor to preventable deaths globally (World 
Health Organization 2014b). It is annually responsible for 
more than 6 million deaths in the world and it contributes 
6.3% to the global burden of disease (Lim et al. 2012). Com-
pared to the rest of world, Europe has one of the highest to-
bacco-attributable mortality rates. Proportion of all deaths at-
tributable to tobacco in Europe among people age of 30 years 
and older is 16%. In men, it is as high as 25% and among 
women 7% of deaths due to tobacco use (World Health Or-
ganization 2012). 

Tobacco smoke includes besides the main ingredient nicotine 
thousands of different chemicals and over 60 carcinogens 
(Mainali et al. 2015). Thereby it is clear that tobacco smoke is 
not harmful only to tobacco users, but has also a significant 
impact to the health of people surrounded by tobacco smoke. 
It has been found that every tenth person killed by tobacco is 
due to secondhand smoking. Furthermore, besides cigarette smoking there are many tobacco 
products used smokeless (World Health Organization 2014b). Alternative tobacco products do not 
show as high morbidity and mortality effects, but despite that the health risks of these products 
should not be underestimated (Mainali et al. 2015). The most recent tobacco product of interest 
for researchers, policy makers and general public in the last decade has been electronic cigarettes. 
These are quickly gaining popularity despite the lack of evidence about their impact on public 
health. It is ongoing process to get answers to questions about their safety, effectiveness for 
smoking cessation and total impact on public health (Grana, Benowitz & Glantz 2014).   
 
Tobacco smoke has been associated with multiple cardiovascular risks. It is found to affect in-
flammatory processes, vasomotor dysregulation, oxidative stress, heart rate, cardiac output and 
blood pressure. Through these processes the risk of atherosclerosis, coronary artery disease, is-
chemic heart disease and peripheral arterial disease is significantly increased (Mainali et al. 2015). 
For example, Arain and Cooper (2008) note that tobacco users have approximately 4 times higher 
odds of getting peripheral arterial disease compared to non-smokers (Arain, Cooper 2008).The ef-
fect of smoking is dose-dependent which means that tobacco smoke even in very small doses is 
harmful (Mainali et al. 2015).  

Even if an individual has chosen not to smoke, second-hand smoking can expose the cardiovascu-
lar risks of tobacco smoke. For example, it is stated that second-hand smokers have around 30% 
higher risk of developing an ischemic heart disease compared to those not being exposed to to-
bacco smoke (Barnoya, Glantz 2005).  
 
Despite the multiple damages that tobacco smoke can do, the evidence shows that benefits from 
smoking cessation are noticeable even after decades of smoking. It takes only up to five years af-
ter cessation to diminish the cardiovascular risks to a level of a never smoker (Glantz, Gonzalez 
2012) (Mainali et al. 2015).  
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It is no news that next to cardiovascular diseases tobacco smoke has had a tremendous effect on 
global burden of cancer diseases. Tobacco smoke has more than 60 carcinogens and around one 
third of all cancer deaths are attributed to smoking (Warren, Cummings 2013).  
 
Lung cancer is the most common form of cancer worldwide and cigarette smoking is the main 
cause of lung cancer. It is attributable for nine lung cancer cases out of ten. Global trends of smok-
ing and lung cancer show that the prevalence of smokers is particularly high in Europe. Smoking 
among men is the highest in Eastern Europe. Furthermore, the prevalence of smoking among 
women in Europe is especially high compared to global estimates of female smoking. At the same 
time, Europe is also experiencing highest burden of cancer deaths attributable to smoking (Islami, 
Torre & Jemal 2015). Also, it should be noted that compared to smoking women, men who smoke 
have 61% higher risk of getting smoking-attributable lung cancer (Yu et al. 2014). Despite the fact 
that tobacco control regulations have achieved some significant decreases in the rates of smoking, 
it is still causing overwhelming harm (Islami, Torre & Jemal 2015). 
 
Besides lung cancer, smoking is also associated with oral upper areodigestive tract, stomach, pan-
creas, liver, bladder, myeloid leukemia and cervix cancer. Furthermore, second-hand smoking is 
associated not only with lung cancer, but as well with upper aerodigestive tract, nasopharynx or 
sinonasal cavity cancer (International Agency for Research on Cancer 2012).   
 
It is noteworthy here that the evidence shows a positive effect of cessation even if quitting after 
the cancer diagnosis. Quitters have lower mortality rates and better treatment outcome, they also 
have lower chance of second primary malignancies and their quality of life is better (Florou et al. 
2014). 
 
Tobacco smoke has also an inverse relationship with one of the main NCDs, type 2 diabetes. Stud-
ies show that smokers have almost 1.4 times higher risk of getting type 2 diabetes and it has found 
to have a dose-response relation (U.S. Department of Health and Human Services 2014). 
 
Regarding chronic respiratory diseases smoking is the most common risk factor for obstructive 
pulmonary disease (COPD). Moreover, the association with second-hand smoking has been de-
clared. Although tobacco smoke does not contribute as much to COPD like it does to cardiovascu-
lar diseases or cancer, it has still a significant impact on the disease (Burney, Jarvis & Perez-Padilla 
2015).  
 
It has been often discussed that quitting smoking might contribute to the risk of obesity. In fact, 
smoking cessation is indeed attributable to approximately five kilograms weight gain on average. 
However, the findings show that in overall major reduction in smoking increases only slightly the 
prevalence of obesity and smoking is highly associated with increased risk of metabolic syndrome 
(Cena, Fonte & Turconi 2011).  
 
The most common mental health problem worldwide is depression. The role of smoking can be 
extremely important in developing depression. Luger et al (2014) found in their meta-analysis that 
current smokers have almost twice as high risk of getting depression compared to former or never 
smokers (Luger, Suls & Vander Weg 2014). 
 
Finally, smoking has also a negative impact on different cognitive impairments. Diseases that have 
been most at interest are all-cause dementia, vascular dementia and Alzheimer’s disease (Peters 
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2012). Zhong et al (2015) and Reitz et al (2015) found that smokers have 30-40% higher risk of all-
cause dementia, vascular dementia and Alzheimer’s disease compared to non-smokers. However, 
after cessation the risk of all three diseases decreases to the level of never smokers (Reitz et al. 
2007; Zhong et al. 2015).   
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2.3 DIET 

 
Diet has been repeatedly acknowledged as a modifiable 
risk factor in the development of NCDs. Globally, 2.7 
million deaths are attributable to diets low in fruits and 
vegetables (World Health Organization 2009). Diet has 
an essential, yet complex role to play in the burden of 
NCDs. In regards to diet related diseases, obesity and 
diabetes have the most important role to play, because 
these diseases lead to many other NCDs. It can be illus-
trated by the fact that overweight and obesity account-
ed for 3.4 million deaths and 93.6 million DALYs in 2010 
(Lim et al. 2012). Besides obesity and diabetes, diet is 
directly related to diseases such as cancer, cardiovascu-
lar disease, skeletal disease and sarcopenia (Fardet, 
Boirie 2014). 
 
Obesity as a result of imbalanced calorie intake and expenditure leads to multiple risks. Obesity is 
associated with diabetes, hypertension, coronary heart disease, stroke, certain cancers, obstruc-
tive sleep apnea, COPD, asthma and osteoarthritis (World Health Organization 2014b, Khazrai, 
Defeudis & Pozzilli 2014). 
 
Diabetes increases the risk of several diseases, from NCDs the most prevalent are cardiovascular 
diseases. The prevalence of diabetes has increased substantially during the last decade; in 2012 it 
was responsible for 1.5 million deaths and 89 million DALYs. In 2014, the prevalence of diabetes 
was 9% (World Health Organization 2014b). 
 
The relation between diet and the risk of different cancer forms has been a research topic for 
some time. Although there is no clear evidence that certain nutrients have a causal relationship 
with cancer, it is found that the different diet patterns can significantly contribute to the devel-
opment of cancer. Diet is attributable for over 30% of risk factors that contribute to the onset of 
cancer (Baena Ruiz, Salinas Hernandez 2014). 
 
The share of fats in diet is primarily affecting the risk of obesity, but besides that it has also a di-
rect impact on cardiovascular diseases. It is found that it is not the total fat intake that is the 
threat to cardiovascular diseases, but more importantly, it is trans-fats and saturated fats. While 
the damaging effect of saturated fats on CVDs was established long ago, studies about trans-fats 
stated relatively recently that these can have as harmful impact as saturated fats (Bhupathiraju, 
Tucker 2011).  
 
High salt intake, or more precisely high intake of sodium, is mainly a risk factor for cardiovascular 
diseases. High levels of sodium increase the risk of hypertension and stroke. However, the associa-
tion between sodium intake and the risk of CVD is not linear. There are findings stating that very 
low levels of sodium, i.e. less than 3g/day, may not be beneficial any more. The evidence base is 
though insufficient and the debate is ongoing (Adler et al. 2014). In terms of high salt intake, most 
of the research is studying its impact on hypertension. Results show that sodium has a dose-
response effect on blood pressure. Resulting from this, the international recommendations of salt 
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intake have been set to 5-6g per day. However, it is found that a further decrease to 3g per day 
would have additionally significant benefits (He, MacGregor 2015). Besides elevating blood pres-
sure, the decrease of salt intake could have a possible effect on reducing the risk of gastric cancer 
(D'Elia, Galletti & Strazzullo 2014).  
 
One of the problematic aspects of diet during the last decades has been rapid increase of carbo-
hydrates and refined sugar intake. Evidence shows that high levels of carbohydrates and refined 
sugar have connections with several diseases. In terms of carbohydrates, two different values 
should be kept in mind: these are glycemic load and glycemic index. The former term indicates the 
level of carbohydrates in the food portion and the latter means the speed of the carbohydrate 
turning into glucose in the organism. High level of glycemic index can increase the risk of breast 
cancer as much as 8%. Connection to other types of cancer forms has not been found so far (Bae-
na Ruiz, Salinas Hernandez 2014). Besides the impact on cancer risk, high level of added sugars has 
also a direct effect on blood pressure (He, MacGregor 2015).  
 
Finally, there is found a relationship between diet and aging of muscle and bone. Sarcopenia and 
osteoporosis is affected by certain diet aspects, such as calcium, Vitamin D and protein intake 
(Curtis et al. 2015).  
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2.4 PHYSICAL (IN)ACTIVITY  

Physical inactivity is one of the 10 leading risk factors for mortality worldwide (Lim et al. 2012). 
Globally, around 30% of adults are not meeting the recommended physical activity levels. The 
highest prevalence of physical inactivity is in the regions of America and Eastern Mediterranean 
with estimates of over 40% (Hallal et al. 2012). In Europe, levels of physical inactivity are varying in 
wide range, but are stated to be as high as 30% (World Health Organization 2015). Insufficient 
physical activity is one of the 10 leading risk factors for global mortality. People who are insuffi-
ciently physically active have a 20% to 30% increased risk of all-cause mortality compared to those 
who engage in at least 150 minutes of moderate intensity physical activity per week, or equiva-
lent, as recommended by WHO. Regular physical activity reduces the risk of ischemic heart dis-
ease, diabetes, breast and colon cancer. Additionally, it lowers the risk of stroke, hypertension, 
and depression. Furthermore, physical activity is a key determinant of energy expenditure and 
thus fundamental to energy balance and weight control. 
(http://www.who.int/gho/ncd/risk_factors/physical_activity_text/en/) 
 
Numerous factors influence the level of physical activity; especially in urban areas a high level of 
physical inactivity can be observed (Adams et al., 2014). Sedentary behaviors (involving prolonged 
sitting) can be associated detrimentally with health outcomes. Older adults, the most sedentary 
age group, are especially at risk due to their high levels of television viewing time (van Cauwden-
berg et al 2014). Furthermore higher sedentary behavior at workplaces due to higher degree of 
automation and computerization create opportunities for insufficient physical activity. 
 
The built environment has been identified as an important correlation of residents' physical and 
social activities. In contrast to automobile-dependent developments, walkable communities typi-
cally feature high density, mixed land uses, and sufficient pedestrian, bicycle, and transit facilities. 
They have been associated with higher levels of physical activities and more social interactions. 
However, previous studies are mostly cross-sectional; only a few studies conducted a pre–post 
comparison to better isolate the impact of moving into walkable communities (Zhu, Yu, Lee, Lu, & 
Mann, 2014). Numerous other studies confirm the influence of built environment both at home 
and at workplaces on physical activities (e.g. Adlakha et al., 2015; or references in WHO reports).  
 
World Health Organization has developed recommendations of physical activity with aim to pre-
vent NCDs (World Health Organization 2010). These guidelines are linking frequency, duration, in-
tensity, type and total amount of physical activity. Recommendations are directed separately to 
three age groups and are following:  

 5-17 years of age – at least 60 minutes of moderate- to vigorous intensity physical activity dai-
ly, most of which should be aerobic in nature. Vigorous-intensity activities should be incorpo-
rated at least 3 times per week.  

 18-64 years of age – at least 150 minutes of moderate-intensity aerobic physical activity 
throughout the week or at least 75 minutes of vigorous-intensity aerobic physical activity 
throughout the week or an equivalent combination of moderate- and vigorous-intensity activi-
ty. Aerobic activity should be performed in bouts of at least 10 minutes duration. Vigorous-
intensity activities should be done on 2 or more days a week.  

 65 years of age and above - at least 150 minutes of moderate-intensity aerobic physical activity 
throughout the week or at least 75 minutes of vigorous-intensity aerobic physical activity 
throughout the week or an equivalent combination of moderate- and vigorous intensity activi-
ty. Aerobic activity should be performed in bouts of at least 10 minutes duration. People with 

http://www.who.int/gho/ncd/risk_factors/physical_activity_text/en/
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poor mobility should perform physical activity to enhance balance and prevent falls on 3 or 
more days per week. Muscle-strengthening activities should be done on 2 or more days a week 
(World Health Organization 2010). 

 
There are many factors to consider when one seeks to understand why people are not being phys-
ically active. Bauman et al (2012) found that health status or simply intentions to exercise is affect-
ing it. They also reported that men and those having well-established habit of exercising are more 
likely to be physically active. Besides individual level there are also environmental factors, such as 
family support in adolescents, transport use, leisure time activities and finally, policy at wider as-
pect (Bauman et al. 2012).  
 
In 2008, premature mortality attributable to physical inactivity was estimated to be as high as 9% 
of all-cause mortality globally. Not meeting the recommendations listed above is predominantly 
associated with coronary heart disease, high blood pressure, stroke, metabolic syndrome, type 2 
diabetes, breast cancer, colon cancer depression, cardio-respiratory and muscular fitness, body 
mass and composition, bone health, functional health and cognitive function (Lee et al. 2012).  
 
Likewise the association between diet and obesity, physical inactivity is often related to NCDs 
through obesity as a start point risk factor. For example, it is found that inactive and obese people 
have 40-90% higher mortality risk compared to non-active obese people. However, there are also 
contradicting findings stating that physically active overweight and obese people who have cardi-
ovascular disease have better prognosis than normal weight equivalents. Therefore, it is suggested 
that it is cardio-respiratory fitness instead of adiposity that is a determining factor in cardiovascu-
lar risks, such as coronary heart disease and heart failure (Myers et al. 2015). 
 
60 million people in European Region have been diagnosed with diabetes and it is one of the lead-
ing causes of death worldwide. It is estimated that physical inactivity alone contributes around 7% 
to the burden of type 2 diabetes (World Health Organization Regional Office for Europe 2015). 
Physical activity can reduce the risk of type 2 diabetes around 25-35% depending on the level and 
duration of activity (Aune et al. 2015). 
 
Study findings regarding the association between physical activity and stroke vary in detail, but the 
overall conclusion is that physical activity reduces the risk of stroke. Depending on the type and 
level of activity the risk of stroke can be reduced from 15% to as high as 55%. However, there is 
still need for further investigation to get clearer knowledge what are the intensity and duration 
thresholds in order to reduce the stroke risk and also, if there is any difference between men and 
women (Howard, McDonnell 2015).  
 
Physical activity has also a significant role to play in the prevention of mental diseases, namely de-
pression. Even low intensity activities such as walking have a beneficial effect on preventing de-
pression (Mammen, Faulkner 2013).  
 
Finally, in regards to physical activity it is relevant to separately bring out the term of sedentary 
behavior, i.e. time spent sitting. It is now clear that sedentary behavior is exclusively a risk factor 
for burden of disease. Increased sedentary time is associated with all-cause mortality, risk of can-
cer, cardiovascular disease and type 2 diabetes regardless of the physical activity level (Biswas et 
al. 2015).  
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2.5 ALCOHOL USE 

The burden of disease deriving from alcohol misuse is one of the most significant contributors to 
morbidity and mortality in the world. Alcohol is attributable to around 6% of deaths globally, 
which is 3.3 million deaths yearly (World Health Organization 2014a).  
 
European region has the highest consumption of alcohol in the world. In 2011, pure alcohol con-
sumption in the European Union was 9.99 liters per capita among population of 15 years of age 
and older (Health for All Database).  
 
Factors affecting alcohol consumption on societal level are culture and traditions, economic de-
velopment and alcohol regulations of the country, religion, historic background. The main individ-
ual level factors are age, gender and socioeconomic status (World Health Organization Regional 
Office for Europe 2009).  
 
Alcohol has been associated with over 200 different diseases and conditions (Shield, Parry & Rehm 
2013). Alcohol related harm is mostly associated with non-communicable diseases. The leading 
diseases and conditions that are contributing most to the alcohol-attributable harm, are cancer, 
cardiovascular diseases, liver diseases and mental disorders (Parry, Patra & Rehm 2011).  
 
The association between cardiovascular diseases is specifically interesting, as the effect of alcohol 
on this disease group is not unidirectional. It has been found that light to moderate levels of alco-
hol consumption can be protective against certain diseases, such as ischemic heart disease, is-
chemic stroke and among females, also hypertension (Shield, Parry & Rehm 2013, Parry, Patra & 
Rehm 2011) On the other hand, any episode of heavy drinking will remove this protective effect 
(Roerecke, Rehm 2010). Misuse of alcohol is associated with alcoholic cardiomyopathy, systemic 
hypertension, arrhythmias, cerebrovascular disease, coronary artery disease and heart failure 
(Klatsky 2015).  
 
Interestingly, it has been noted that alcohol has also a protective effect against type 2 diabetes. 
The protective effect is appearing when drinking up to about 20g of pure alcohol per day. Howev-
er, the relationship turns inverse when drinking more than 50 g of pure alcohol per day among 
women and 60 g per day among men (Baliunas et al. 2009).  
 
In 2010, alcohol-attributable cancer deaths formed 4.9 deaths per 100 000 people globally, but 
the indicator is the highest in Eastern Europe, i.e. 10.3 deaths per 100 000 people (Rehm, Shield 
2013). Consumption of alcoholic beverages is causal-
ly related to cancer of oral cavity, pharynx, larynx, 
colorectum, liver and female breast cancer (Interna-
tional Agency for Research on Cancer 2012).  
 
In regards to gastrointestinal diseases, liver cirrhosis 
is the main contributor to alcohol related deaths. In 
2010, alcohol-attributable liver cirrhosis was respon-
sible for 47.9 % of all liver cirrhosis deaths (Rehm, 
Shield 2013). It is found that there is clear dose-
response relationship between alcohol and the risk 
of liver cirrhosis. Also, studies indicate that the risk of 
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liver cirrhosis starts to increase with more than two drinks among both men and women (Rehm et 
al. 2010). 
 
Finally, World Health Organization (2014) reported that in 2012, the biggest proportion of alcohol-
attributable DALYs, i.e. one fourth was due to neuropsychiatric disorders (World Health Organiza-
tion 2014a). Most important neuropsychiatric conditions caused by alcohol are alcohol use disor-
ders.  Alcohol use disorders are entirely attributable to alcohol use and according to the Interna-
tional Classification of Disease; Tenth Edition (ICD-10), the term is standing for harmful use of al-
cohol and alcohol dependence. It is found that under the age of 40, alcohol use disorders increase 
the mortality risk as much as nine times among men and 13 times among women (Roerecke, 
Rehm 2013).  

 

 

 

  



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 38 of 112 

 

 

 

 

PART III 
 
 

  



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 39 of 112 

 

3 TRENDS & DRIVERS OF NON-COMMUNICABLE DISEASES  

INTRODUCTION  

Chapter three of the report is an assessment of trends and drivers influencing the determinants of 
non-communicable diseases today and in the future. The FRESHER Project applied a tailored hori-
zon scanning approach to examine what future drivers of health and wellbeing in Europe may be. 
The scope of this document is focused on already evident drivers and those that are not yet evi-
dent in the published literature. It documents expert opinion regarding new ideas or emerging 
findings that are accessible in published journals, online documents, scientific books and media 
coverage but also sources not yet published. The analysis of scientific literature, research and 
foresight projects is supposed to identify present trends and drivers, and gain insight into possible 
future issues. Specifically, the work focuses on the “Grand Challenges” in the future of health in 
Europe and beyond. The rather random definition of what an NCD is and which disease belongs to 
this group of indications sometimes make the distinction between determinants on the one hand 
and trends and drivers on the other hand unprecise. In fact, some diseases may themselves be de-
terminants for other indications such as obesity can be a determinant for diabetes type 2. Similar-
ly, depression can be defined as a trend in our modern society today as statistics have been show-
ing a steady increase over the years. Some forms of depression may be a determinant for other 
NCDs, e.g. cardio-vascular diseases; or depression can also perform as a trend and have effects on 
determinants such as alcohol abuse and smoking. Thus the line between on and the other is often 
opaque and NCDs remain complex issues to deal with. 

DEFINING DRIVERS & TRENDS 

DRIVERS 

We define drivers as developments causing change, affecting or shaping the future. A driver is the 
cause of one or more effects.1 For example, taxation can be a driver for regulating alcohol con-
sumption. 

TRENDS 

Trend is a general tendency or direction of a development or change over time. It can be called a 
megatrend if it occurs at global or large scale. A trend may be strong or weak, increasing, decreas-
ing or stable. There is no guarantee that a trend observed in the past will continue in the future. 
Megatrends are the great forces in societal development that will very likely affect the future in all 
areas over the next 10-15 years, for example urbanization or demographic change. 
 
“Trends are experienced by everyone and often in more or less the same contexts insofar as they 
create broad parameters for shifts in attitudes, policies and business focus over periods of several 
years that usually have global reach. What is interesting about trends is that normally most play-
ers, organizations or even nations cannot do much to change them – they are larger than the 
power of individual organizations and often nation states as well”.2   
                                                      
1 Definition adapted from ‘Global Foresight Glossary and Drivers of Change in Ecosystems and Their Services’ 
2 Definitions adapted from Saritas O., Smith J. (2011, p. 294): The Big Picture – trends, drivers, wild cards, discontinui-

ties and weak signals, Futures, 43(3): 292-312, and from ‘Global Foresight Glossary and Drivers of Change in Ecosys-
tems and Their Services’ 
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3.1 INNOVATION IN MEDICINE  

 
In the last 20 to 30 years, many innovations in medi-
cine have impacted significantly on the prevention, 
diagnosis and treatment of chronic diseases, from the 
laboratory, to the operating room, bedside, clinics, 
and day to day treatment of chronic patients. In dif-
ferent areas big revolution occurred, game-changing 
innovations that have dramatically improved human 
health and transformed medicine, both influencing 
specific fields (e.g. use of statins for secondary pre-
vention) or having an impact on a wide range of fields 
like the human genome sequencing.  
 
Management guru Peter Drucker defined innovation as “change that creates a new dimension of 
performance and it “includes both improvements in technology and better methods or ways of 
doing things” as stated by Michael Porter (Dzau et al 2013).There is a real need for innovation in 
health care delivery, as well as in medicine, in drug- or device-related biomedicine, to address 
challenges of access, quality, and affordability through new and creative approaches 
 
The path from a promising discovery to an effective treatment often takes a decade or more. The 
completion of the Human Genome Project sparked optimism that cures for debilitating diseases 
were just around the corner. Cures still generally elude us, but now the ability to map human DNA 
cheaply and quickly is yielding a torrent of data about the genetic drivers of disease—and a steady 
stream of patients who are benefiting from the knowledge. On other fronts, technology is putting 
more power in the hands of patients, and researchers are learning to combat disorders by har-
nessing the body's own ability to heal and grow. Advances bring other challenges, including how 
to pay for them. Meanwhile, the complex biology that impedes gains for some patients sets goals 
for new advances. 
 
Here are some of today's potentially transformative trends, resulting from biomedical sciences, 
engineering and computer science advances, new findings in genomics, stem cells, new pharma-
ceuticals, medical devices, imaging and diagnostic devices, new surgical approaches, digital medi-
cine and the wireless revolution.  

3.1.1 HUMAN GENOME SEQUENCING 

For years, doctors have been able to test specific genes to detect the presence of mutations asso-
ciated with disorders such as cystic fibrosis and sickle cell disease. But only recently have scientists 
been able to map out a person’s entire genetic code, or genome, by sequencing all 20,000 or so 
genes in one fell swoop. The Human Genome Project (HGP) was the international, collaborative 
research program whose goal was the complete mapping and understanding of all the genes of 
human beings. The HGP was one of the great feats of exploration in history, an international re-
search effort to sequence and map all of the human genome.  
 
Since the first sequencing of the human genome was completed in 2003, the challenge to re-
searchers and scientists is to determine how to read the contents of all these pages and then un-
derstand how the parts work together and to discover the genetic basis for health and the pathol-
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ogy of human disease. In this respect, genome-based research will eventually enable medical sci-
ence to develop highly effective diagnostic tools, to better understand the health needs of people 
based on their individual genetic make-ups, and to design new and highly effective treatments for 
disease. 
 
Individualized analysis based on each person's genome will lead to a very powerful form of pre-
ventive medicine. We'll be able to learn about risks of future illness based on DNA analysis. Then, 
through our understanding at the molecular level of how things like diabetes or heart disease or 
schizophrenia come about, we should see a whole new generation of interventions, many of 
which will be drugs that are much more effective and precise than those available today. It's im-
portant to be careful about raising expectations. Most new drugs based on the completed genome 
are still perhaps 10 to 15 years in the future, although more than 350 biotech products - many 
based on genetic research - are currently in clinical trials.  
 
Testing, however, will arrive more quickly, especially the ability to predict individual future health 
risks, and the ability to implement an enhanced approach to preventive medicine. These new de-
velopments not only point to innovation in diagnostics but also in treatment: not everyone re-
sponds to a drug the same way. Genomics may help predict the right therapy with the fewest side 
effects for individual patients. It can improve the quality of care and decrease cost at the same 
time. 
 
Since May 2015, the Oxford Nanopore Technologies company unveiled the first of a generation of 
tiny DNA sequencing devices that many predict will eventually be as ubiquitous as cellphones—it's 
already the size of one (more information available at: https://www.nanoporetech.com/). Na-
nopore sequencing devices, which are designed to be even smaller and more affordable, could 
speed efforts to make gene sequencing a routine part of a visit to the doctor's office. DNA mole-
cules are exceedingly long and complicated; that makes them hard to read. Nanopore technology 
measures changes in the molecules' electrical current as the DNA is threaded in a single strand 
through tiny holes created in a membrane. 
 
In the next decade, we may also be better able to determine which drugs work best for individu-
als, based on their genetic make-up. The results of drug therapy can vary within a population. Alt-
hough some individuals obtain the desired effects, others can have minimal or no therapeutic re-
sponse. Furthermore, certain patients might experience adverse effects that can range from both-
ersome to life threatening. Several factors can contribute to variable drug response, including age, 
race, gender, interactions with other drugs, concomitant diseases, and renal and hepatic function. 
However, there is increasing evidence that genetic differences can be an important (and in some 
cases predominant) factor influencing drug response variability. Although pharmacogenetics is an 
established field, it has seen rapid growth in recent years in part owing to technological advances 
in the molecular sciences. Currently, pharmacogenetic investigations, particularly those focused 
on proteins other than the drug metabolizing enzymes, usually begin with an understanding of the 
sequence variability in a relevant gene, and then focus on how this genetic variability influences 
the drug response phenotype. 

Foundation Medicine Inc., in 2015, officially 
launched an innovative test to analyze a tumor sam-
ple for 280 different genetic mutations suspected of 
driving tumor growth. To date about 70% of ana-  

https://www.nanoporetech.com/
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lyzed samples have turned up a mutation that is potentially targeted by a drug on the market or in 
a clinical trial. This can change the way to approach patients with cancer: recently, a sample from 
a female patient with advanced pancreatic cancer yielded a response for "her2," an alteration as-
sociated with a certain form of breast cancer. She was treated and her cancer responded to the 
breast-cancer drug Herceptin. Few oncologists would think to look for her2 in a patient with pan-
creatic cancer. 
 
Personalized health care and personalized medicine are relative new trends in the health sector 
and have the potential to revolutionize medicine. Both topics are connected but they are not the 
same: while personalized health care involves the tailoring of care to the unique characteristics of 
each patient, personalized medicine refers specifically to the use of genetics and genomics (e.g. 
the use of specific tumor markers to guide therapy for breast cancer).  
 
Personalized health care uses also other biologic information that helps predict risk for disease or 
how a patient will respond to treatments. An example of personalized healthcare would be the in-
clusion of specific biomarkers like lipoprotein (a) that can help to better predict risk for heart dis-
ease or stroke in some individuals. These biomarkers can augment traditional means of assessing 
risk based on age, diabetes, high blood pressure, or high cholesterol levels.  
 
After the sequencing of the Human Genome, the next critical stage is to develop and implement 
health information systems that can capture, help interpret, and share complex yet accurate pa-
tient data, including genomic information along with phenotypic and medical data. Health IT is the 
basis for personalized medicine. Yet it is not fully available in hospitals and physician’s offices. The 
ongoing challenges include creating an instant connection between real-world clinical results and 
molecular data to establish and refine correlations in real-time so that health care providers can 
make clinical decisions based on a body of scientific knowledge that is beyond the training, experi-
ence, or memory of any single practitioner (http://www.phsforesight.eu/).  
 
In the US, where more than 90 percent of the physicians are using the Electronic Health Records, 
the framework is in place to leverage health IT investments and address ongoing concerns such as 
interoperability, data sharing, and complex consent. One of the expectations is that widespread 
use of EHRs creates the potential for the millions of files of data they hold to be analyzed by re-
searchers, test developers, and regulators to better develop, refine, and understand the under-
pinnings and real-world applications of personalized medicine. Hopes are that EHR data can be 
used in longitudinal cohort studies, where the availability of a sufficient amount of high-quality da-
ta can enable retrospective analysis and better use of tests and tools for identifying health trends 
and predicting disease (Personalized Medicine Coalition, 2014). This development touches issues 
of data privacy that still need to be dealt with. One prerequisite is informed consent that both al-
lows patients to understand how their data may be used and enables researchers to respect the 
limits of data use. 
 
Finally, the sequencing of the human genome opened the way to gene therapy: after years of con-
troversy, gene therapy is poised to become a viable option for a variety of often life-threatening 
medical conditions. Gene therapy is particularly attractive for diseases that currently do not have 
satisfactory treatment options, and is probably easier for monogenic disorders than for complex 
diseases (Griesenbach U. et al 2009). The treatment involves loading a functional gene onto a 
fragment of a deactivated virus that transports the gene to a cell's nucleus, where it is intended to 
take over.   

http://www.phsforesight.eu/
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The need for gene transfer into specific cell types is clearly dependent on the target disease. Over 
the past decade the gene therapy community has recognized that there is no one vector that is 
good for all applications, but that the gene transfer agent has to be carefully chosen depending on 
the cell type to be targeted, the number of treatments (one vs. repeat administration) required, 
and the size and nature (secreted vs. cellular product) of the gene to be delivered. In addition ex-
tracellular barriers such as mucus/sputum and the degree of inflammation may be disease de-
pendent both on disease type, and severity within a given disease.   
 
In 2013 the European Union approved the first gene-therapy medicine for treatment of a rare ge 
netic disease in the Western world, Glybera, designed to restore the LPL enzyme activity required 
to enable the clearance of fat-carrying chylomicron particles formed in the intestine after a fat-
containing meal. The product consists of an engineered copy of the human LPL gene packaged 
with a tissue-specific promoter in a non-replicating vector, which has a particular affinity for mus-
cle cells. Glybera is administered in a one-time series of up to 60 intramuscular injections in the 
legs. Gene therapy is currently being evaluated for a wide range of acute and chronic lung diseases 
including acute respiratory distress syndrome (ARDS), cancer, asthma, emphysema and cystic fi-
brosis (CF), not least because of the comparatively easy non-invasive accessibility of the lungs 
through aerosols (e.g MinION MkI produced by noteporetch https://www.nanoporetech.com/) 
 
Further Information  

 https://www.genome.gov/10001772 

 https://www.nanoporetech.com/ 

 http://www.lina-schwab.de/Publikationen/z66.pdf 

 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2629647/pdf/bph0157-0153.pdf 

 http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
Public_assessment_report/human/002145/WC500135476.pdf 

3.1.2 EPIGENETICS 

Epigenetics, information transmitted during cell division via a means other than the DNA se-
quence, links genetics and environment through modification of gene expression. External factors, 
such as diet, viral exposure, and environmental insults, including smoking, all have the potential to 
alter the normal genome functions of DNA methylation, histone post-translation modifications, 
and nucleosome remodeling, thus modifying the epigenome. Epigenetic modifications are now 
recognized to play a key role in the development of disease, and epigenetic marks on the genome 
have shown promise as biomarkers of environmental exposure, thus providing data that allow im-
proved risk prediction and insights into disease etiology. Changes to the epigenome can be long-
lasting and even inheritable; although in some cases damaging epigenetic marks may be reversi-
ble, leading to the possibility of novel epigenetic drugs and other non-pharmacologic lifestyle 
therapies.  
 
Current trials are examining the potential for pretreatment of cancer progenitor cells with epige-
netic therapies to eliminate resistance to chemotherapeutic agents. The next few decades are like-
ly to bring multiple new inhibiting agents targeting various epigenetic processes to treat a range of 
diseases from cancer to cardiovascular disease. Promising early work examining the leptin gene in 
mice with diet-induced obesity even holds the potential for the development of an epigenetic 
treatment of obesity, though Joel Dudley, PhD, assistant professor of genetics and genomic sci-

https://www.nanoporetech.com/
https://www.genome.gov/10001772
https://www.nanoporetech.com/
http://www.lina-schwab.de/Publikationen/z66.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2629647/pdf/bph0157-0153.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-Public_assessment_report/human/002145/WC500135476.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-Public_assessment_report/human/002145/WC500135476.pdf
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ences at the Icahn School of Medicine at Mount Sinai in New York, cautions that epigenetic thera-
pies are likely to be only one of many tools needed to tackle complex diseases, such as obesity, 
where the pathogenesis is attributable to genetics, epigenetics, lifestyle, and even the microbiome 
(e.g. gut bacteria). 
 
Further Information  

 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1392256/pdf/ehp0114-a00160.pdf  

3.1.3 STEM CELLS 

Stem cells are a class of undifferentiated cells that are able to differentiate into specialized cell 
types. Commonly, stem cells come from embryos formed during the blastocyst phase of embryo-
logical development (embryonic stem cells) and adult tissue (adult stem cells). Both types are gen-
erally characterized by their potential to differentiate into different cell types (such as skin, mus-
cle, bone, etc.). 
 
Stem cells are either extracted from adult tissue or from a dividing zygote in a culture dish. Once 
extracted, scientists place the cells in a controlled culture that prohibits them from further special-
izing or differentiating but usually allows them to divide and replicate. The process of growing 
large numbers of embryonic stem cells has been easier than growing large numbers of adult stem 
cells, but progress is being made for both cell types. Once stem cells have been allowed to divide 
and propagate to a stem cell line that can be stimulated to specialize in a process known as di-
rected differentiation. Embryonic stem cells are able to differentiate into more cell types than 
adult stem cells. 
 
Stem cells extracted from embryos can be induced to become any desired cell type. This property 
makes stem cells powerful enough to regenerate damaged tissue under the right conditions. Tis-
sue regeneration is probably the most important possible application of stem cell research. Cur-
rently, organs must be donated and transplanted, but the demand for organs far exceeds supply. 
Stem cells could potentially be used to grow a particular type of tissue or organ if directed to dif-
ferentiate in a certain way. Stem cells that lie just beneath the skin, for example, have been used 
to engineer new skin tissue that can be grafted on to burn victims. 
 
A team of researchers from Massachusetts General Hospital reported in PNAS Early Edition (July 
2013 issue) that they were able to create blood vessels in laboratory mice using human stem cells. 
The scientists extracted vascular precursor cells derived from human-induced pluripotent stem 
cells from one group of adults with type1 diabetes as well as from another group of “healthy” 
adults. They were then implanted onto the surface of the brains of the mice. Within two weeks of 
implanting the stem cells, networks of blood-perfused vessels had been formed - they lasted for 
280 days. These new blood vessels were as good as the adjacent natural ones (Rekha S. et al  
2013) . The authors explained that using stem cells to repair or regenerate blood vessels could 
eventually help treat human patients with cardiovascular and vascular diseases. 
 
Additionally, replacement cells and tissues may be used to treat brain disease such as Parkinson's 
and Alzheimer's by replenishing damaged tissue, bringing back the specialized brain cells that keep 
unneeded muscles from moving. Embryonic stem cells have recently been directed to differentiate 
into these types of cells, and so treatments are promising. 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1392256/pdf/ehp0114-a00160.pdf
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Healthy heart cells developed in a laboratory may one day be transplanted into patients with 
heart disease, repopulating the heart with healthy tissue. Similarly, people with type I diabetes 
may receive pancreatic cells to replace the insulin-producing cells that have been lost or de-
stroyed by the patient's own immune system. The only current therapy is a pancreatic transplant, 
and it is unlikely to occur due to a small supply of pancreases available for transplant. 
 
Further Information  

 http://stemcells.nih.gov/info/basics/pages/basics1.aspx 
 http://ac.els-cdn.com/S0006295216001118/1-s2.0-S0006295216001118-main.pdf?_tid=57f74efc-

e057-11e5-883d-00000aacb360&acdnat=1456910324_3006ba18e2d8c9828525fb7fc2690006  

3.1.4 MICROBIOTA 

An area of research showing a lot of promise has to do with our guts, specifically all the bacteria 
residing there. The human microbiota consists of the 10-100 trillion symbiotic microbial cells har-
bored by each person, primarily bacteria in the gut; the human microbiome consists of the genes 
these cells harbor. Microbiome projects worldwide have been launched with the goal of under-
standing the roles that these symbionts play and their impacts on human health. This partnership 
between the gut and its microbiota is not always so harmonious, and a number of studies have fo-
cused on the influence that these bacteria have on disease.  
 
There are trillions of microbes in the human microbiome, although the entire microbiome only ac-
counts for about for 1-3% total body mass, with some weight-estimates ranging as high as 3 
pounds (approximately 48 ounces or 1,400 grams). Research into the role that microbiota in the 
gut might play in the human immune system started in the late 1990s. The microbiome of the gut 
has been characterized as a "forgotten organ",[ and the possibility has been raised that "the 
mammalian immune system, which seems to be designed to control microorganisms, is in fact 
controlled by microorganisms".  
 
The human microbiome may have a role in auto-immune diseases like diabetes, rheumatoid ar-
thritis, muscular dystrophy, multiple sclerosis, fibromyalgia, and perhaps some cancers. A poor mix 
of microbes in the gut may also aggravate common obesity. Since some of the microbes in the 
human body can modify the regulation of some neurotransmitters, it may be possible to use cer-
tain microorganisms to supplement treatments for depression, bipolar disorder and other stress-
related psychiatric disorders.  
 
The human gut is home to trillions of microorganisms, and there is vast diversity within this gut 
microbiota. Research into the association of the gut microbiota with health and disease continues 
to expand, with the field advancing at a rapid pace especially the emerging clinical applications of 
manipulating this microbiota. The challenge ahead of us, as Fergus Shanahan points out in his Per-
spectives article, is how we can translate these new research findings into clinical practice. With 
better understanding of the microorganisms in our gut, one hope is that their manipulation might 
prove to be a future targeted therapy for a number of conditions. Outnumbered (on a cellular lev-
el alone) by our microbial ‘mates’ by 10 to 1, a question arises: as medicine moves towards taking 
a personalized approach, should we be tailoring treatment to both our human and microbial 
‘selves’?(Shanahan F. 2012) 
 

http://stemcells.nih.gov/info/basics/pages/basics1.aspx
http://ac.els-cdn.com/S0006295216001118/1-s2.0-S0006295216001118-main.pdf?_tid=57f74efc-e057-11e5-883d-00000aacb360&acdnat=1456910324_3006ba18e2d8c9828525fb7fc2690006
http://ac.els-cdn.com/S0006295216001118/1-s2.0-S0006295216001118-main.pdf?_tid=57f74efc-e057-11e5-883d-00000aacb360&acdnat=1456910324_3006ba18e2d8c9828525fb7fc2690006
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Recent research has proved dependency of gut microbiota and brain disorder (Dash, 2015). The 

human intestinal microbiome is seeded at birth; it is influenced initially by delivery and feeding 

mode, and reaches an adult-like state within the first few years of life (Bergstrom et al., 2014). Al-

terations in the composition, diversity, and stability of gut microbiota have been linked to a broad 

range of diseases, including autoimmune, metabolic, gastrointestinal, and brain disorders (see 

Guinane et al. 2013 and Collins et al. 2012). Although the composition of the gut microbiota re-

mains relatively stable during our middle years, it continues to be influenced by such factors as 

geography, antibiotics, exercise, and diet. This is particularly important when considering possible 

prevention and intervention in brain disorders.  

It is well known that bidirectional gut/brain communication may occur directly and indirectly via 
the central and enteric nervous systems, the vagus nerve, and the endocrine and immunoinflam-
matory systems and through the modulation of neurotransmitters (Grenham et al., 2011). Diet 
could also utilize these pathways, because the gut microbiota supports optimal nutritional bioa-
vailability, for example, by maintaining normal plasma tryptophan levels, an important building 
block for making serotonin, a key central nervous system neurotransmitter (Grenham et al., 2011). 
Advances in this field have come from the development of DNA sequencing technology, which al-
lows researchers to conduct large-scale screening of the bacteria in the gut and their associated 
physiologic functions. This has helped researchers to link disruption of the gut microbiota with bio-
logical markers of the communication pathways mentioned above. 
 
Further Information  

 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3426293/pdf/nihms369735.pdf 

 http://www.nature.com/nrgastro/journal/v9/n10/pdf/nrgastro.2012.145.pdf 

3.1.5 ORGAN TRANSPLANTATION 

There are more than five times as many people on the waiting list for organ transplants as will ac-
tually receive one. This acute shortage of human organs has prompted significant research and 
development into alternatives. (Levitt 2015). The idea of xenotransplantation, defined as the 
transplantation of organs from non-human animals to human patients is not new, but historically, 
it’s been essentially a surgical research tool. 

 

The principal obstacle to organ xenotransplantation has been rejection of the donor organ by the 

recipient’s immune system. Based on complex interactions of various genes, cells of humans, pigs, 

cows, apes, and other animals all express certain mol-

ecules on the cell surface. Seeing those surface mole-

cules as “foreign”, the immune system mounts a mas-

sive attack. This is a major issue even for human-to-

human organ transplants, but using donor-recipient 

genetic matching and also immunosuppressive drugs, 

transplant medicine has been able to overcome the 

problem, although the risk is always present.  

 

With transplantation between species, however, the 

genetic mismatch between the donated organ and the recipient’s immune system is bigger. Thus, 

even when a xenograft organ is the correct size anatomically –as a pig heart is to replace a human 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3426293/pdf/nihms369735.pdf
http://www.nature.com/nrgastro/journal/v9/n10/pdf/nrgastro.2012.145.pdf
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heart, for instance– the rejection potential is a showstopper. Another concern has been the possi-

bility of viruses transmitted from the donor animal to the human recipient, but this type of infec-

tion has not shown up in all the years of pig and cow heart valve transplantation to humans. 
 
Due to advances in biotechnology, genetics, and immunology, xeno-organ transplantation now 
beckons as a viable, long-term solution to the organ shortage. One particular xenotransplant area 
that’s advancing is for the treatment of type 1 diabetes. While only the tissue containing islet beta 
cells is needed, not the entire pancreas, to harvest enough islet beta cells to cure a type 1 diabetic, 
actually more than a full human pancreas is needed. However, the state of technology for harvest-
ing the cells from a pig pancreas has advanced such that recent analysis shows that it would be 
cost effective, particularly for young diabetics, and the patient would be cured and no longer de-
pend on constant insulin injections to stay alive. Xenotransplantation is also being developed for 
non–whole organ scenarios such as neurodegenerative disorders, chronic pain control, and ex vivo 
perfusion events. 
 

Toward the goal of transplanting entire organs into humans from other species, in 2014 a study  

(Mohiuddin M. 2014) reported pig hearts remaining viable for more than a year after transplanta-

tion into baboons. Genetically, the difference between pigs and baboons is no greater than the 

difference between pigs and humans. Consequently, this is a major achievement that could pave 

the way to pig-to-human heart transplants –not as a research tactic, nor even for stalling in a pa-

tient awaiting a human heart, but to provide the patient a heart for the long-term. This approach 

is under investigation for a wide range of conditions, including replacement of the heart, lungs, 

liver, and kidneys. 
 
An ethically contested issue is fetal tissue engineering. On the medical side there are a lot of ex-
pectations and hopes in fetal tissue engineering to help relieve the symptoms, if not cure, many, 
previously, incurable chronic diseases, incl. Parkinson’s, Alzheimer’s, diabetes mellitus, hepatic en-
zyme/factor deficiencies and many more. Companies such as Advanced Tissue Sciences, Organo-
genisis, Life Cell, and Bio Surfarace Technology are using neonatal foreskins, a normally discarded 
piece of tissue from circumcision, to isolate fibroblasts used to create bioartifical skin grafts. Fetal 
tissues have the advantage to grow, divide and differentiate better than adult tissues. Moreover, 
fetal tissues have been shown to have the ability to withstand hypoxia and also have decreased 
immunogenic effects (Patrick et al. 1998). 
 
Strategies presently either under development, in clinical trials, or available via medical tourism 
include stem cell transplants, manipulation of a patient's own stem cells, and the use of implanted 
scaffold materials that emit biochemical signals to spur stem cells into action. In the field of tissue 
engineering, researchers have generated sections of tissue outside the body for transplant, using 
the patient's own cells to minimize the possibility of transplant rejection. Regenerative therapies 
have been demonstrated in the laboratory to at least partially heal broken bones, bad burns, 
blindness, deafness, heart damage, worn joints, nerve damage, the lost brain cells of Parkinson's 
disease, and a range of other conditions. Less complex organs such as the bladder and the trachea 
have been constructed from a patient's cells and scaffolds and successfully transplanted. To create 
genetically tailored organs out of a patient's own cells, abolishing compatibility issues is still in its 
infancy. It is speculated that mass-producing artificial scaffolds will make organ engineering even 
more cost-effective than xenotransplantation (Soto-Gutierrez A, 2010).  
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In the field of organ transplantation, 3D printing will have a leading role. It is just one of the many 
revolutionary technologies currently being used in healthcare, and refers to various processes 
used to synthesize a three-dimensional object. In 3D printing, successive layers of material are 
formed under computer control to create an object. These objects can be of almost any shape or 
geometry and are produced from a 3D model or other electronic data source.  Medical research-
ers have already turned to 3D printing to create human body parts and they're just getting started. 
Recently scientists from Cornell University (Cornell scientists) printed out an artificial outer ear 
that looks and works like looks and acts like a natural ear (Cornell Chronicle  Feb. 20, 2013.). 
Meanwhile, researchers at the University of Pennsylvania and M.I.T. have used printers to produce 
blood vessels (Webster A. 2012), while scientists at Wake Forest have developed a way to print 
skin cells directly on to wounds (Brooke K. 2013). A San Diego company named Organovo is now 
working on printing print a human liver to be used in a lab for drug research —therefore not suit-
able to implant in a human--but its more evidence that human tissue from a printer can be kept 
alive (Organovo http://www.organovo.com/tissues-services/exvive3d-human-tissue-models-
services-research/exvive3d-liver-tissue-performance/)  
 
3D printing in medicine has been skyrocketing and the list of objects that have already been suc-
cessfully printed in this field demonstrates the potential that this technology holds for healthcare 
in the near future. Researchers at Harvard University are making great progress in bioprinting 
blood vessels, a crucial step towards printing tissues with a blood supply. The lab of Dr. Jennifer 
Lewis designed a custom-built 3D printer and a dissolving ink to create a swatch of tissue contain-
ing skin cells interwoven with structural material that can potentially function as blood vessels. 
 
At Cornell University has printed a Heart valve that will be tested in sheep. They have been able to 
print a combination of alginate, smooth muscle cells, and valve interstitial cells, to control the 
valve’s stiffness. Organovo announced in 2014 the commercial launch of their bioprinted liver as-
says, 3D printed liver cells that able to function for more than 40 days. While, at the moment, the 
product is used for testing new pharmaceuticals, Organovo’s top executives and other industry 
experts suggest that within a decade we will be able to print solid organs such as liver, heart, and 
kidney. Hundreds of thousands of people worldwide are waiting for an organ donor; imagine how 
such a technology could transform their lives. 
 
3D printing has also been used to print bone, tailor-made sensors, low-cost prosthetic parts and 
also medical equipment (eg. groups like iLab/Haiti have taken to 3D printing umbilical chord 
clamps for local hospitals in Haiti). Ando f course 3D printers can be used for medical models like 
models of cancerous tumors to aid discovery of new anti-cancer or to better understand how tu-
mors develop, grow, and spread.  Creating patient-specific models from CT and MRI scans expands 
from medical research into practical application with the ability to prepare doctors for surgeries, 
thus drastically reducing surgery times.  Taking this one step further, there are numerous exam-
ples of using medical scan data to 3D print implants tailor-made to the patient. 
 
Further Information  

 The pathobiology of pig-to-primate xenotransplantation: a historical review. Cooper DK, Ezzelarab MB, 
Hara H, Iwase H, Lee W, Wijkstrom M, Bottino R. Xenotransplantation, 2016 Jan 27. 12219.  

 http://www.sciencedirect.com/science/article/pii/S000349751501677X 

 Fetal tissue engineering: Regenerative capacity of fetal stem cells. Wu P, Moschidou D, Fisk NM. (2009) 
In: Meyer U, Meyer T, Handschel J and Wiesmann HP eds. Fundamentals of Tissue Engineering and Re-
generative Medicine.  pp. 139-157. 

http://www.3dprinterworld.com/profile/brooke-kaelin
http://www.organovo.com/tissues-services/exvive3d-human-tissue-models-services-research/exvive3d-liver-tissue-performance/
http://www.organovo.com/tissues-services/exvive3d-human-tissue-models-services-research/exvive3d-liver-tissue-performance/
http://www.sciencedirect.com/science/article/pii/S000349751501677X


  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 49 of 112 

 

 https://www.etde.org/etdeweb/servlets/purl/977185-WKsl8c/977185.pdf  

 http://www.news.cornell.edu/stories/2013/02/bioengineers-physicians-3-d-print-ears-look-act-real  

 

3.1.6 MINIMALLY INVASIVE AND ROBOTIC SURGERY 

Advances in surgery have focused on minimizing the invasiveness of surgical procedures, such that 
a significant paradigm shift has occurred for some procedures in which surgeons no longer directly 
touch or see the structures on which they operate.  
 
Building on the precedent of pelviscopy in gynecology and arthroscopy in orthopedic surgery, the 
use of minimally invasive approaches into other surgical specialties, including general surgery, 
urology, thoracic surgery, plastic surgery, and cardiac surgery, has changed not only the perfor-
mance of specific operations but more important the strategic approach to all surgeries. Ad-
vancements in video imaging, endoscope technology, and instrumentation have made it possible 
to convert many procedures in many surgical specialties from open surgeries to endoscopic ones. 
Robotic surgery, computer-assisted surgery, and robotically-assisted surgery are terms for tech-
nological developments that use robotic systems to aid in surgical procedures. The use of comput-
ers and robotics promises to facilitate complex endoscopic procedures by virtue of voice control 
over the networked operating room, enhancement of dexterity to facilitate microscale operations, 
and development of virtual simulator trainers to enhance the ability to learn new complex opera-
tions (Michael J. 2001).  
 
The technologies that facilitated this shift include: development of the charge coupling device 
(CCD) chip that allowed high resolution video images to be transmitted through an optical scope 
to the surgeon, high intensity xenon and halogen light sources that improved visualization of the 
surgical field, and improved hand instrumentation designed for endoscopic approaches. The sur-
geon did not look directly at the target structure but viewed digitally enhanced images that pro-
vided a better visualization because of the magnification and illumination.  
 
Due to robotic use, the surgery is done with precision, miniaturization, smaller incisions; de-
creased blood loss, less pain, and quicker healing time. Medical robots may be classified in many 
ways:  

 by manipulator design (e.g. kinematics, actuation);  

 by level of autonomy (preprogrammed versus teleoperation versus constrained coopera-
tive control),  

 by targeted anatomy of technique (e.g. cardiac, intravascular, percutaneous, laparoscopic 
and microsurgical);  

 or intended operating environment (e.g. in-scanner, conventional operating room).  
 
The Da Vinci Surgical System, approved by the Food and Drug Administration (FDA) in 2000, is cur-
rently the only commercially available surgical robotic system. The da Vinci System has been de-
signed to facilitate complex surgery using a minimally invasive approach, and is controlled by a 
surgeon from a console. Da Vinci robots operate in hospitals worldwide, with an estimated 
200,000 surgeries conducted in 2012, most commonly for hysterectomies and prostate removals. 
As of June 30, 2014, there was an installed base of 3,102 units worldwide, up from 2,000 units at 
the same time the previous year. The locations of these units are as follows: 2,153 in the United 
States, 499 in Europe, 183 in Japan, and 267 in the rest of the world (Palep JH 2009). The da Vinci 

https://www.etde.org/etdeweb/servlets/purl/977185-WKsl8c/977185.pdf
http://www.news.cornell.edu/stories/2013/02/bioengineers-physicians-3-d-print-ears-look-act-real
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System consists of a surgeon’s console that is typically in the same room as the patient, and a pa-
tient-side cart with four interactive robotic arms controlled from the console. The instruments’ 
jointed-wrist design exceeds the natural range of motion of the human hand; motion scaling and 
tremor reduction further interpret and refine the surgeon’s hand movements. The da Vinci System 
always requires a human operator, and incorporates multiple redundant safety features designed 
to minimize opportunities for human error when compared with traditional approaches. 
 
Further Information  

 http://www.intuitivesurgical.com/ 

 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2699074/  

3.1.7 SMART MEDICAL DEVICES 

A wide range of healthcare products for screening and monitoring indicators related to NCDs is al-
ready on the market and includes home usage blood pressure monitors, blood glucose monitors, 
nebulizers, body composition monitors, pedometers, etc. and hospital usage blood pressure 
monitors. 
 
The concept of patient-generated data is nothing new, but the days of blood pressure cuffs and 
fingerstick glucose tests are coming to an end. There's a good chance that you already own one of 
the most ubiquitous health-care innovations: a smartphone. This area is expanding to wearable 
technology in general and these new gadgets not only measure data, they immediately interpret 
that data. FDA cleared a new iPhone add-on that lets doctors take an electrocardiogram just about 
anywhere. Other smartphone apps help radiologists read medical images and allow patients to 
track moles for signs of skin cancer. At $199, Alive Cor consists of a case that snaps onto the iPh-
one, with electrodes on the back. It reads heart rhythms and relays the recording to an iPhone 
app, allowing physicians to read the data. Dr. David E Albert, who has developed medical and oth-
er life-saving technologies and products over the last 30 years, and is founder of the AliveCor 
company, says a $99 version should be available soon that will let patients capture their own heart 
data, documenting sometimes-fleeting arrhythmias when they feel symptoms or tracking the suc-
cess of lifestyle changes at curbing heart troubles.  
 
Doctors say that mainstream EKG machines provide more information but the iPhone version is 
sufficient for many diagnostic needs. The FDA has cleared a handful of apps, beginning with an 
iPad- and iPhone-based medical imaging reader in 2011. The smartphone lets us "bring health care 
into the home," says Erik Douglas, CEO of Cell Scope. His company is developing an iPhone-based 
otoscope that would allow parents to upload images of the inside of children's ears when they 
show signs of infections, with the aim of avoiding unnecessary doctor’s visits (See Celloscope web-
site https://www.cellscope.com/clinicians). 

 
Soon smart watches will be available to continuously monitor blood pressure or blood oxygen 
concentration, and wearable sensors will track hemodynamic metrics like cardiac output and 
stroke volume. Routine lab work is also moving in the direction of the smartphone.  
 
The next wave of wearable health tech will focus on gathering personal data more meaningful to a 
doctor, and send it directly to his or her office--such as a remote stethoscope that can transmit a 
person's heart rhythm to a physician. Finally, devices that try to replicate the pancreas have 
moved out of controlled trial centers into real-world settings, representing a significant advance in 

http://www.intuitivesurgical.com/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2699074/
https://www.cellscope.com/clinicians
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the technology. The system includes a continuous glucose monitor and a "brain"—such as a 
smartphone—that calculates what the patient needs to maintain appropriate glucose levels, and 
then communicates with an infusion device that delivers insulin and, in some cases, glucagon. Re-
searchers say a dependable, user-friendly system could be available in the next 5 years. 
 
Further Information  

 http://www.hindustantimes.com/india/smartphone-clinic-your-health-is-in-your-hands/story-
Mxdzk2ruJV8NwsXhvxUosN.html  

3.1.8  IMMUNE CHECKPOINTS IN CANCER THERAPY  

Few advances in cancer care are generating more enthusiasm than harnessing the power of the 
immune system to fight the disease. For decades, cancer researchers have wondered why the im-
mune system typically doesn't treat tumor cells as invaders and target them. Among the most 
promising approaches to activating therapeutic antitumor immunity is the blockade of immune 
checkpoints. Immune checkpoints refer to a plethora of inhibitory pathways of the immune sys-
tem that are crucial for maintaining self-tolerance and modulating the duration and amplitude of 
physiological immune responses in peripheral tissues in order to minimize collateral tissue dam-
age. It is now clear that tumors co-opt certain immune-checkpoint pathways as a major mecha-
nism of immune resistance, particularly against T cells that are specific for tumor antigens. Be-
cause many of the immune checkpoints are initiated by ligand–receptor interactions, they can be 
readily blocked by antibodies or modulated by recombinant forms of ligands or receptors. Cyto-
toxic T-lymphocyte-associated antigen 4 (CTLA4) antibodies were the first of this class of immuno-
therapeutics to achieve US Food and Drug Administration (FDA) approval. Preliminary clinical find-
ings with blockers of additional immune-checkpoint proteins, such as programmed cell death pro-
tein 1 (PD1), indicate broad and diverse opportunities to enhance antitumor immunity with the 
potential to produce durable clinical responses. 
 
The number of cases where immunotherapy has been tested is still relatively small, but the results 
have been encouraging.  Immunotherapy marks an entirely different way of treating cancer—by 
targeting the immune system, not the tumor itself. 
 
Further Information  

 http://www.nature.com/nrc/journal/v12/n4/pdf/nrc3239.pdf 

3.1.9  BIOMARKERS IN MEDICINE 

Biomarkers are any measurable characteristics of an organism that reflect a particular physiologi-
cal state. In medicine, biomarkers are often compounds isolated from serum, urine, or other fluids 
that can be used as an indicator of the presence or severity of a particular disease state and can 
also be used to assess the effectiveness of particular therapies. Biomarkers are also important in 
the development of new drug therapies through the discovery of "druggable targets." In addition 
to identifying drug targets, biomarkers have the potential to speed development of new disease 
therapies through the use of "progression" markers to delineate the development and course of a 
disease.  
 
Biomarkers can take many different forms, proteins, antibodies, cell types, metabolites, lipids, 
hormones, enzyme levels, physiological states such as blood pressure or fever, or imaging studies 
of particular organs or organ systems. It can also be a substance introduced into a patient to as-

http://www.hindustantimes.com/india/smartphone-clinic-your-health-is-in-your-hands/story-Mxdzk2ruJV8NwsXhvxUosN.html
http://www.hindustantimes.com/india/smartphone-clinic-your-health-is-in-your-hands/story-Mxdzk2ruJV8NwsXhvxUosN.html
http://www.nature.com/nrc/journal/v12/n4/pdf/nrc3239.pdf
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sess how internal organ systems are functioning, such as radioactive iodine used to measure thy-
roid function. Ultimately, biomarkers can be used to detect a change in the physiological state of a 
patient that correlates with the risk or progression of a disease or with the susceptibility of a dis-
ease to a given treatment.  Biomarkers hold great promise for personalized medicine as infor-
mation gained from diagnostic or progression markers can be used to tailor treatment to the indi-
vidual for highly efficient intervention in the disease process (The Coriell Insitute for Medical Re-
search web-site). 
 
An ideal biomarker may fill one of many different roles. A biomarker may be suitable for the early 
diagnosis of a disease, either as part of a routine screening exam or at the first sign of a question-
able symptom. A biomarker may also appear or disappear over the course of disease progression 
and thus be useful in determining the prognosis of a disease within an individual. Another bi-
omarker may change as a drug therapy is started, adjusted or discontinued, ultimately aiding in 
the monitoring of the patient's response to that particular therapy. 
 
In addition, the rapid return of results for early initiation of treatment and monitoring effective-
ness is highly desirable. This could be a test performed during a patient's office visit with an im-
mediate result. Finally, a reliable biomarker will have a detection method that is both sensitive 
and specific and is highly reproducible among clinical laboratories (S. Vasan, 2006) 

 
Large-scale studies are currently underway on the discovery and validation of new and more effec-
tive biomarkers. The driving force behind these studies is the revolution of "omic" medicine. In-
stead of looking at one potential biomarker at a time, new techniques in genomics, transcriptom-
ics, proteomics, metabolomics, lipidomics, glycomics, and secretomics have allowed investigators 
to identify patterns in the changes of tens, hundreds and even thousands of genes and com-
pounds that correlate with disease state. A single biomarker is often inconclusive or ambiguous 
because diseases with very different pathophysiologies can affect the same molecule or marker. 
The sum of changes of a metabolic pathway or a suite of genes would be a much better indicator 
of the underlying pathology. These omic studies require thousands of blood, urine, or other sam-
ples to reveal subtle, but definitive, pattern changes. 
 
In particular, the development of CVD biomarkers has been a challenging field since the urgent 
need for additional tools to aid clinical assessment and to enhance the ability to identify the “vul-
nerable” patient at risk for CVD. Biomarkers are one such tool to better identify high-risk individu-
als, to diagnose disease conditions promptly and accurately, and to effectively prognosticate and 
treat patients with disease.  
 
Three parallel developments have revolutionized the field of biomarker discovery: First, the com-
pletion of the Human Genome Project, the development of microarrays, proteomics, and nano-
technology together provide new avenues for developing exceptionally informative biomarkers of 
CVD, including high-throughput, highly sensitive, functional assays. Second, the advances in bioin-
formatics coupled with cross-disciplinary collaborations (e.g. of biologists, clinicians, chemists, 
computer scientists, physicists) have greatly enhanced our ability to retrieve, characterize, and an-
alyze large amounts of data generated by the technological advances noted above. Third, there is 
increased recognition that diseases arise out of the dynamic dysregulation of several gene regula-
tory networks, proteins, and metabolic alterations, reflecting complex perturbations (genetic and 
environmental) of the “system.” The expectation that single biomarkers can capture these intri-
cate derangements and can unambiguously identify disease or that targeting single molecules or 
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signaling pathways is adequate for treating complex pathology is simplistic. Rather, a “systems bi-
ology” approach that investigates multiple components of malfunctioning regulatory networks (re-
ferred to as multi-parameter analysis of tens of hundreds of molecules) may provide better in-
sights into disease diagnosis, prognosis, and treatment (Marko-Varga G. et all. 2005).  
 
It is generally believed that the biomarker industry will continue to rapidly expand and flourish in 
the near future. The burgeoning research in biomarker development mandates a systematic or-
ganization of data with the use of standardized taxonomies that facilitate the online sharing of bi-
omarker metadata among researchers. Large epidemiological and clinical studies will be required 
to assess the cost-effectiveness of biomarkers. Screening biomarkers will likely compete for lim-
ited healthcare budgets, and only those with excellent performance characteristics will find utility 
in primary care settings. It is conceivable that some biomarkers may find use as over-the-counter 
tests as the public continues its informed interest in its own health. Biomarkers that are cost-
effective in preventing late sequelae of CVD will likely survive such competition. Diagnostic mark-
ers will find use in point-of-care testing in emergency departments and by the bedside. Bi-
omarkers that perform well and cost-effectively in the testing of rapid “rule out” or “rule in” strat-
egies and those that help to triage patients into low- and high-risk treatment strategies will be in-
tegrated into clinical decision-making protocols. Biomarkers (including pharmacogenetic ones) 
that facilitate choice of the most appropriate drug, that enable titration of drug dose to avoid side 
effects, and that maximize therapeutic effects are likely to be attractive to clinicians. 
 
Further Information  

 https://www.coriell.org/research-
services/biomarkers/challenges-of-biomarker-
research 

 http://circ.ahajournals.org/content/113/19/2335.full
.pdf+html  

3.1.10 GENDER SPECIFIC MEDICINE AND 

CARE 

The field of gender-specific medicine examines how 
normal human biology and physiology differ between men and women and how the diagnosis and 
treatment of disease differs as a function of gender. This research covers various conditions that 
predominantly occur in men as well conditions that predominantly occur in women. Among the 
areas of greatest difference are cardiovascular disease, mood disorders, the immune system, lung 
cancer as a consequence of smoking, osteoporosis, diabetes, obesity, and infectious diseases. Re-
cent research focuses on the essentials of gender-specific medicine and the current study of sex 
and gender differences in human physiology and pathophysiology, for example how the gender-
specific risks of one organ system’s disease affects the health of other organ systems. Research is 
also done to examine the results of new drug therapies designed with gender-specific differences 
such as hormone therapy in men and women for the prevention and treatment of cardiovascular 
disease. 
 

Examples of sex-related illnesses and disorders in female 
humans

3
: 

Examples of sex-related illnesses and disor-
ders in male humans: 

                                                      
3
 http://www.gutenberg.us/articles/sex-related_illness 

 

https://www.coriell.org/research-services/biomarkers/challenges-of-biomarker-research
https://www.coriell.org/research-services/biomarkers/challenges-of-biomarker-research
https://www.coriell.org/research-services/biomarkers/challenges-of-biomarker-research
http://circ.ahajournals.org/content/113/19/2335.full.pdf+html
http://circ.ahajournals.org/content/113/19/2335.full.pdf+html
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 99% of breast cancer occurs in women. 

 Ovarian cancer, and other diseases of the female repro-
ductive system occur only in women. Endometriosis, an-
other female reproductive disorder occurs almost exclu-
sively in women, but has rarely been found in men un-
dergoing estrogen treatment for prostate cancer. 

 More women than men suffer from osteoporosis 

 Autoimmune diseases, such as Sjögren's syndrome and 
scleroderma, are more prevalent in women. An estimat-
ed 75 percent of those living with autoimmune diseases 
are female. 

 In Western cultures, more women than men suffer from 
eating disorders such as anorexia nervosa and bulimia 

 Alzheimer's disease has a higher rate in women than in 
men. 

 Women are more likely to suffer from unipolar clinical 
depression (although bipolar disorder appears to affect 
both sexes equally) 

 Psychologists are more likely to diagnose women than 
men with borderline or histrionic personality disorder. 
There is no current agreement on whether this is be-
cause of a real underlying difference between the sexes, 
or simply because of deeply ingrained social attitudes. 

 Prostate cancer and other diseases of 
the male reproductive system occur on-
ly in men. 

 Diseases of X-linked recessive inher-
itance, such as colour blindness, occur 
more frequently in men.Abdominal aor-
tic aneurysms are six times more com-
mon in men, and thus some countries 
have introduce screening for males at 
risk of suffering the condition. 

 Autism is approximately 4 times more 
prevalent in males than females. 

 Psychologists are more likely to diag-
nose men than women with antisocial 
personality disorder and substance-
abuse disorders. 

 
Gender-specific care is not limited to physiological gender differences; instead it addresses total 
health from a gender-specific perspective. When you take away the obvious reproductive differ-
ences, men and women experience many of the same diseases in different ways. For that reason 
they benefit from a different approach to healthcare. For example, pancreatic cysts occur more 
frequently—and differently—in women than they do in men. The symptoms of heart disease are 
different in women compared with those that are common in men. Even musculoskeletal injuries 
are different in women—in fact, women are prone to more and different injuries than are men 
(Adams et al. 2007). 
 
Women have four times the number of ACL (Anterior cruciate ligament) tears than men and a 
greater incidence of ankle injuries compared with men. Medical experts say that this has to do 
with estrogen and the fact that women can bear children. The angle from the hip to the knee is 
different in women, which places more strain on the knee. After puberty women do not land in 
the same way as men do when they jump. But there are things women can do to prevent injury—
like muscle training and core training.  
 
Literature incorporating sex/gender analysis increased over time and displays a stronger trend if 
compared to overall publication increase.4 As Oertelt-Prigione showed, all disciplines, but cardiol-
ogy (22%), demonstrated an underrepresentation of research about gender differences in man-
agement, which ranges from 3 to 14%. While the use of animal models for identification of sex dif-
ferences in basic research varies greatly among disciplines, studies involving human subjects are 
frequently conducted in large cohorts with more than 1,000 patients (24% of all human studies).  
Although large cohorts are often analysed, sex and gender differences in clinical management are 
insufficiently investigated leading to potential inequalities in health provision and outcomes.  

                                                      
4
 Analysis of sex and gender-specific research reveals a common increase in publications and marked differences be-

tween disciplines, Sabine Oertelt-Prigione1 Roza Parol, Stephan Krohn, Robert Preißner and Vera Regitz-Zagrosek  
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Men tend to have an unhealthy life-style compared to women; they get sick more often, have 
more accidents and die earlier. Male employees are more on sick leave than women. Psychological 
problems such as depression occur more often in men than women and their suicide rate is also 
much higher. They make up two thirds of the people with alcohol abuse (Apfel, 1982; Waldron, 
1994; (Verbrugge, 1985; Walsh, et al., 1995). When social discrimination decreases, women’s life 
expectancy increases (Waldron, 1983). Men have higher rates of fatal illnesses. Men have more 
toxic occupational exposure; Men have higher rates of injuries (both intentional and non-
intentional) ( Verbrugge, 1985; Walsh, et al., 1995). Even though men in our society do not have to 
do the hard physical labour their ancestors had to do one or two generations ago, and they do not 
have to go to war anymore (at least the majority), they are not in a good position concerning 
health. Most of them only see a doctor when already in a very critical stage, doing more “repair” 
than prevention. The US psychologist Herb Goldberg formulated seven “masculine imperatives” 
attempting an analysis for the male health situation: 
“The less sleep I need, the more pain I can take, the more alcohol I can hold, the less I concern my-
self with what I eat, the more I control and repress my emotions, the less attention I pay to myself 
physically, the more masculine I am.” 

Gender-specific care is a more individualized, nuanced approach to healthcare. Research and 
health services are specializing in this direction. Dedicated to gender medicine, for example, is the 
‘Foundation for Gender Specific-Medicine’, supporting the investigation of the ways in which bio-
logical sex and gender affect normal human function and the experience of a disease.  One of the 
discipline’s pioneers, Marianne J. Legato, FACP, MD established this Foundation as a continuation 
of her work with ‘The Partnership for Gender-Specific Medicine’ at Columbia University.5 

3.2 ENVIRONMENT  

The environment must be recognised as not only a source of potential hazards, but also a health-
promoting and health-protecting asset that can extend life, improve its quality and increase over-
all well-being. A comprehensive understanding of the relationship between health and the envi-
ronment requires a forward-looking perspective and insight into the composite interactions 
among the physical, biological and social spheres (WHO 2013). An overview of impacts of envi-
ronmental changes to health is given in figure 3: 
 

                                                      
5
 https://gendermed.org/dr-legato/ 
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Figure 1: Millennium Ecosystem Assessment (2005) (Source: 

http://www.who.int/globalchange/environment/en/) 

 
Environmental hazards influence over 80% of the communicable and non-communicable diseases 
and injuries monitored by WHO. What is included in the term “environment” can be best depicted 
by Figure 2, adapted by the WHO from Smith et al. (1999), but was defined in a more practical 
sense by the WHO: “the environment is all the physical, chemical and biological factors external to 
a person, and all the related behaviors, but excluding those natural environments that cannot rea-
sonably be modified” (Prüss-Üstün & Corvalán 2006).  

 
Figure 2: Definition of the environment (adapted after Smith et al., 1999) 

 

Thus various factors need to be taken into consideration and the most important risk hazards are 
addressed by the global strategy of WHO Public Health & Environment (2011): 
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 Water, sanitation & hygiene guidelines to inform policy making and prevent waterborne  
diseases 

 Indoor air policies to substitute fuels & cook stoves 

 Outdoor air policies to minimize the health impact of urban transport 

 Housing standards and policies to reduce exposure to radon, lead, asbestos and other 
harmful chemicals 

 Chemical regulation policies to restrict or stop the use of highly hazardous chemicals in in-
dustry, agriculture and in consumer products and promote the use of safer alternatives 
 
Environmental and occupational exposures account for a significant part of the NCD burden. Phys-
ical activity is influenced by urban environments and transport policies, which can promote cy-
cling and walking for transport by developing safe infrastructure, as well as fostering the estab-
lishment of accessible green spaces for leisure-time physical activity and encouraging behaviour 
modification. Occupational health and safety programmes can also be advocates for workplace 
wellness interventions. On a larger scale, lessons learned from the climate change and sustainable 
development movements serve as a model for developing advocacy for NCDs and development. 
There are deep connections with the causes of air and noise pollution and with efforts to control 
them. Sound and sustainable policies relating to the environment and health will contribute di-
rectly to reducing the burden of NCDs: from agricultural practices and policies, to protection of 
children from adverse environmental exposures. 
 
Agriculture influences health directly through the quantity and the nutritional composition of the 
foods available for consumption in the household and in the market (see also chapter 3.6 and 
chapter 3.8). This is influenced by what we grow. Choices within agriculture between the produc-
tion of food and cash crops influence competition for land, water and labour resources, and influ-
ence food availability. Agricultural practices and policies can therefore have a direct health impact 
by influencing the price and availability of foods. Another direct effect of agriculture on health is 
the exposure of human subjects to food-borne diseases and to toxicants such as herbicides and 
pesticides, associated with farming and food chains. (Dangour et al., 2012) The same chemicals 
that are used to assist agricultural production, develop medicines and produce consumer goods 
can be hazardous to human health over the long term, accumulating in our bodies through envi-
ronmental exposure.   
 
There has been an increasing awareness in recent years of the presence and potential impacts of 
pharmaceuticals and personal care products in the environment, including surface water, 
groundwater, soil, bed sediment, and in tissue. The potential routes of environmental entry in-
clude patient excretion either as parent compound or metabolites via the sewer system, direct re-
lease into the waste water system from manufacturing, hospitals or disposal via toilets/ sinks, and 
terrestrial depositions, for example via sludge application to land, leaching from solid waste land-
fills, or irrigation with treated or untreated wastewaters.   
 
Even in trace amounts active pharmaceuticals are of great concern due to then continuous intro-
duction into the environment, their impact on ecosystem and human and veterinary health. This 
has given birth to the science of Ecopharmacovigilance (EPV). It aims to ensure that significant en-
vironmental issues associated with pharmaceuticals in the environment are identified and man-
aged appropriately. Environmental Risk assessment (ERA) is now a regulatory requirement prior to 
launch of any new drug. The biggest difference and greatest challenge concerns signal detection in 
the environment and the dilemma of identifying cause and effect (e.g. Brown, 2014; Holm et al, 
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2013; .Kaplan, 2013; Wand &Hu, 2014). 
 
A growing body of research in the United States and Western Europe documents significant ef-
fects of the physical environment (toxins, pollutants, noise, crowding, chaos, and housing, school 
and neighborhood quality) on children and adolescents' cognitive and socioemotional develop-
ment (Ferguson et al., 2013).  Over the last three decades there has been increasing global con-
cern over the public health impacts attributed to environmental pollution, in particular, the global 
burden of disease. The World Health Organization (WHO) estimates that about a quarter of the 
diseases facing mankind today occur due to prolonged exposure to environmental pollution. Most 
of these environment-related diseases are however not easily detected and may be acquired dur-
ing childhood and manifested later in adulthood. Improper management of solid waste is one of 
the main causes of environmental pollution and degradation in many cities, especially in develop-
ing countries. Many of these cities lack solid waste regulations and proper disposal facilities, in-
cluding for harmful waste. Such waste may be infectious, toxic or radioactive. 
 
Chemical pollution provokes irreparable damage to our ecosystems and communities, causing 
dramatic effects on the health of the most vulnerable, especially children, the poor and indigenous 
peoples. Although some progress has been made on chemical safety, impacts on the health of 
workers remain enormous. Every minute, a person dies from exposure to toxic substances at 
work. Out of the 160 million occupational illnesses per year, the bulk is caused by chemical agents 
(UNEP, 2015).  
 
WHO's International Agency for Research on Cancer 
(IARC) has classified 107 agents, mixtures, and expo-
sure situations as carcinogenic to humans. These in-
clude all forms of asbestos and a number of agents 
found in the environment such as benzene, arsenic 
in water, cadmium, ethylene oxide, benzo[a]pyrene, 
silica, ionizing radiation including radon, ultraviolet 
radiation including tanning devices, aluminium and 
coke production, iron and steel founding, or the 
rubber manufacturing industry (WHO, 2011).  
 
Air pollutants, taken as an example of environmen-
tal influence on health, such as carbon monoxide 
(CO), sulphur dioxide (SO2), nitrogen oxides (NOx), volatile organic compounds (VOCs), ozone 
(O3), heavy metals, and respirable particulate matter (PM2.5 and PM10), differ in their chemical 
composition, reaction properties, emission, time of disintegration and ability to diffuse in long or 
short distances. Air pollution has both acute and chronic effects on human health, affecting a 
number of different systems and organs. It ranges from minor upper respiratory irritation to 
chronic respiratory and heart disease, lung cancer, acute respiratory infections in children and 
chronic bronchitis in adults, aggravating pre-existing heart and lung disease, or asthmatic attacks. 
In addition, short- and long-term exposures have also been linked with premature mortality and 
reduced life expectancy (Kampa & Castanas, 2008). 
 
Noise exposure at work places, schools and in living environment has been investigated in various 
studies. Noise has been associated with a number of adverse health effects, apart from Noise In-
duced Hearing Loss, manifesting in the form of physiologic damage or psychological harm through 
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a variety of mechanisms (Seidman & Standring, 2010). Adverse effects from noise have been stud-
ied in detail deriving from physical and urban environment, both at home and at workplaces. Stud-
ies have shown that noise is strongly related to reduced cognitive function, inability to concen-
trate, increased psychosocial activation, nervousness, feeling of helplessness and other stress re-
lated symptoms ranging from high blood pressure to sleeplessness and cardiovascular diseases 
(Viet et al 2010; Evans et al. 2001; Guite et al, 2006; Leather et al, 2003; Lamb & Kwok, 2016; Liebl 
et al., 2012; Smith-Jackson & Klein, 2009). 
 
In developing countries, the burden of disease due to environmental hazards is heavily weighted 
towards communicable diseases.  In developed countries, environmental hazards have a bigger 
impact on non-communicable diseases. In the Parma Declaration on Environment and Health 
(2010), European Member States have explicitly set themselves the goal of contributing to the 
prevention of NCDs through actions directed at reducing the relevant environmental exposures, 
also addressed in the European Environment Health Process (EHP)6:  

A. Protecting children’s health  
a. Ensuring public health by improving access to safe water and sanitation 
b. Addressing obesity and injuries through safe environments, physical activity and 

healthy diet 
c. Preventing disease through improved outdoor and indoor air quality 
d. Preventing disease arising from chemical, biological and physical environments 

B. Protecting health and the environment from climate change 
C. Involvement of children, young people and other stakeholders 
D. Knowledge and tools for policy-making and implementation 

 
Further Information  

 http://www.ipenproject.org/ 

 http://www.euro.who.int/en/health-topics/environment-and-health 

 http://www.who.int/quantifying_ehimpacts/publications/preventingdisease.pdf?ua=1 

 

3.3 URBAN DEVELOPMENT  

Over half the world’s population now lives in cities, and urbanization will be among the most im-
portant global health challenges during the 21st century. Urbanization is associated with many 
health challenges – infectious diseases and non-communicable diseases, including cancer and 
heart disease – as well as unhealthy life choices such as tobacco use and alcohol abuse. City dwell-
ers are more exposed to road traffic accidents, injuries, violence and crime. The urban poor suffer 
disproportionately from a wide range of diseases and other health challenges. 
 
To reverse this trend, representatives of local and national governments are urged to develop pol-
icies to protect and promote health, across multiple sectors, including the environment, transport, 
education and urban planning.7 

                                                      
6
 http://www.euro.who.int/en/health-topics/environment-and-health/pages/european-environment-and-health-

process-ehp/health-and-environment-in-the-who-european-region-creating-resilient-communities-and-supportive-
environments 
7
 http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-

european-healthy-cities-network/meetings-of-the-who-european-healthy-cities-network/annual-meeting-of-the-who-
european-healthy-cities-network-2010.-theme-the-hidden-cities-addressing-equity-in-health-and-inclusiveness-in-

http://www.ipenproject.org/
http://www.euro.who.int/en/health-topics/environment-and-health
http://www.who.int/quantifying_ehimpacts/publications/preventingdisease.pdf?ua=1
http://www.euro.who.int/en/health-topics/environment-and-health/pages/european-environment-and-health-process-ehp/health-and-environment-in-the-who-european-region-creating-resilient-communities-and-supportive-environments
http://www.euro.who.int/en/health-topics/environment-and-health/pages/european-environment-and-health-process-ehp/health-and-environment-in-the-who-european-region-creating-resilient-communities-and-supportive-environments
http://www.euro.who.int/en/health-topics/environment-and-health/pages/european-environment-and-health-process-ehp/health-and-environment-in-the-who-european-region-creating-resilient-communities-and-supportive-environments
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-european-healthy-cities-network/meetings-of-the-who-european-healthy-cities-network/annual-meeting-of-the-who-european-healthy-cities-network-2010.-theme-the-hidden-cities-addressing-equity-in-health-and-inclusiveness-in-cities/quick-facts-on-urban-health
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-european-healthy-cities-network/meetings-of-the-who-european-healthy-cities-network/annual-meeting-of-the-who-european-healthy-cities-network-2010.-theme-the-hidden-cities-addressing-equity-in-health-and-inclusiveness-in-cities/quick-facts-on-urban-health
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-european-healthy-cities-network/meetings-of-the-who-european-healthy-cities-network/annual-meeting-of-the-who-european-healthy-cities-network-2010.-theme-the-hidden-cities-addressing-equity-in-health-and-inclusiveness-in-cities/quick-facts-on-urban-health
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3.3.1 BUILT ENVIRONMENT AND PHYSICAL ACTIVITY 

Built environment may influence health behaviours directly or indirectly (Cradock/Duncan 2014, p. 
442). It is obvious that built environment can promote physical activity via respective promoting 
facilities and environments, for example with regard to walkable community design, density, con-
nected streets, mixed land uses, access to transit and public transportation, pedestrian and bicycle 
facilities, building designs such as stair cases, parking places; the location of workplaces and 
schools, parks and trails, playgrounds, landscape aesthetics, sidewalks and safety. Among children 
and adolescents, research suggests that walkability, traffic speed and volume, access and proximi-
ty to recreational facilities, and the urban form characteristics of land-use mix and residential den-
sity present important correlates of physical activity participation (Ding et al., 2011). 
 
Local stores, supermarkets, and fast food restaurants can influence nutrition-related behaviors via 
access and marketing of foods and beverages, e.g. with regard to distance and availability for spe-
cial needs. There are some studies that indicate that perceived availability is linked to healthy nu-
tritional behavior. Other correlations still need to be evaluated and researched more. 
 
A growing body of studies shows that accessibility 
to tobacco retailers is associated with increased to-
bacco use (Chan & Leatherdale, 2011; Henriksen et 
al. 2008; Leatherdale & Strath 2007). Concerning 
alcohol the issue is more complex. Research results 
concerning alcohol availability in the neighborhood 
and alcohol consumption are ambiguous (Halonen 
et al., 2011; Connor, Kypri, Bell, Cousins, 2011). 

3.3.2 BUILT ENVIRONMENT AND DEPRESSION 

Built environment and depression are associated as several studies show. Greater access to social 
destinations and community design features in the built environment may promote socialization 
and prevent or work against symptoms of depression. No definite evidence is available yet con-
cerning the walkable distance in a particular neighborhood and depression. 
 
Interventions in the built environment are generally sustainable interventions, that is to say they 
influence the structure and function of the physical environment in which health behaviors occur 
but do not require repeated introduction in order to be maintained. It goes without saying that in-
terventions of this kind are usually very costly, but since they last very long and can reduce the 
health care budget they might often be the cheaper expenditure. Cost effectiveness studies of 
built environment interventions however are just lately becoming an area of research (Wu et al., 
2011). Built environment interventions are increasingly becoming multi-disciplinary partnerships 
between urban planners, parks/recreation officials, transportation engineers, public health offi-
cials, and citizens.  

3.3.3 BUILT ENVIRONMENT OF SCHOOLS 

Schools are an important for influencing health-related behavior of both students and teachers 
and other employees working at the school site. Interventions within the built environments of 
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schools have been developed to address dietary behaviours as well as physical activity and tobac-
co consumption. Interventions in schools often include physical infrastructure change and also 
campaigns to raise awareness for the connection between built environment, behaviour and 
health. Many students consume food and beverages while on school property thus making the 
built environment of schools a popular setting for interventions to promote healthy eating and 
drinking (Giles at al. 2012). 
 
School playgrounds and public playgrounds are a common device to promote play and physical ac-
tivity among students and smaller children. Studies have shown that physical activity is more at-
tractive to children if sufficient playground materials and space are provided (Hannon/Brown, 
2008). 

3.3.4 ATTRACTIVE ENVIRONMENTS  

Built environment can also promote or hamper the physical activities of adults. Taking the stairs is 
one way to be more physically active in everyday environments and has proven to strengthen fit-
ness over short intervention periods (Boreham et al., 2005). Examples of interventions promoting 
stair use in place of elevators and escalators have generally relied on point-of-decision signage 
frequently demonstrating statistically significant increases in stair use with potential for longer-
term sustainability (Soler et al., 2010). Certain design characteristics can impede or promote stair 
use.  
 
To make neighborhoods more attractive for walking they have to have a certain infrastructure and 
they have to be safe from accidents. There are several design features to help reduce speed of 
cars and to raise more awareness in car drives for the needs of pedestrians. Pedestrian crossing 
countdown signals, visual signals that provide information on the amount of time for the next 
green light, auditory information for pedestrians with visual impairment, installations of traffic 
calming measures (speed bumps, blocks on the road), and shared spaces are options to reduce 
traffic speed and grant more right to the pedestrians. (Dumbaugh/Frank, 2007; Bunn et al., 2009) 
 
The other major strategy to improve or maintain health though intelligent neighborhood built en-
vironment is to support biking, e.g. by more biking lanes, off- as well as on-road, bike parking lots, 
bicycle sharing programs, public electric stations to charge e-bikes, etc.  
 
There is quite some room for action at the political level to influence health behavior by regulating 
physical infrastructure, e.g. through local zoning policies. What is more, several studies have 
shown links between the density of tobacco retail outlets around schools or homes and smoking 
prevalence. (Mozaffarian et al., 2012; Center for Tobacco Policy & Organizing, 2011) 
 
In the U.S., the “Safe Routes to School Programs” were established as part of federal transporta-
tion policy that provided funding to support local programs in each state, supporting walking and 
bicycling of kids to school and thus be more physically active. One approach for more physical ac-
tivity of children in a safe environment is called “multi-component intervention” and comprises in-
formation campaigns for parents and children together with changes in the built environment. 
Within school buildings, multi-component intervention can ameliorate healthy eating by designing 
teaching kitchens, storage of food, serving and eating zones, display of healthy foods and on-site 
food production facilities (Huang et al., 2013). 
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3.3.5 HEALTH EQUITY AND BUILT ENVIRONMENT 

The health equity debate is based on the assumption that health inequities often occur among 
disadvantage groups and are unjust. Built environment strategies can play an important role in 
promoting social and environmental justice and reduce health inequities be eliminating health-
harming environments. As several studies have shown, low income populations and some ra-
cial/ethnic minorities are exposed to features of built environment that may contribute to obesity 
and other NDC-related factors (Larson et al., 2009). 

3.3.6 HEALTHY AND SUSTAINABLE CITIES 

The WHO European Healthy Cities Network consists of cities around the WHO European Region 
that are committed to health and sustainable development: nearly 100 cities and towns from 30 
countries. The WHO European Healthy Cities Network has six strategic goals:8 
 

1. to promote policies and action for health and sustainable development at the local level 
and across the WHO European Region, with an emphasis on the determinants of health, 
people living in poverty and the needs of vulnerable groups; 

2. to strengthen the national standing of Healthy Cities in the context of policies for health 
development, public health and urban regeneration with emphasis on national–local coop-
eration; 

3. to generate policy and practice expertise, good evidence, knowledge and methods that can 
be used to promote health in all cities in the Region; 

4. to promote solidarity, cooperation and working links between European cities and net-
works and with cities and networks participating in the Healthy Cities movement; 

5. to play an active role in advocating for health at the European and global levels through 
partnerships with other agencies concerned with urban issues and networks of local au-
thorities; and 

6. to increase the accessibility of the WHO European Network to all Member States in the Eu-
ropean Region. 

 

3.4 HEALTH SYSTEMS SHARED VALUES AND OPERATING PRINCIPLES  

Health systems are primarily regulated at national level and health systems organisation, services 
and outcomes differ widely among European countries. For all Member States, however, 
healthcare is a cornerstone of social protection, 75% financed by public funding and constitutes 
almost 15% of all governments expenditures. Chronic diseases’ cure accounts for 70%-80% of all 
health care costs, estimated €700bn in the EU every year, and affect 8 out of 10 of people over 65. 
Considering the demographic megatrend that projects 37% of the European population over 60 by 
2050 and the recent cut at health care expenditures, the need clearly emerges to reform the 
health systems in order to safeguard the health system values and its social protection function in 
the future (Acting Together: A Roadmap for Sustainable Healthcare 2015).   
 
In 2006, the Council of EU (2006) has recognised the overarching values common to all the Euro-
pean health care systems.  “Universality means that no-one is barred access to health care; soli-

                                                      
8
 http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-

european-healthy-cities-network/six-strategic-goals 
 

http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-european-healthy-cities-network/six-strategic-goals
http://www.euro.who.int/en/health-topics/environment-and-health/urban-health/activities/healthy-cities/who-european-healthy-cities-network/six-strategic-goals
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darity is closely linked to the financial arrangement of our national health systems and the need to 
ensure accessibility to all; equity relates to equal access according to need, regardless of ethnicity, 
gender, age, social status or ability to pay. EU health systems also aim to reduce the gap in health 
inequalities, which is a concern of EU Member States; closely linked to this is the work in the 
Member States' systems on the prevention of illness and disease by inter alia the promotion of 
healthy lifestyles”. The Resolution recognised also six operating principles that are shared by 
health systems across the EU: safety, care that is based on evidence and ethics, patient involve-
ment, redress, privacy and confidentiality. 
 
In 2006, Member States have also increased their cooperation on health reforms through the 
Open Method of Coordination (OMC) with the aim of the establishment of guidelines and indica-
tors, the organization of exchange of best practice, and the preparation of the necessary elements 
for periodic monitoring and evaluation (SPC 2011c). OMC is a policy method that collects volun-
tary, non-binding targets and heavily relies on the national government actions and follow-up 
measures. The Commission identified three principles, reinvigorated over time, all-important and 
mutually dependent, that should serve as basis for the reform of the national health systems: 

 access for all to adequate health and long-term care and ensuring that the need for care does 

not lead to poverty and financial dependency; and that inequities in access to care and in 

health outcomes are addressed;  

 quality in health and long-term care and by adapting care, including developing preventive 

care, to the changing needs and preferences of society and individuals, notably by developing 

quality standards reflecting best international practice and by strengthening the responsibility 

of health professionals and of patients and care recipients;  

 adequate and high quality health and long-term care remains affordable and financially sus-

tainable by promoting a rational use of resources, notably through appropriate incentives for 

users and providers, good governance and coordination between care systems and public and 

private institutions. Long-term sustainability and quality require the promotion of healthy and 

active life styles and good human resources for the care sector. 

Health systems are complex, have an important legacy from the past and resist to changes. Fol-
lowing the economic crisis, Member States have reduced the health care budget and started in-
cluding Health system reform is their National Reform Plan. In 2015, the Social Protection Commit-
tee (SPC) and the Council Working Party on Public Health at Senior Level (WPPHSL) reached joint 
conclusions on the health- related country specific recommendations (CSRs) and analysis of health 
challenges in member states (SPC 2015). Most countries have implemented sectoral and often-
unfair measures whereas few States have taken the opportunity to initiate more complex actions 
that could bring better quality, increase the access and generate savings. Health systems are urged 
to shift from reactive model toward a broader multi-sectoral response, and political leadership 
needs to move from a sectoral perspective toward a more comprehensive vision. The future will 
depend upon the systems’ ability to become “proactive rather than reactive, comprehensive and 
continuous rather than episodic and disease specific and founded on lasting patient-provider rela-
tionship rather than incidental, provider-led care” (WHO 2014).   
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Figure 3 Health systems – Adapted from WHO (2015) Health system strengthening in the context of 

Health 2020: challenges and priorities in the WHO European Region 

 
Trends for innovations are emerging regarding all systems components (resources, organisations 
and management), and failing to understand and adapt them will put the values and principles on 
which health systems are built at risk. 

 
Figure 4 Health systems components -  
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EXPH- Future EU Agenda on quality of health care with a special emphasis on patient safety 

 
1 Increasing transparency and improving the evaluation of Health Systems  
Steering the change requires first knowledge and comparison of systems, an assessment of the 
performances, an analysis of the threats and the identification of opportunities. In line with this, a 
number of initiatives have been recently launched by the European Union and by WHO.   
 
In 2014 the EC set up an Expert Group on Health Systems Performance Assessment (HSPA) with 
the aim of:  

 Providing participating Member States with a forum for exchange of experience on the use of 

HSPA at national level.  

 Support national policy-makers by identifying tools and methodologies for developing HSPA.  

 Defining criteria and procedures for selecting priority areas for HSPA at national level, as well 

as for selecting priority areas that could be assessed EU-wide in order to illustrate and better 

understand variations in the performance of national health systems  

 Intensifying EU cooperation with international organisations, in particular the OECD and the 

WHO 

 
This action is strongly related to the “Tallin Charter: Health System for Health and Wealth” (WHO, 
2008). Among EU countries, one of the most advanced countries in this field is Belgium, whose 
latest HSPA report covers five main dimensions of performance: quality, accessibility, efficiency, 
sustainability, and equity, featuring 74 indicators to assess the levels of performance. 
 
WHO Regional Office for Europe has produced a Country Assessment framework and guide to 
evaluate the health system performance in reaching the goal of decreasing the premature mortali-
ty from NCDs by 25% by 2025. Five countries participated in a first round of assessments: Hungary, 
Kyrgyzstan, the Republic of Moldova, Tajikistan and Turkey. The work and the results cross-
comparison will help to:  

1. produce pragmatic and implementable policy recommendations for health system 

strengthening, to allow faster improvements in key NCD outcomes;  

2. synthesize knowledge and experience in the countries of the Region on common health 

system challenges and promising approaches to overcome them;  

3. build capacity in policy analysis, policy development, and implementation through dialogue 

around HSS and NCD 

 
The framework lists the fifteen system features that can represent a challenge or present an op-
portunity for improved delivery of core NCD interventions and services.  
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Figure 5 Roberts MJ, Stevenson MA. Better Non-communicable Disease Outcomes: Fifteen Challenges 

and Opportunities for Health Systems. Copenhagen: WHO Regional Office for Europe, 2014 (forthcoming) 

 
2 Economic crisis undermines the access to health services  
Access to quality health care is a human right recognized in the EU and contributes in achieving 
the objectives of the long-term savings and productivity increase of the Social Investment packag-
es as well as the inclusive growth pursued by Europe 2020 strategy. Accessibility means “ensuring 
that the resources required to deliver relevant, appropriate, and cost-effective health services are 
as closely matched to need as possible”. (Access to health services in the European Union”, Prelim-
inary Opinion 2015) 
 
Between 2005 and 2009, EU Member States made huge progress in improving access to health 
care. The number of people reporting unmet needs fell steadily from 24 million in 2005 to 15 mil-
lion in 2009. Since 2009, however, this positive trend has been reversed – a visible sign of the 
damage caused by the financial and economic crisis. By 2013, the number of people reporting 
unmet need for health care had risen to 18 million (3.6% of the population). (EC Preliminary Opin-
ion). This negative trend is directly related to the reduction of health spending. The question is 
now whether the health systems will uptake the technological and management innovations able 
to ensure access to health adequate services without raising the healthcare expenditure.   
 
Access to care is the result of interaction between different factors; the following indicators moni-
tor the accessibility of the health systems: 

 Health system coverage Except Bulgaria, Greece and Cyprus, the EU countries have achieved 

universal (or near-universal) coverage of health care costs. Alarming phenomena of the recent 

years is the decrease of population covered by health system in Bulgaria and Greece (Health at 

glance, 2014). 

 Depth of coverage and affordability The health coverage, whether provided through public or 

private insurance, generally covers a  defined “basket” of benefits, which usually include con-

sultations with doctors, tests and examinations, and hospital care. In order to ensure that ser-

vices are requested in a responsible way, people are asked to contribute financially toward the 

service they require, in the form of cost-sharing or co-payment. On average, curative care and 

pharmaceuticals are more than 70% of all medical spending by households but the share varies 

across countries (Health at glance, 2014).  



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 67 of 112 

 

 Availability (health workforce, distance from point of care, waiting time) Patients should 

have reasonable access to healthcare services: they should not have to travel too far or wait 

too long to access the service they need. As shown in the table above, there are wide differ-

ences in the situation in Europe and margins for improvement in many European countries.  In 

the period 2008–2013, 9 countries recorded an increase of 1 percentage point or more in the 

share of the population reporting unmet needs for care and only 3 countries registered signifi-

cant improvements in access (Social Europe Aiming for inclusive growth 2014).  

 
Figure 6  Self-reported unmet needs for medical care in % and changes 2012-2013 and 2008-2013  

Note: i) Break in series in BE in 2011 means that evolutions between years before 2011 and years from 2011 on cannot be interpret-
ed; ii) Only statistically significant changes have been marked in green/red (positive/negative changes) with a  1pp threshold. "~" 
stands for stable performance (i.e. statistically insignificant change). EUROSTAT - 

 
Survey data suggest that financial barriers to access are the largest driver of unmet need in the EU. 
The figure below shows how unmet need disproportionately affects people of lower socio-
economic status, those with low health literacy, poor education and low incomes; people with 
greater healthcare needs in general or those who belong to a specific disadvantaged ethnic minor-
ity, as well as homeless people and migrants. Moreover, the crisis has resulted in the emergence 
of new groups that were not considered vulnerable previously due to increased unemployment, 
especially among young men, and increased household debt problems, particularly for young cou-
ples facing housing and job insecurity. (EUROFUND- “Access to healthcare in times of crisis 2014) 

 
Figure 7  Share (%) of the population reporting unmet need for health care due to cost travel distance 
and waiting time, EU27, 2005-2013 Source: Access to health services –summary of preliminary opinion - 

based in EU-SILC  

 
The opinion “Access to health services in the European Union” (2014) identifies the main barriers 
to access healthcare at the level of individuals, services providers and health systems. The opinion 
calls for policy responses that take into account the “multi-dimensional nature of access problems, 
the importance of inter-sectoral action and the specifics of national and regional context”. 



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 68 of 112 

 

Measures are proposed in the following policy areas: 
 

 Financial resources are linked to health need; 

 Services are affordable for everyone; 

 Services are relevant, appropriate and cost effective; 

 Well-equipped facilities are within easy reach; 

 There are enough workers, with the right skills, in the right place; 

 Quality of medicine and medical devices at fair prices; 

 People can use services when they need them; 

 Services are acceptable to everyone. 
 
EUROFUND Report “Access to healthcare in times of crisis” (2014) highlights measures adopted by 
providers to sustain access during the crisis among which: economising, seeking funds from other 
public sources, and expanding coverage or leniency in enforcing co-payments for people in need. 
Other mitigation strategies identified in the research include: 
 

 accelerating trends of deinstitutionalization, reducing hospital stays and keeping older people 
in the community, combined with development of an alternative care infrastructure;  

 retaining and motivating staff, drawing on less costly workers, and work reorganisation; 

 seeking new funding sources from alliances with local actors; 

 ensuring basic services, such as scaled-down replacement services, when a service provider is 
closed; 

 group sessions for patients with crisis-related mental health problems; self-help, medical help-
lines or e-healthcare for people in remote areas;  

 scaling up screening and measures to prioritise most urgent needs and services.(EUROFUND 
2014) 

 
3 Risk of health workforce shortage   
Healthcare is highly labour intensive and one of the largest sectors in the EU, accounting for about 
17 million or 8% of all jobs in the EU. Despite the economic downturn, the sector continues to 
grow and, with an ageing population and the rising demand for healthcare, will remain a key driv-
er for jobs with an estimated 8 million job openings between 2010-2020. The EC estimates a po-
tential shortfall of around 1 million healthcare workers by 2020 rising up to 2 million if long term 
care and ancillary professions are taken into account. This means around 15% of total care will not 
be covered compared to 2010. Potential shortfalls might worsen the working conditions and in-
crease pressures on the healthcare workforce raising concerns over the impacts on patient safety 
and quality of care. Recognised challenges for the health workforce are:  
1. an aging workforce and too few new recruits to replace retirees; 

2. significant turnover due to demanding working conditions and relatively low pay; 

3. the need of new skills shift toward more integrated delivery models and the growth of new 

technologies, new medical appliances and diagnostic techniques (Action Plan for the EU Health 

Workforce 2012).  

The Action Plan for the EU health workforces (2012) and the EU Joint Action on Health Workforce 
Planning & Forecasting aim at improving the health workforce planning, anticipating future skills, 
improving professional development and the retention of health professionals.  
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4 Rising costs of medicine and medical device 
Medicine and medical devices account for around 25% of total spending on health care and the ef-
ficient use of this resource is key for equitable access to health services. In some countries, high 
out of the pocket costs are a significant barrier to access and medicines are frequently the most 
important driver of financial hardship when using health services. And the high price of many 
medicines is becoming an increasing problem also for EU health system as recent experience on 
cancer drug have shown. (EC preliminary opinion, 2015). The EC recommends Member States to: 
4. Ensure fairer prices by identifying more efficient ways to fund R&D, requiring much greater 

transparency around costs, prices, and developing joint procurement agreements for medi-

cines and medical devices.  

5. Define national policies on medical devices  

6. Systematically use Health Technology Assessment (HTA), including cost-effectiveness and cost-

utility analysis, to inform coverage decisions and disinvestment for medicines and medical de-

vices.  

7. Encourage rational prescribing and use of medicines and medical devices through ‘wise lists’, 

algorithms, guidelines, capacity planning of big-ticket equipment and specialised medical 

equipment management units.  

8. Improve information systems and data collection at regional, national and EU level  

 
5 The search for sustainability of the health systems  
For all EU Member States, health expenditure is a major component of public finances. Public 
budget (social security and government spending) financed traditionally on average three quarters 
of health expenses and the “out of the pocket spending” and insurance covering the rest.  
 
Total health care spending, both public and private, increased rapidly during the 1960s and 1970s 
and at a slower rate, in the 1980s. It picked up again in the 1990s in most Member States and con-
tinued growing in the first decade of the 21st century (Przyawara 2010). In 2012, it amounted an 
average of 8.7% of GDP in the EU, up significantly from 7.3% in 2000. Changes in the ratio in health 
spending to GDP are the result of combined effects of growth in both GDP and health expenditure. 
Healthcare expenditure per capita in the EU countries is €2.193 but the it varies significantly 
among countries depending on the overall income level of a country and how much the country 
spends in health. Since 2008, health spending has in real terms fell in half of EU countries and sig-
nificantly slowed in the rest. On average across the EU, health-spending decrease by 0.6% each 
year between 2009-2012 compared with the annual growth of 4.7% between 2000 and 2009. 
(Health at Glance 2014). 
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Figure 8  annual growth in health expenditure and GDP per capita, in real terms 2000-2010 (or nearest 

year) OECED Data 2012 EUROSTAT Statistic database, WHO global health expenditure  

 
Recognised drivers of health spending include both demographic factors (population size and 
structure and health status) and non-demographic factors (income, technological advances in 
medical treatments, relative prices and regulations). In the past decades, health expenditure has 
been growing much faster than what would be expected from changes in demography and income 
alone. Many studies claim that the gap is filled by technologic advances in the health sector.  
 
Medical innovations produce two opposite effects: reducing the unit costs and increasing total 
spending. The first effect is due to the more efficient equipment, the second derives from the de-
mand of a wider population to the new or more accessible health treatments. The elasticity of the 
demand of a given treatment will determine the influence of the medical innovation in the total 
health spending. Smith et al. (2009) suggest that in the US between 27% to 48% of health spend-
ing growth since 1960 is explained by innovations in medical technology. Earlier studies estimated 
that about 50% to 75% of increases in total health expenditure were driven by technology (Euro-
pean Economy Economic Papers 507 | October 2013) 
 
For the future, the health expenditure is projected to 8 % of GDP in 2060 only on account of de-
mographic ageing– and to higher levels when other push up factors are accounted for. The projec-
tions show that whilst ageing per se has a non-negligible effect on expenditure growth, it is rather 
moderate. In effect, much depends on whether gains in life expectancy are spent in good or bad 
health (2015 Ageing Report). As regards technology, the future patterns of its development and 
diffusion can be more difficult to assess as innovation can be basically considered as a constant 
process, ground-breaking discoveries affecting strongly health care spending are to a large extent 
unpredictable (European Economy Economic Papers 417, July 2010 ).  
Evidence shows that the relationship between healthcare expenditure and health outcomes is 
however not linear. If it were, any additional euro spent on healthcare would result in a corre-
sponding improvement in the population’s health status (measured, for instance, in terms of 
healthy life expectancy). In reality, the greater the expenditure, the lower the marginal improve-
ment in health status as a result of its increase. Countries also vary significantly in their ability to 
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translate a similar level of resources into health outcomes. International comparisons show that 
the same amount of per capita healthcare expenditure can be associated with very different 
health outcomes even after taking into account the differences in lifestyle and socio-economic re-
alities among countries. (Investing in Health 2014) 

 
Figure 9 - life expectancy and health care spending across OECD countries (OECD 2010 Health care sys-

tems: getting more value for money) 

Through cross-comparing health data and systems, OECD has recently assessed the health system 
sustainability. The report highlights that in all OECD countries there is room to improve the effec-
tiveness of their health care system. Life expectancy could rise more than two years across OECD 
countries while holding health care spending steady, if all countries were to become as efficient as 
the best performers. By way of comparison, assuming no reform, a 10% increase in health care 
spending would increase life expectancy by only three to four months. The report stresses that 
there is no health care system that performs systematically better in delivering cost-effective 
health care. It may thus be less the type of system that matters but rather how it is managed. 
(OECD 2010 Health care systems: getting more value for money) 
 
Currently, spending on inpatient care and outpatient care covers the major part of health expendi-
ture across EU member states – almost two-thirds of current health expenditure on average in 
2012. A further quarter of overall health spending was allocated to medical goods (mainly phar-
maceuticals), while 10% went towards long-term care and the remaining 6% to collective services, 
including public health and prevention services and administration. (Health at glance 2015) 
 
The EC and the European Steering Group on Sustainable Healthcare (ESG) indicate investing in 
public health and prevention programme as the priority policy areas that could reduce high long-
term treatment costs and improve health outcomes by avoiding tens of thousands of premature 
deaths and chronic diseases. However, current data are not encouraging: in 2010, only six EU 
countries have reached the EU target of involving in breast screening programme at least 75% of 
eligible target. Although there is great uniformity amongst national breast screening programmes, 
participation varies considerably across European countries, ranging from 8% in Romania and 16% 
in the Slovak Republic, to over 80% in Finland, Denmark, Austria and the Netherlands. Most worry-
ingly, the screening rates fell in six countries in the past decade.  A recent study showed that evi-
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dence-based workplace interventions to promote mental health could help save up to €135 billion 
a year by reducing absenteeism and early retirement. There is a wide array of health promotion 
and disease prevention measures authorities can and should make use of in many different set-
tings (at work, at school and in health institutions). (Investing in Health 2015)  
 

 
Figure 10  Current health expenditure by function, 2012 (or nearest year) Source: OECD Health Statistics 
2014, http://dx.doi.org/10.1787/health-data-en; Eurostat Statistics Database 1 2 for non-OECD countries- 

Europe at glance  

 
6 Integration of care and people-centred services: the way forward  
Health systems have reached great health outputs: European citizens live longer and better. These 
gains in longevity can be attributed to a number of factors, including improved lifestyle, better ed-
ucation and as well as greater access to quality health care. The question is now whether the 
health systems will be able to reorient their services for responding to the rise of chronic diseases 
and multi-morbidity. The life expectancy at birth in the 28 countries reached 79.2 years on aver-
age in 2012, an increase of 5.1 since 1990.  With variations among countries, the gender gap in life 
expectancy has generally decreased since 1990, coming down from 7.2 to 6.1 years in 1992. In 
2080, population aged over 85 will represent nearly 7% of the all population. However, the suc-
cess on life expectancy needs to be cross-compared with the data related to Healthy Life Years 
(HLY). At EU level, the number of healthy life years (HLY) at 65 is now quite similar for both wom-
en and men, with the EU average for both being 8.5 years in 2012. Over the period 2008-2012, 
there was a significant increase in HLY for women and men, respectively, in 10 and 15 Member 
States but significant falls in HLY were registered in 5 Member States (Health at glance 2014). To 
what extent the health status may change in the future in relation to the growing life expectancy 
is subjected to different explanation and three main hypotheses, represented in the figure below, 
are quoted in the literature:  

 the expansion of morbidity hypothesis 

 the compression of morbidity  hypothesis 

 the dynamic equilibrium/postponement of morbidly hypothesis 
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Figure 11  Different hypotheses on the evolution of healthy life expectancy Source European Economy 
Economic Papers 417, July 2010 

 
Integration of care is on the agenda of the EU for a sustainable, resilient and efficient health sys-
tem (EC 2014) and reorganising care delivery is one the three priority of the recently published 
White paper by European Steering Group on Sustainable Healthcare (ESG).  Taking different pro-
spective, integration of care and disease management aim both at improving outcomes for those 
with (complex) chronic diseases problems by overcoming issues of fragmentation through linkage 
of services of different providers along the continuum care. (Caring for people with chronic condi-
tions. A health system perspective 2008) 
 
The Chronic Care Model (CCM) is among the most influential framework for promoting the inte-
gration of care and the organisation of healthcare to improve the outcomes for people with chron-
ic disease. Developed by E. Walgner in the United States, has been adopted and adapted to a 
global prospective by WHO. In brief, the framework is based on a set of guiding principles acting at 
three levels. The micro level emphasizes the partnership between patients/families, healthcare 
teams and community partners. The meso level refers to the healthcare organization and commu-
nity, with a particular emphasis on the need for continuity and coordination as well as for “orga-
nized and well-equipped” healthcare teams rather than decision support, in recognition that deci-
sion-support tools may not be applicable in low-resource settings. The macro level, finally, explicit-
ly considers the policy and financing contexts, which are seen as key factors in any successful sys-
tem response to chronic conditions (Epping-Jordan et al. 2004).  Evidence on the impact on quality 
of care of the adoption of CCM model are still limited, but models with explicit patient-oriented 
have proven to more effective.  In line with this, WHO has recently elaborated the framework and 
criteria for creating a people-centred health services delivery function. Transforming health ser-
vices delivery towards coordinated/integrated services is stressed as mean and design principle for 
creating people-centred health services (WHO 2014).  
 
The Investing in Health (EC 2013) promotes the ideas of patient empowerment and the practices 
of self-management to improve citizens’ health status and reduce the drug treatment costs and 
the time spent in the hospital.  The European Innovation Partnership (EIP) on Active and Healthy 
Ageing, applies an innovative approach to policy making by providing a forum for key stakeholders 
(end users, public authorities, industry) in which they can cooperate, united around a common vi-
sion that values older people and their contribution to society, identify and overcome potential 
innovations barriers and mobilise instruments. The EIP focuses on the following areas throughout 
a person life: prevention, screening and early diagnosis, care and cure, active ageing and inde-
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pendent living.  
 

As regards patient empowerment, the 1998 ECJ ruling Kohll and Decker has shown that informed 
patients claim the right to choose their own providers. The directive 2011/24 on the application of 
patients’ rights in cross-border regulates the procedure and the limits for seeking cross-border 
health care but includes also articles on the cross-border recognition of prescriptions, the Health 
Technology Assessment and the European reference network. Among others, the Directive re-
quires Member State to set-up national contact points to provide information to citizens, including 
on their rights and entitlements, patient safety and quality of care standards. A recent Euroba-
rometer survey indicates that fewer than two out of ten citizens feel that they are informed about 
their cross-border healthcare rights and one in ten knew about the existence of NCPs. The Di-
rective has been transposed into national law by 2013 thus the meaning in practice will emerge in 
the upcoming years. 
 

3.5 SOCIAL DEVELOPMENTS  

3.5.1 INEQUITY AND PROSPERITY  

In most countries, people who have a low socioeconomic status and those who live in poor or 
marginalised communities have a higher risk of dying from NCDs than more advantaged groups 
and communities. NCDs are the greatest contributor to morbidity and mortality in low- and mid-
dle-income countries.  
 
Smoking rates, blood pressure, and several other NCD risk factors are often higher in groups with 
low socioeconomic status than in those with high socioeconomic status. The social gradient also 
depends on the country's stage of economic development, cultural factors, and social and health 
policies (see Di Cesare et al., 2013).  
 
Insurance is associated with higher treatment likelihood for NCDs in low and middle-income coun-
tries, and helps mitigate socioeconomic and regional 
disparities in treatment likelihood, as the study by El-
Sayed et al. (2015) outlines. These influences are par-
ticularly strong among women. Insurance also pre-
dicted lower likelihood of borrowing or selling to pay 
for health services among the poorest women. Taken 
together, insurance coverage may serve as an im-
portant policy tool in promoting NCD treatment and 
in reducing inequities in NCD treatment by household 
wealth, urbanity, and sex in low and middle-income 
countries. 
 
Focusing on the European Region the studies “Action Plan for implementation of the European 
Strategy for the Prevention and Control of Non-communicable Diseases 2012–2016” (2012) and 
and “Gaining health: the European Strategy for the Prevention and Control of Non-communicable 
Diseases“(2006) state that there is an uneven distribution of conditions of key social determinants 
of health and their causes throughout the population, with higher concentration among the poor 
and vulnerable. People in low socioeconomic groups have at least twice the risk of serious illness 
and premature death as those in high socioeconomic groups. Inequalities in health between peo-
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ple with higher and lower educational level, occupational class and income level have been found 
in all European countries where measured. The increasing concentration of risk factors in the low-
er socioeconomic groups is leading to a widening gap in future health outcomes. 
 
Mental health and many common mental disorders are shaped by the social, economic and physi-
cal environments and social gradient in which people live and work. Risk factors for many common 
mental disorders are heavily associated with social inequalities, whereby the greater the social in-
equality the higher the risk. The poor and disadvantaged suffer disproportionately, but everyone 
in society is affected to an extent (Allen et al, 2014). 
 
People are made vulnerable to mental ill-health by deep-rooted poverty, social inequality, and dis-
crimination. Social arrangements and institutions, such as education, social care, healthcare and 
work, also have a considerable impact on mental health, for better or for worse. To reduce inequi-
ties and promote good mental health, it is vital that action is taken to improve the conditions of 
everyday life, beginning before birth and progressing into early childhood, older childhood and 
adolescence, during family-building and working ages, and through to older age. Action through-
out these life stages would provide opportunities for both improving population mental health, 
and for reducing risk of those mental disorders that are associated with social inequalities. Not on-
ly must such action be throughout these life stages, but also across various sectors within and out-
side the country, which will provide opportunities for both improving population mental health, 
and for reducing risk of those mental disorders that are associated with social inequalities. As 
mental disorders are fundamentally linked to a number of other physical health conditions, these 
actions would also reduce inequalities in physical health and improve health overall. 
 
A workshop during the project9 worked out the following frame. The challenges are the restrained 
budget for increasing needs. There is money in the health system, but a better allocation is re-
quired.  There is some recovery from economy crisis but incomes do not rise. The productivity in-
crease is led by technology. The challenge is that there will be less jobs and this will have an im-
pact on income growth. Europe has to cope with the aging, the social security, bankruptcy, the de-
cline of the power of labour organisations. There is the risk of the breakdown of the well organ-
ised healthcare systems. On the other hand the awareness of what is good for the body will in-
crease on the individual level. The government will develop the support more patronising. On the 
global level more wars and revolutions might emerge in the next decades. The creation of new so-
cial contracts could emerge; new social contracts and institution competitions might increase. The 
health systems might become more similar in Europe. The key assumptions for that development 
are that we are not able to reverse aging; technology is good; there might be more European inte-
gration; people will be working less. The drivers of changing could be the role of technology in 
shaping job creations as well as destruction; the population dynamics regarding aging and migra-
tion; energy sources. The inhibitors of change might be the status quo institutions (resistance to 
change at institutional level) and the current regulation and norms (e.g. current laws about labour 
mobility). 

3.5.2 QUALITY OF LIFE, UNEMPLOYMENT, AND MENTAL WELL-BEING 

There are many studies which address the problem of depression, unemployment, and stress. 
Some of the excerpts are presented here. Rayens et al. (2013) study depressive symptoms and 
their patterns. Depressive symptoms may be influenced by work patterns, work satisfaction, 

                                                      
9
 Lisbon Workshop Group (26 October 2015). 
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stress, and health status. In addition, members of a couple may affect each other's depressive 
symptoms. The study was done for depressive symptoms in older rural couples. The main question 
was whether depressive symptoms score is predicted by hours worked on the farm, satisfaction 
with work, number of health conditions, perceived stress, and demographics in a sample of older 
farm couples, and to assess the degree of influence on depressive symptoms spouses have on 
each other. Men’s depressive symptoms scores were predicted by their own number of health 
conditions and stress and by their wives' stress and health conditions. Women's depressive symp-
toms scores were predicted by their own work satisfaction, stress, and number of health condi-
tions and their husbands' time spent working on the farm and stress. Stress management may be 
particularly important in older farm couples (but not only there). Work factors and health condi-
tions also affect depressive symptoms in older rural couples. 
 
Walker et al. (2014) study the independent effects of socioeconomic and psychological social de-
terminates of health and find significant associations for quality of life included depression, seri-
ous psychological distress, social support, and perceived stress. Social determinants of health were 
significantly associated with diabetes self-care and outcomes with socioeconomic factors being 
most often associated with diabetes outcomes and psychological factors, specifically self-efficacy 
and perceived stress being most often associated with self-care and quality of life.  
 
Mustard et al. (2013) worked on the association between unemployment and cause-specific mor-

tality for a cohort of working-age Canadians (aged 30-69). Consistent with results reported from 

other long-duration cohort studies, unemployed men and women in this cohort had an elevated 

risk of mortality for accidents and violence, as well as for chronic diseases. The persistence of ele-

vated mortality risks over two consecutive multi-year periods suggests that exposure to unem-

ployment in 1991 may have marked persons at risk of cumulative socioeconomic hardship. 

High unemployment expands the population vulnerable to homelessness and influences health 

care needs and social needs, so Burke et al. (2013). Adeyi et al (2007) investigated the effect of 

NCD on unemployment, so the other way round. People with NCDs are also more likely to miss 

work, become unemployed or retire early. 

How changes in socioeconomic factors affect health outcomes is evident in countries in the midst 
of the current economic crisis. In Spain, for example, the number of people displaying mental 
health disorders (who attended primary care) has increased significantly, particularly the preva-
lence of mood, anxiety, somatoform and alcohol related disor-
ders, with the rise in prevalence of major depression being the 
highest. Researchers have estimated that at least half the in-
crease in mental health disorders can be attributed to the com-
bined risks of individual or family unemployment and difficulty 
in making mortgage payments. In Greece, between January and 
May 2011, economic hardship caused a 40% rise in suicide com-
pared with the same period in 2010. In Portugal, there is con-
cern about the 40% of people older than 65 years who live alone 
and are unable to keep their homes adequately heated during 
winter (Karanikolas  et al. 2013). 
 
There is inconsistent evidence linking early life development and 
later depression. The aim of a study by Colman et al (2014) was 
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to investigate relationships between low birthweight, infant neurodevelopment, and acute and 
chronic stress as components in pathways to depression in adulthood. Depression in adulthood is 
influenced by an accumulation of stressors across the life course, including many that originate in 
the first years of life. Effects of early-life development on mental health appear by adolescence. 
 
Janowski et al. (2014) found that task-oriented style of coping with stress correlated positively 
with suppression of depression and anxiety, whereas acceptance of illness correlated negatively 
with suppression of anger. Levels of emotional control are only weakly related to the type of diag-
nosis; however, some clinical samples may show lower suppression of anger. Suppression of nega-
tive emotions is weakly related to adjustment indicators such as certain coping styles and ac-
ceptance of illness. 

3.5.3 SOCIAL NETWORKS AND SOCIAL COHESION 

Quite a number of studies published over the last 30 years have documented the correlation be-
tween social support and health. The ability to develop positive social relations is dependent on 
satisfactory early relationships with both mother and father. Disrupted patterns of early relation-
ships may be related to ill health, either through development of abnormal or excessive responses 
to stress or through the adoption of unhealthy behavior such as excessive eating, drinking, of 
smoking as a partial substitution for satisfactory emotional relationships. Some aspects of an indi-
vidual personality work against the development of positive social relations: Hostility, which has 
been shown in several studies to be predictive of future coronary heart disease tends to have an 
inverse with measures of social support (Barefoot et al., 1995). Positive social support is important 
for coping with a disruptive life event. This can also be the development of an illness that is atten-
uated by protective factors such as support. Likewise, vulnerability factors such as lack of support, 
predispose the person to the development of ill health following the experience of a life event 
(Stensfeld, 2011).  
 
Support from networks, family or friends may en-
courage healthier lifestyles such as reducing fat in a 
diet, taking exercise, or give up smoking (Cohen et 
al., 2000). By the same token, the perception of 
control over the environment, and giving an assur-
ance of self-worth, which in turn may improve 
well-being and immunity to disease (Biscon-
ti/Bergeman, 1999). On the other hand, poor 
health might also be a barrier to maintaining or 
participating in social relationships, especially ob-
served with elderly people (Cornmen et al., 2003).  
 
Environmental stressors may have direct effects on bodily systems and especially on hormones. 
Acute stressors may stimulate the adrenal system, resulting in the classic fight-or-flight response 
in which adrenal medullary hormones, such as adrenaline and noradrenaline, are secreted and in-
crease levels of lipids and glucose. Similarly, stimulation of the hypothalamic-pituitary-adrenal 
(HPA) axis will lead to raised cortisol secretion, often also found in severe depressive illness, and 
my cause suppression of immune functioning and, thus, increase the susceptibility of infection 
(Williams et al., 1991; Seeman et al., 1994). Depression has also been associated with increased 
mortality risk of post-myocardial infarction (Lespérance et al. 1996; Brown et al., 1987). 
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Studies in the US showed that social isolation was related to increased cardiovascular disease mor-
tality and post-myocardial infarction and deaths from accident and suicide (Berkman/Syme, 1979; 
Welin et al., 1985; Kaplan et al., 1988; Kawachi et al. 1996; Lindsay et al., 2001; ). 
 
Social support, or lack of it, also seems to be related to physical morbidity. Social isolation has 
been linked to stroke incidence in a large study of US male health professionals (Kawachi et al. 
1996). Welin’s (1985) longitudinal study in Sweden found a significant protective effect of social 
integration on the incidence of non-fatal myocardial infarction in those found to be free of heart 
disease at baseline. Social support may not only have a protective effect in preventing or decreas-
ing the risk of developing an illness, it may also be helpful for people who have to adjust to or 
cope with the stress of a chronic illness (Lindsay et al., 2001).Ruberman et al. (1984) found evi-
dence that isolated man have an increased risk of death by post-myocardial infarction; and Berk-
man et al. (1992) added that low levels of emotional support may be the reason why social isola-
tion conveys greater mortality risk in post-myocardial infarction patients.  
 
Social support has been shown to be helpful when coping with chronic disabling and painful dis-
eases such as rheumatoid arthritis, preventing the onset of secondary depression and limiting dis-
ability (Fitzpatrick et al., 1991). Social support may not only be contributing practical help to peo-
ple who are restricted in activities of everyday life, but also providing crucial emotional support. 
Social support has also been shown to be influential in some studies of cancer survival (Kiecolt-
Glaser/Glaser, 1995). 

3.5.4 SOCIAL INNOVATIONS 

In recent years, social innovation has become an increasingly prominent concept employed by po-

litical leaders and administrations. It has been posited as a solution to both old and new social 

risks at a time of heightened uncertainty and pressure on public administrations and finances 

(Bonoli, 2005; OECD, 2011; Sinclair and Baglioni, 2014). While innovation more generally has been 

an enduring interest and concern of policy direction (Borzaga and Bodini, 2014), only in the last 

two decades has social innovation captured the political interest of supranational organisations 

and domestic institutions (Pol and Ville, 2009; Grisolia and Ferragina, 2015). Particularly since 

2003, the Organisation for Economic Co-Operation and Development (OECD) has supported a 

range of initiatives and research to promote inclusive entrepreneurship and ‘improve social cohe-

sion through the identification and dissemination of local innovations’. Constraints on public ex-

penditure have challenged the state’s capacity to respond to and address social problems. Within 

this context, social innovation has regularly been cited as a means ‘to do and achieve more with 

less’ (TEPSIE, 2014). 

Social innovation as a strategy is underlined by a series of flagship initiatives and process innova-

tions to encourage EU member states to realise their economic and social potential. These activi-

ties are being informed and supported by the EU’s largest public research funding programme 

Horizon 2020 (European Commission., 2013b). This and the Europe 2020 Agenda are also designed 

to tackle poverty, inequality, structural unemployment, health and demographic challenges. 

We find social innovations with relevance not only in the health sector as we have a broader un-

derstanding of the factors that affect NCDs. One of the important networks arising from the Otta-

wa Charta is the so called Community-based health research. 
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3.5.4.1 Community-based health research 

Community-based health research (sometimes Community-based participatory (health) research 
(CBPR), collaborative research, action research, interactive research, participatory health research 
(PHR)) signifies cooperation between research, health care and engaged citizens to commonly 
achieve new insights in the improvement of public health. Especially socially marginalized parts of 
our society benefit from this approach because it facilitates innovative practice that can contain 
negative determinants of health. Research is not done “on” people as passive subjects providing 
“data,” but “with” them to provide relevant information for improving their lives (Israel 1998; 
Minkler & Wallerstein 2008; Macaulay 1998 & 1999; Green & Kreuter, 2005). 
 
It is regarded as an effective method for transferring evidence-based research from clinical set-
tings to communities that can most benefit thereby improving health. CBPR's community-
partnered research processes offer the potential to generate better-informed hypotheses, devel-
op more effective interventions, and enhance the translation of the research results into practice. 
Thus, CBPR is an essential tool for action-oriented and community-driven public health research. 
 
Considering social innovation for the benefit of marginalized people in our society the health sec-
tor offers a vast field of study objects. Community-based health research, for example, has been 
recognized as a field of activity for both researchers and activist in the public health sector to en-
gage in the quality assurance of health promotion and disease prevention with socially disadvan-
taged groups. Based on the observation that in most OECD countries life expectancy and at the 
same time compression of morbidity are growing if a person belongs to the privileged group that 
could gain from the progress in health research, care, better education and improved standard of 
living, we have to acknowledge a dark side as well: There is one fifth of the population falling 
through the grid. Those who have low income, poor education, grew up in an underprivileged pa-
rental home are more inclined to suffer from poor health than others. This is partly rooted in the 
fact that chronic-degenerative diseases are the major cause of health problems and death in OECD 
countries and they appear earlier in the life of the underprivileged and are more often and earlier 
the cause of death (WHO et al., 2011). Chronic-degenerative diseases, however, are to a large de-
gree avoidable if primary prevention measures are taken early enough. This is one major focus of 
community-based, participatory health research. Other foci are for example women health, mi-
grants, and old age. 
 
Very different ways to this kind of research developed. Besides their differences they usually have 

two features in common: 

1. New insights are directly connected with new forms of action to improve the living condi-
tions of the marginalized.  

2. Researchers, practitioners and citizen scientists work at the same level to conduct a re-
search project together at all phases, and this is meant by the term participatory. 

Action research today charts very different ways and has yet to find a basis for consolidation. It is 

present in various fields and areas and there is no common definition of even title. The health sec-

tor is one of the most established ones when it comes to action research. This was historically ac-

companied by the emergence of Public Health and the Ottawa Charta for Health Promotion. 
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These prerequisites can only be provided in collaboration with the local communities. Local com-

munities are thus often involved in community-based health research and essential for the fund-

ing of such projects. Some of the principles of this common activity in the health sector are: 

- Mutual learning and transfer of expertise 

- Divided decision making 

- Common ownership of all products and process achieved in the common work/project 
(Wright 2012, p. 419) 

3.5.5 CHANGES IN GENDER ROLES  

The WHO defines “gender” as a dynamic concept, which looks at the interrelationship between 
men and women in the context of their society and roles in that society. Gender roles are defined 
as the social and cultural traits that different societies assign to males and females. Such gender 
roles are the patterns of behaviour, rights and obligations defined by a society as appropriate for 
each sex. A gender perspective is a way of looking at situations and issues taking into account the 
respective roles and contributions of men and women in society.10 

With increasing female employment over the last century the roles of “male breadwinner” and 
“female gatekeeper at home” has shifted, the past decennia are characterized by a decreasing 
amount of male breadwinner families and increasingly more female autonomy (Aboim, 2010). 
During the transitional period from male breadwinner to dual earner households, men’s depres-
sion scores were high because they had to conquer the feelings of embarrassment or guilt due to 
having a wife in employment. Variations in women’s or men’s earnings seemed to have no effect 
on depression (Dereuddre et al., 2014).  
 
Employment preserves or improves psychological well-being for both men and women (Aube, 
Fleury, & Smetana, 2000; Boye, 2011; Kalmijn & Monden, 2011; Ross & Mirowsky, 1995). In-
creased income appears beneficial for both men’s and women’s psychological well-being (Rogers 
& DeBoer, 2001). Earning less, by contrast, is considered as an indicator of relative disadvantage, 
leading to depression via feelings of powerlessness or lack of control (Mirowsky, 1985). However, 
working part-time is associated with a lower sense of control in comparison with working full-
time, because it is generally more routine and less autonomous (Ross & Wright, 1998).  
 
The discussion on the division of unpaid work is coming along with the increase in paid work and 
dual earner households. Researchers have focused 
on equity in the division of both paid and unpaid la-
bour. Both Glass and Fujimoto (1994) and Kalmijn 
and Monden (2011) argue that a more equal distri-
bution of paid and unpaid labour hours is associated 
with lower levels of depression. However, according 
to the former researchers, this relationship is medi-
ated by perceptions of equity. Perceived inequity in 
paid labour increased depressive symptoms for men, 
as did perceived inequity in performing household 
labour for women. The studies of Roxburgh (2004) 

                                                      
10

 http://www.who.int/trade/glossary/story032/en/  

 

http://www.who.int/trade/glossary/story032/en/
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and Boye (2010) indicated no significant effects of equity on men’s levels of depression. Roxburgh 
(2004) argues that more than 10 hours of weekly housework increased women’s depression 
scores, although mediated by time pressure. In contrast, Boye (2010) found that being employed 
as well as doing housework was associated with higher psychological wellbeing. Too much time in 
paid work, however, decreased the beneficial effects of unpaid work, and vice versa (Dereuddre et 
al., 2014).  
 
Dereuddre et al., 2014, conclude that “although employed women nowadays are the rule rather 
than the exception, the labour market keeps changing and differentiating by variations on part-
time employment, working from home, etc. (Margherita, O’Dorchai, & Bosch, 2009). This increas-
ing complexity and flexibility and the possible consequences for mental health of both men and 
women requires continued attention and further research into the complex intertwinements be-
tween gender, power and mental health in intimate relationships. Worse mental health of men 
goes hand in hand with conditions that signal lower social standing vis-à-vis their partner: Greater 
financial dependence and taking up low prestige, low-schedule-control tasks.” 
 
Considering further health aspects maternal employment is often linked to overweight children 
(Couch potatoes), Wills & Brauer, 2012 indicate a “negligible influence of maternal employment 
on children’s cognitive and behavioral development”. The contemporary milieu of maternal em-
ployment is different than it was decades ago. For instance, child care now is more readily availa-
ble and arguably of higher quality, cultural attitudes about women’s work roles have become less 
traditional as women have established rewarding and successful careers, and fathers have as-
sumed more active parenting responsibilities within families. It is worth stressing the more salient 
variables that do exert effects on child outcomes, such as sex, race, maternal education and AFQT 
scores, and mother’s age at her child’s birth are clearly consequential for children’s development. 
Perhaps the more future scholarship brings these factors to the forefront, along with focusing on 
how employed parents across a variety of households manage work and family life such that well-
being is optimized, the less attention will be devoted to the alleged general harm of maternal em-
ployment on children. The context of maternal employment certainly has changed over the past 
several decades. Child care arrangements are more abundant, fathers are more involved in family 
life, women are benefitting from the financial and psychological rewards that come from having a 
career, and cultural attitudes about maternal employment are more supportive (Wills & Brauer, 
2012).  

3.5.6 FAMILY VALUES  

The scientific literature discusses family values connected to NCD in context with patient care and 
the burden of the family also regarding the health care costs. The WHO study from 2006 (see 1 
WHO Regional Office for Europe. Gaining Health (2006)) summarises that living with long-term ill-
ness or disability has economic implications for families and society. Families and society carry a 
burden of direct and indirect health care costs, reduced income, early retirement and increased 
reliance on social care and welfare support. This WHO study continuous that treatment may not 
be accessible, available or affordable, and the burden of costs can push families further into pov-
erty. 
 
Family plays an important role in triggering and implementing new life styles. Arena et al. (2015) 
underline the importance of educating women, particularly in racial and ethnic minorities, as 
women are often the key decision-makers about diet and lifestyle in the family. 
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Family is therefore an important driver for the health system. But in which direction will the socie-
tal structure “family” develop in the future in Europe, in the western part of the world? The group 
discussion in Lisbon11 projected ideas of the family in the future in Europe, which is influenced by 
the newest technology of ubiquitous available Internet. The ubiquitous availability of intelligence 
in a technological way might create a new form of family. It could be called “family networks evo-
lution”. Intergenerational communication within the family has improved in the last decades. The 
traditional nuclear family composed of parents, children, and grandparents might be overturned. 
A postmodern family might emerge as “tribe social network virtual families”.  Individuals build ad 
hoc families on a temporarily basis. Educative and health models move outside the spheres of 
family and school. Social network is predominating. People handle NCDs on an individual level in-
fluenced by the virtual models provided by their “new family”. More “family time” might be spent 
on Internet such as social network (Skype connections, Facebook “groups”). There will be continu-
ous investment in ICT technologies reducing individual lost and increasing connection capacity. 
Drivers of change for such a development could be the increased availability of virtual communica-
tion means. Economic and industrial groups might influence consumption behaviour. There might 
be a transformation of habitat to accommodate recomposed families poly-nuclear ad hoc families. 
 
The individual action is already discussed in the report of WHO “Gaining Health. The European 
Strategy for the Prevention and Control of Non-Communicable Diseases” (see WHO Regional Of-
fice for Europe. Gaining Health (2006)). Community action for health involves individuals acting 
collectively to gain greater influence and control over the determinants of health and the quality 
of life and well-being in their community. The arena or setting where people engage in daily activi-
ties, such as a school or workplace, is a place where people can actively shape the environment 
and solve problems relating to health. Communities may have organized themselves so that indi-
viduals and families have assumed some responsibility for their, and the community’s, health and 
welfare. So, for example, patient clubs or support groups may have developed to support families 
and life-long sufferers of a particular chronic condition. Empowerment of communities to facilitate 
their organization and involvement in public debate and decision-making is central to progress if 
greater equity in health is to be achieved. 

3.5.7 MIGRATION  

 
With over 800.000 refugees arriving on Europe’s shores in 2015 alone according to the UNHCR12, 
migration has become a top priority on the EU political agenda. The difficulty to cope and respond 
to the political, social and public health challenges of migration is exacerbated by austerity 
measures in the aftermath of the economic crisis that have led to severe cut backs in the welfare 
system, particularly strongly experienced by the Mediterranean EU Member States. The number 
of refugees arriving on Greek shores alone soared by 408% over the first six months of 2015 com-
pared with the same period last year, driven in large part by a surge in Syrians fleeing the brutal 
civil war in their country.13  
 

                                                      
11

 Lisbon FRESHER Workshop 26 October 2015. 
12

 http://data.unhcr.org/mediterranean/regional.php 
13

http://www.theguardian.com/global-development/datablog/2015/jul/24/greece-migrant-influx-overtakes-italy-
syria-afghanistan 
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There is a central role for NCDs within the migration context to be considered. First, as the burden 
of disease in low- and middle-income countries begins to shift from infectious diseases to non-
communicable diseases, NCDs become a major public health challenge. Refugees and migrants in 
an irregular situation also very often suffer from specific health risks such as those resulting from 
exploitative working conditions, violence, precarious housing, lack of social protection, mental 
health issues, nutrition disorders etc. that increases their susceptibility to NCDs.  For example, 
chronic diseases have substantially increased in conflict zones, due to poor treatment, interrup-
tion of care and general medical systems failure. According to the latest report on the health situa-
tion in Aleppo, Syria by Physicians for Human Rights14, shortages of personnel, equipment, medi-
cine, and necessities such as clean water and electricity have caused a breakdown in Aleppo’s 
health care system, resulting in an increase in chronic and acute illnesses. Similarly, Doctors With-
out Borders/ Médecins Sans Frontières (MSF) conclude that nearly 90 percent of the Syrian pa-
tients in Lebanon arrive with prior diagnoses of chronic disease such as hypertension and diabe-
tes.15 
 
In Europe, different healthcare systems and the limited enforceability of legally binding interna-
tional law provisions on the right to health have resulted in different healthcare services being of-
fered to migrants in an irregular situation16. In many EU Member States, access is limited to emer-
gency healthcare only, thus continuity of care with chronic conditions cannot be provided by the 
State. A study by the EU Agency for Fundamental Rights on the Cost of Exclusion from 
Healthcare17 however illustrated that for example in the case of hypertension, providing timely ac-
cess to health screening and treatment not only contributes to fulfilling the right to health, but is 
also cost-saving compared to providing medical treatment in emergency cases only. The study es-
tablished that cost-saving of around 9 % in Germany and Greece and about 8 % in Sweden can be 
achieved just within one year if preventative healthcare is provided, compared to costs that incur 
if only emergency care is provided. It is clear that further research, improved data availability and 
better preparedness are needed to respond to public health concerns and NCDs within the con-
text of migration. Barriers such as access to health services, cultural issues that call for a culturally 
trained health workforce, structural problems such as transport as well as bureaucratic barriers 
need to be dealt with in a more systematic manner. In October 2015, the European Commission 
amended its current Health Work Programme and launched a new call with the aim of supporting 
Member States under particular migratory pressure, and to help addressing health related issues 
of arriving migrants18. Based on available evidence, the WHO put forward following policy recom-
mendations regarding refugee health:19

  

 

 improved access to services by removal of legal restrictions 

 provision of full health coverage for all pregnant women and for children regardless of im-
migration status 

 adoption of approaches to improve communications, such as provision of interpreters, 
good documentation for patients; and 

 adjustment of health care provision to improve service utilization, for example longer ap-
pointment times, transport provision. 

                                                      
14

 https://s3.amazonaws.com/PHR_Reports/aleppo-abandoned.pdf 
15

 http://www.doctorswithoutborders.org/news-stories/field-news/treating-chronic-diseases-among-syrian-refugees 
16

 http://fra.europa.eu/sites/default/files/fra_uploads/fra-2015-cost-healthcare_en.pdf 
17

 Ibid. 
18

 https://ec.europa.eu/research/participants/portal/desktop/en/opportunities/3hp/topics/7050-ha-01-2015.html 
19

 http://www.euro.who.int/__data/assets/pdf_file/0004/289246/WHO-HEN-Report-A5-2-Refugees_FINAL.pdf?ua=1 

http://www.doctorswithoutborders.org/news-stories/field-news/treating-chronic-diseases-among-syrian-refugees
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3.6 AGRICULTURE  

3.6.1 GENERAL ASPECTS 

Generally agriculture is closely linked to industrialization of food production (see also chapter 3.8). 
The last 50 years has brought giant changes and developments in agriculture worldwide. The 
world’s human population and food consumption are growing. The authors of Agropoly ask 
whether the number of companies involved in the food sector is growing as well. But they investi-
gated the situation and found that the opposite is true. Big corporations buy smaller companies 
and thus increase their market share and power. This has extensive consequences for all involved 
parties, such as companies producing fertilizers and pesticides, controlling livestock breeding and 
seeds, famers, food producers, consumers. Companies can dictate prices, terms and conditions 
and, increasingly, the political framework. Much of what we consume in the North is being pro-
duced more cheaply in the Global South. The profits are made by only a few, predominantly 
Northern, companies. The big losers are the plantation workers and small farmers in the South, as 
they are the weakest links in the “value chain”. In no other section of the population is hunger so 
widespread. More and more ecosystems are being degraded and destroyed.  
 
Seeds, young animals, feed, fertilizer, all things that used to be produced on the farm itself, are 
today separate sectors of the industrialized and globalized food value chain. This also includes 
trade, processing and selling of foodstuffs. The most vulnerable in this chain are those who culti-
vate and produce these foods: the farmers. Small-scale farmers in the Global South come under 
great pressure through horizontal and vertical integration (concentration) in food production. 
Their right to food can be violated in many ways: by patents on seeds, expulsion from land, unfair 
working conditions or prices, or the squeezing out of informal markets. The authors of Agropoly 
document the processes of concentration in food production and show how, with corporate con-
centration, a few major global companies have increasing powers to dictate prices, conditions, and 
in some cases even government policies. 
 
There are many other studies, which demonstrate that it is evident that agriculture has been the 
foundation for nutrition and food industry till today. 
The dependency of nutrition and health is wide-
spread. The structure in agriculture (e.g. large areas 
of one-crop agriculture farming) and applied meth-
ods and procedures in agriculture influences the 
health of soil, plants, animals, and the whole envi-
ronment and consequently human health. But also 
the property situation of agriculture land influences 
the nutrition and food situation of people in ques-
tion. 
 
Food and agriculture is strongly linked to providing 
food for mankind, because without any food people 
are dying. Therefore also the study “The Future of Food and Farming: Challenges and choices for 
global sustainability” (2011) list five challenges: 

 Balancing future demand and supply sustainably to ensure that food supplies are afforda-
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ble to everyone and in particular the poorest groups.  

 Ensuring that there is adequate stability in food supplies – and protecting the most vulner-
able from the volatility that does occur.   

 Achieving global access to food and ending hunger – producing enough food in the world 
so that everyone can potentially be fed is not the same thing as ensuring food security for 
all.  

 Managing the contribution of the food system to the mitigation of climate change. - Main-
taining biodiversity and ecosystem services while feeding the world. 

 
The study by Giovannucci et al. (2012) demonstrates the influence of agriculture and argue that 
the current trajectory of growth in agricultural production is unsustainable because of its negative 
impacts on natural resources and the environment. One-third of farm land is degraded, up to 75 
percent of crop genetic diversity has been lost and 22 percent of animal breeds are at risk. More 
than half of fish stocks are fully exploited and, over the past decade, some 13 million hectares of 
forests a year were converted into other land uses.  
 
Agriculture is one of the biggest threats to a healthy environment. It uses most of our available 
fresh water and some 20,000 – 50,000 km2 of potentially productive lands are lost annually 
through soil erosion and degradation, much of it in developing countries. Besides its production 
function, agriculture needs to integrate other vital functions of ecosystem management as central 
features of its development. 
 
The overarching challenges are the growing scarcity and fast degradation of natural resources, at a 
time when the demand for food, feed, fibre and other goods and services from agriculture (includ-
ing crops, livestock, forestry, fisheries and aquaculture) is increasing rapidly. Some of the highest 
population growth is predicted in areas which are dependent on agriculture and already have high 
rates of food insecurity. 
 
The report of the United Nation 2012 entitled “Food and Agriculture: The Future of Sustainability” 
(Giovannucci et al., 2012) points out that yet, agriculture policy concentrates mostly on production 
and trade and is curiously divorced from the vital issues of good nutrition. For the first time in his-
tory we have as many overweight people as undernourished people and the consequences of our 
emerging dietary habits are on a disastrous trajectory for human health and for ecosystem health. 
In addition this report outlines that we need to actively shift our focus to two areas: 

 more exercise since we already have more than 4000 kcal per person per day in traded 
foods; and 

 more nutrition or healthy food because the explosion of empty calories in many develop-
ing countries reflects the meteoric rise of the clinically overweight in many industrial 
economies. 

 
Agriculture has also been strongly connected to policies, international emphasis on trade liberali-
zation, and increasing foreign investment by large transnational food companies since the 1980s. 
The article by Lock et al. (2010) presents a model about the effects of agriculture, health, and 
economy on chronic diseases. Increased globalization of agriculture food systems has affected the 
availability and access to food through changes in food production and distribution, facilitating 
shifts in food culture, patterns of dietary consumption, and nutritional status (Hawkes et al., 
2012). The studies WHO/FAO. Codex alimentarius, animal food production” (2008)  and WHO. The 
global strategy on diet, physical activity and health (2010) indicate that agricultural and health sec-
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tors are largely disconnected in their priorities and policy objectives. Typically, agricultural priori-
ties center on production and processing systems, markets, and livelihoods, with concern for food 
safety only as it affects trade, rather than on broad public health issues. By contrast, public health 
traditionally centers on agriculture insofar as it affects food security and food safety, with only re-
cent consideration of agriculture’s potential role in prevention of non-communicable diseases. 
 
Agriculture is food producer on the one hand but also an important key contributor to economy 
on the other hand. Especially in low-income countries agriculture is the biggest sector of economy. 
Agriculture is crucial for rural development. Agriculture products are traded worldwide. On the 
contrary health policies are regulated and organized mainly on the national of European level. The 
study by Lock et al. (see Lock et al. ,2010) argue that for example, a public-health policy aimed at 
reduction of dietary intake of saturated fat in the EU would lead to a decline in domestic demand 
for food from animal sources (and thereby production or import), and increased demand for sub-
stitute foods. Moreover, a reduction in imports of food from animal sources into the EU could al-
ter the global demand for imports from Brazil, which would result in either increased domestic 
consumption, increased export to other countries, or reduced overall Brazilian production. The au-
thors of the study (Lock et al., 2010) show how important it is to work in a holistic approach re-
garding agriculture, health, and economy (including employment and trade). 
 
The study by Lock et al. (2010) discuss the fact that agriculture and trade policies are crucial de-
terminants of what food is produced, sold, and consumed. To identify how agricultural policies can 
usefully contribute toward promotion of healthy diets and tackle non-communicable diseases re-
lated to diet, public health policy makers need to judge whether present agriculture and trade are 
contributing to efforts to attain dietary goals, and how agricultural policy interventions could help 
achieve dietary goals. Accompanying, policy makers also need to consider a holistic approach in 
this triangle “agriculture-health-economy”. 
 
The GFAR (Global Forum on Agricultural Research20) conducted an inventory of forward thinking 
activities and organized workshops and a conference documented in briefs. Brief 42gives a short 
overview on “The Future of Food and Farming”. The GFAR outlines the drivers of change affecting 
the food system in the following:  

 Global population increases 

 Changes in the size and nature of per capita demand 

 Future governance of the food system at national and international levels 

 Climate change 

 Competition for key resources 

 Changes in values and ethical stances of consumers 
 

These drivers converge to shape a global food system, which will experience an unprecedented 
confluence of pressures over the next 40 years.  
 
The project about “The Future of Food and Farming” (The Future of Food and Farming, 2011) con-
clude that many systems of food production are unsustainable, putting at great risk future food 
production. There are widespread problems with soil loss due to erosion, loss of soil fertility, sali-
nization and other forms of degradation; rates of water extraction for irrigation are exceeding 
rates of replenishment in many places; over-fishing is a widespread concern; and there is heavy 

                                                      
20

 http://www.gfar.net/ 

http://www.gfar.net/
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reliance on fossil fuel-derived energy for synthesis of nitrogen fertilizers and pesticides. In addi-
tion, emissions to air and water from food production systems are frequently in excess of the lev-
els considered environmentally benign. Livestock and nitrogenous fertilizer are major sources of 
emissions of the greenhouse gases methane and nitrous oxide, while losses of nitrates and phos-
phates from soil cause loss of water quality. Despite these long-standing failings, and likely conflu-
ence of future pressures, the food system has until recently received relatively little attention 
from policy-makers. The available resources for forest (fresh air producer) and land for agriculture 
has changed a lot over the last 17 years as Figure 12 shows. 
 
The GFAR group for “The Futures of Agriculture” state (see Brief No. 42: The Future of Food and 
Farming) that while the global food system currently delivers for many, it is currently failing in two 
major ways, which demand decisive action. It is consuming the world’s natural resources at an un-
sustainable rate and it is failing the world’s poorest, with almost 1 billion still suffering from hun-
ger.  
 
Robin Bourgeois from GFAR argues that drivers, trends and disruptions for agriculture are the 
same as for NCDs, namely globalization, connectivity, consumption patterns, resources, popula-
tion dynamics, urbanization, technology development, and prosperity. Granted he might be right 
but on a very macro level. The following figure demonstrates the changes in the areas for forest 
and agricultures in 17 years.  

 
Figure 12. Loss and gain in agriculture and forest areas from 1990 to 2007 (Source: The Future of Food and 

Farming (2011), see The Future of Food and Farming. Final Project Report., 2011).  

 
Foresight Brief No. 42 “The Futures of Agriculture” highlights that interconnected policy making is 
critical, with policy in other sectors outside the food system also needing to be developed in much 
closer conjunction with that for food. These areas include energy, water supply, land use, the sea, 
ecosystem services and biodiversity. Any policy decision needs to be informed by being built on a 
strong evidence base. Additionally, action is required simultaneously on four fronts: 

 More food needs to be produced sustainably through use of existing technology; this 
needs more investment in new science and technology, social institutions and infrastruc-
ture, (water, transport, markets).  

 Demand for resource-intensive types of food needs to be contained. 
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 Waste in the food system should be minimized.  

 Political and economic governance of the food system should be improved. 

3.6.2 CHEMISTRY AND PESTICIDES 

The application of chemistry in agriculture, nutrition, food science and food technology has con-
tributed not only to a safe and abundant food supply but also to the growing consumer awareness 
of the roles that food and food constituents have in maintaining and improving health and reduc-
ing the risk of major chronic diseases. (Richardson 2014).  
 
Concern about food security and its effect on persistent undernutrition has increased interest in 
how agriculture could be used to improve nutritional outcomes in developing countries. Yet the 
evidence base for the impact of agricultural interventions targeted at improved nutrition is cur-
rently poor. There is comparatively little current research on indirect effects of agriculture on nu-
trition, or the effect of policies or governance, rather than technical interventions. Most research 
is focused on undernutrition and small farmer households, and few studies target consumers gen-
erally, urban populations, or nutrition-related non-communicable diseases. (Turner et al. 2013,).  
 
Greenpeace and especially Allsop et al. (2015) investigated the impact of pesticides on human 
health. They found that health impacts that have been reported for children exposed to elevated 
levels of pesticides in the womb include delayed cognitive development, behavioural effects and 
birth defects. There is also a strong correlation between pesticide exposure and incidences of 
childhood leukemia. Studies have also related higher pesticide exposures to increased incidence of 
several types of cancer (prostate, lung and others), and neurodegenerative diseases such as Par-
kinson’s and Alzheimer’s disease. There is also evidence that suggests some pesticides can disrupt 
normal endocrine function and immune systems in the body. Whilst the mechanisms of such im-
pacts are poorly understood, it is clear that, in some cases, enzyme function and important signal-
ing mechanisms at cellular levels can be disrupted. 
 
Studies using DNA-based methods also indicate that certain chemicals disrupt gene expression and 
this may follow on to generations that are not exposed to pesticides through epigenetic inher-
itance. This means that the negative impacts of pesticide usage can be extremely long term, even 
after the substance has been outlawed. 
Lyons and Watterson outline (Lyons and Watterson 2010) that 

 Exposures to certain pesticides may interact with other chemical exposures and life cir-
cumstances (e.g. those causing a weakened immune system) and genetic factors to in-
crease the risk of cancer.  

 Extensive data highlight the role pesticide exposures are suspected to play in several can-
cers.  

 There are studies which strongly suggest an association between pesticide exposure and 
NHL21, leukemia and prostate cancer. In addition, there are strong reasons to consider that 
pesticides can play an important role in breast and testicular cancer. Moreover, some re-
searchers consider it can also confidently be stated that there is at least some association 
between pesticide exposure and some childhood cancers.  

                                                      
21

 Non Hodgkin Lymphoma (also known as non-Hodgkin’s lymphoma, NHL, or sometimes just lymphoma) is a cancer 
that starts in cells called lymphocytes, which are part of the body’s immune system. Lymphocytes are in the lymph 
nodes and other lymphoid tissues (such as the spleen and bone marrow). 
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 Some studies suggest pesticide exposure prior to conception, during pregnancy or during 
childhood seems to increase the risk of childhood cancer, with maternal pesticide exposure 
during pregnancy often being most consistently associated with childhood cancer.  

 Given the available evidence of the role pesticides play in ill health, substantial financial 
and future health benefits are likely to accrue from the better regulation of pesticides.  

 Pesticides with endocrine disrupting properties, or those with known or suspected human 
carcinogenic properties, should be substituted with safer alternatives. This is particularly 
because of the overwhelming evidence showing that simultaneous exposure to chemicals 
with endocrine disrupting properties can cause additive effects – and similarly, evidence to 
show that carcinogenic substances can work together to exert tumorigenic responses after 
sequential or simultaneous exposures. 

3.6.3 ORGANIC FARMING 

Organic farming affects nutrition, fat, vitamins, environment, and so on. A number of comparative 
studies showed lower nitrate contents and less pesticide residues, but usually higher levels of vit-
amin C and phenolic compounds in organic plant products, as well as higher levels of omega-3 fat-
ty acids and conjugated linoleic acid in milk from organically raised animals. However, the varia-
tion in outcomes of comparative studies is very high, depending on plant fertilization, ripening 
stage and plant age at harvest, and weather conditions. Moreover, there appeared no simple rela-
tionship between nutritional value and health effects. It is difficult therefore to draw conclusions 
from analytical data about the health effects of organic foods. Some in vitro studies comparing 
health-related properties of organic vs conventional foods showed higher antioxidative and anti-
mutagenic activity as well as better inhibition of cancer cell proliferation of organically produced 
food. (Hubera et al., 2011) 
 
Animal studies carried out so far have demonstrated positive effects of an organic diet on weight, 
growth, fertility indices and immune system. Recent human epidemiological studies associated 
consumption of organic foods with lower risks of allergies, whereas findings of human interven-
tion studies were still ambiguous. The hypothesis might be that organic food increases the capaci-
ty of living organisms towards resilience. (Hubera et al., 2011) 
 

3.7 NUTRITION  

3.7.1 GENERAL NUTRITIONAL ASPECTS 

An unhealthy diet is one of the major risk factors for the major non-communicable diseases, be-
sides tobacco use, physical inactivity and harmful use of alcohol. The World Health Organisation 
recommends five priority interventions for the control of non-communicable diseases, three of 
them related to nutrition: 

1. promoting healthy consumption via fiscal and marketing policies; 
2. elimination of trans fats in food (and their replacement with polyunsaturated fats); 
3. salt reduction.  

 
About 25% of scientific publications on non-communicable diseases deal with the influence of nu-
trition and healthy diets on origins of NCDs. Increased attention in dietary research and guidance 
has been focused on dietary patterns, rather than on single nutrients or food groups, because die-



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 90 of 112 

 

tary components are consumed in combination and 
correlated with one another. In order to make “diets” 
measureable various factors have been examined 
(Glycaemic index, dietary fibres, vitamin levels), or 
general factors such as Healthy Eating Index–2010 
(HEI-2010), the Alternative Healthy Eating Index–2010 
(AHEI-2010), the alternate Mediterranean Diet 
(aMED), and Dietary Approaches to Stop Hyperten-
sion (DASH) to name only a few (e.g. Reedy et al. 
2014).  
 
Research has also led to new developmental models indicating the origin of disease already by nu-
trition during fatal life, infancy and early childhood, as gene expressions are established and 
thereby functional capacity, metabolic competence and responses to the later environment are 
set (Barker 1995 & 2012, Vaisermann 2014). Nutritional genomics or Nutrigenomics is the study of 
how foods affect the expression of genetic information in an individual and how an individual's 
genetic makeup affects the metabolism and response to nutrients and other bioactive compo-
nents in food. Personalised, genotype-based nutrition is a concept that links genotyping with spe-
cific nutritional advice in order to improve the prevention of nutrition-associated, chronic diseases 
(Kaput & Dawson 2007, Joost et al. 2007). 
 
The microbiome appears to play a major role in health 
and disease and has been cited as being involved in a 
number of clinical problems, including the frailty of 
the elderly, inflammatory bowel disease, irritable 
bowel syndrome, colorectal cancer, and gut-derived 
infections. More generally, there are proposed links 
between the gut microbiota and appetite control, en-
ergy balance, obesity, diabetes, immune function, al-
lergies, behavioral perturbations, cardiovascular dis-
ease, and cancers such as stomach cancer. The diet on 
one hand might be expected to have a strong influ-
ence on the gut microbiota and to be able to modify 
the impact of the microbiota upon health, with either 
beneficial or deleterious consequences (Flint, 2012). 
Maternal microbiome transferred during childbirth 
and trough breast feeding is the basis for a healthy 
microbiome in infants, strongly influenced by diets 
and nutritional habits going hand in hand with health and diseases.  
 
Of course nutrition cannot be seen as a single factor influencing the origins of NCDs but the whole 
subject has to be considered in a broader sense in combination and correlation with other factors. 
Social status, income or education for example influence nutritional patterns in households. In the 
USA 14.5 % of households were food insecure at least some time during the year 2013, including 
5.7 % with very low food security—meaning that the food intake of one or more household mem-
bers was reduced and their eating patterns were disrupted at times during the year because the 
household lacked money and other resources for food. Food-insecure adults may consume more 
highly palatable foods as a coping mechanism, leading to poorer diet quality and increased risks of 
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chronic disease over time. The problem of food insecurity increases with decreased social income 
and status as well as increasing migration and insecure political conditions (Coleman-Jensen et al 
2013, Leung et al 2014). 
 
Factors influencing people´s choice for their diets are first of all the relative price of healthy and 
unhealthy options, transaction costs, meaning the time and skills required to make a healthy din-
ner versus the time buying fast food and perceived benefits of consumption. Policies and interven-
tions can strongly influence the attractiveness of healthy choices, e.g. by expanding the range of 
options available, reducing the price of products and services that encourage healthy choices, by 
education and information or regulation of unhealthy choices or even their advertisement (Nicola, 
2015). 
 
If diets and nutrition are considered in a very broad sense, then we find a link to environmental 
and human health. Rising incomes and urbanization are driving a global dietary transition in which 
traditional diets are replaced by diets higher in refined sugars, refined fats, oils and meats. By 
2050 these dietary trends, if unchecked, would be a major contributor to an estimated 80 per cent 
increase in global agricultural greenhouse gas emissions from food production and to global land 
clearing. Moreover, these dietary shifts are greatly increasing the incidence of type II diabetes, 
coronary heart disease and other chronic non-communicable diseases that lower global life expec-
tancies. Alternative diets that offer substantial health benefits could, if widely adopted, reduce 
global agricultural greenhouse gas emissions, reduce land clearing and resultant species extinc-
tions, and help prevent such diet-related chronic non-communicable diseases. The implementa-
tion of dietary solutions to the tightly linked diet-environment-health trilemma is a global chal-
lenge, and opportunity, of great environmental and public health importance. (Tilman & Clark, 
2014) 
 

 
Figure 13: Diet-dependent percentage reductions in relative risk of type II diabetes, cancer, coronary 
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heart disease mortality and of all-cause mortality when comparing each alternative diet (Mediterranean, 
pescetarian and vegetarian) to its region’s conventional omnivorous diet (Tilman & Clark, 2014) 

 
Running along this line of close connection of environmental factors, food production, marketing 
and nutrition one of the groups in a workshop22 within WP 3 of this project considered different 
scenarios of development of nutritional aspects: a positive development going along with the 
availability of healthy but at the same time cheap food and a sustainable food system; on the oth-
er hand a negative scenario indicated by an increase in NCDs and especially obesity and a loss of 
traditional and fresh food. Further along the line a loss of diversity in agriculture and highly pro-
cessed food lead to malnourishment and changes in microbiota, again resulting in negative health 
aspects. Key assumptions that global population will grow and diets will have to change away from 
highly processed to healthy and fresh food were seen as closely linked to environmental and 
health factors. This change to healthy diets is driven by marketing, education and consumer 
awareness, but also strongly by policies in health insurance, agriculture and employment (e.g. ma-
ternity leave). Especially commercially driven interests of industry and trade were seen as inhibi-
tors for a positive development (see also chapter 3.6 Agriculture).  
 
The WHO has adopted Global action plan for the prevention and control of non-communicable 
diseases 2013-2020 recommending where policies and programmes regarding nutrition should 
aim to23: 

 Promote and support exclusive breastfeeding for the first six months of life, continued 

breastfeeding until two years old and beyond and adequate and timely complementary 

feeding. 

 Implement WHO’s set of recommendations on the marketing of foods and non-alcoholic 

beverages to children, including mechanisms for monitoring. 

 Develop guidelines, recommendations or policy measures that engage different relevant 

sectors, such as food producers and processors, and other relevant commercial operators, 

as well as consumers, to:  

• Reduce the level of salt/sodium added to food (prepared or processed). 

• Increase availability, affordability and consumption of fruit and vegetables. 

• Reduce saturated fatty acids in food and replace them with unsaturated fatty acids. 

• Replace trans-fats with unsaturated fats. 

• Reduce the content of free and added sugars in food and non-alcoholic beverages. 

• Limit excess calorie intake, reduce portion size and energy density of foods. 

3.7.2 FOOD LABELLING 

The U.K. Food Standards Agency, in 2013, has developed a traffic light label that gives consumers 
independent expert scientific dietary advice to help make healthier choices quickly and easily. 
Products have with green, amber or red coloured labels on the front of the pack. These show con-
sumers at a glance if the food they are thinking about buying has low, medium or high amounts of 
fat, saturated fat, sugars and salt. This policy is supposed to helping consumers get a better bal-
ance. However, Italy backed by several other Member States has opposed the scheme from the 

                                                      
22

 Brussels Workshop, 15
th

 October 2015 
23

 http://www.who.int/nmh/events/ncd_action_plan/en/  

http://www.who.int/nmh/events/ncd_action_plan/en/
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start and says that the fact it was launched through a Department of Health recommendation 
means that it is not really voluntary but quasi mandatory.  It pushed the European Commission to 
take action on what it said is a hidden trade barrier, since traditional Italian foods are hard hit by 
the scheme. http://www.eurofoodlaw.com/labelling/health-and-nutrition/no-legal-action-against-
uk-over-traffic-lights-105740.htm 
 
In October 2014, the European Commission has formally opened infraction proceedings against 
the UK for its voluntary traffic light labelling system, giving the state two months to defend itself 
against business complaints. The decision follows an investigation by the European Commission 
earlier into the compatibility of the UK’s traffic light scheme. No further steps have been taken so 
far. 

3.7.3 TAXATION OF UNHEALTHY FOODS AND DRINKS 

3.7.3.1 Alcohol 

As Alemanno and Garde in their latest volume on life style risk regulation point out, other than to-
bacco, for alcohol there have only been EU harmonizing rules to contain alcohol-related harm. 
One exception is the Audiovisual Media Services Directive (AVMS Directive) regulating promotion 
of alcohol in the audiovisual media. The experts complain about the weakness of this provision 
and the fact that most Member States comply only with the minimum standard and the high de-
gree of fragmentation this has led to within the internal market (Alemanno/Garde 2014, p. 10). 
 
At national level, tax measures have been in all countries on alcohol, traditionally for fiscal reasons 
but increasingly also to regulate alcohol consumption and the harms caused through over con-
sumption (mortality, injury rate, traffic-crash deaths, violence and crime episodes, sexually-
transmitted diseases). Quite an impressive numbers of studies document that high taxes do actu-
ally have positive effects on citizens’ health. However the results and difference of such measures 
have to be analysed and evaluated in detail (see also Sassi et al 2014). For example, increased tax-
es generally affect citizens with low socio-economic status more than others. What is more is the 
combination with tobacco consumption and increase of tobacco taxes. E.g. alcohol is often used as 
a substitute for cigarettes when tobacco taxes are increased (Decker/Schwarz 2000). Another 
study concluded that alcohol and tobacco have complementary effects as smokers respond to in-
creases in alcohol prices by reducing their tobacco consumption, while drinkers respond less or 
not at all to changes in cigarette prices. The authors explain this phenomenon with the hypothesis 
that smokers smoke more in social settings, when also drinking alcohol (Koksal/Wohlgenant 2011). 
 

3.7.3.2 Tobacco 

Experience from tobacco tax regulation highlights the power of price changes to affect purchasing 
behavior and public health (Jha et al., 2006). In addition to direct price effects on purchases, to-
bacco taxes have generated significant revenues that some states have used to support compre-
hensive tobacco control programs that further reduced smoking (Chaloupka, 2010). However, tax-
ation is not the only anti-smoking policy and not always the most effective one.  
 
The very low rates of cessation shown in disadvantaged groups are inconsistent with the idea that, 
for them, price is an effective means of promoting cessation. Price increases may influence poor 
people to switch to cheaper and higher yield brands (Jarvis 1998), to roll their own cigarettes, and 
to cut down on the number of cigarettes, rather than to quit altogether. Because of the phenome-

http://www.eurofoodlaw.com/labelling/health-and-nutrition/no-legal-action-against-uk-over-traffic-lights-105740.htm
http://www.eurofoodlaw.com/labelling/health-and-nutrition/no-legal-action-against-uk-over-traffic-lights-105740.htm
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non of nicotine compensation, lowering cigarette consumption is unlikely to confer any benefit in 
lowering risk of smoking-related disease. 
 
Restrictions on smoking in public places and the workplace carry an effective message about social 
acceptability of cigarettes, as well as protecting non-smokers. This it may enhance the motivation 
and attempts to give up smoking. In some countries, legislative bans have been recently intro-
duced with quite good acceptance and success (e.g. Ireland, Italy, Norway) (Jarvis/Wardle 2011). 
 

3.7.3.3 Sugary Food 

Consumption of sweets has grown significantly in recent decades and is related to the increase of 
many NCDs such as diabetes, obesity, cardio-vascular problems and others. In Finland, the Act on 
the Excise Tax of Sweets, Ice Cream and Soft Drinks (1127/2010), popularly known as the sweets 
tax, came into force at the beginning of 2011 was increased in 2012The tax levied is 95 cents per 
kilogram of sweets and ice-cream and 11 cents per litre of beverage on soft drinks. However, due 
to political pressure, the Finnish government is likely to withdraw the tax, at least until the EU 
regulation (1169/2011) demanding reporting of sugars content comes into effect in the beginning 
of 2017. 
 
The Danish government has imposed tax increases of 25% on 1st July this year on ice cream, 
chocolate, and sweets and will also increase taxes on soft drinks, tobacco, and alcohol products in 
a bid to reduce the burden on public health services and to tackle obesity, heart disease, and oth-
er illnesses. (www.skm.dk/foreign/english/8013.html). The aim of the tax rises was ‘to reduce the 
prevalence of a broad range of illnesses and improve life expectancy.’ However, this tax was 
abandoned as well. 
 
In February 2015, the US Dietary Guidelines Advisory Committee recommended the Obama ad-
ministration to impose a tax on sugary foods in order to fight obesity. In what would be the com-
mittee’s first target on “added sugars” from food processing, the group set a level of no more than 
10 percent of all calories, down from the average 13 percent now consumed by U.S. adults. The 
recommendation comes after studies tying snacks and sugary beverages to high obesity rates. 
(http://www.bloomberg.com/news/articles/2015-02-19/tax-on-sugary-foods-proposed-by-u-s-
panel-to-help-fight-obesity) 
 

3.7.3.4 Sugar-Sweetened Beverages 

Beverage taxes came into light with increasing concerns about obesity, particularly among youth. 
Sugar-sweetened beverages (SSB) have become a target of anti-obesity initiatives with increasing 
evidence of their link to obesity. Studies show that with an excise tax on sugar-sweetened bever-
ages governments could prevent obesity at least to some degree. The public health impact of bev-
erage taxes could be substantial. This debate on policy intervention has to be seen in the context 
of tobacco taxation mentioned above. 
 
Further Information  

 http://www.who.int/topics/nutrition/en/ 

 http://www.who.int/nmh/events/ncd_action_plan/en/ 

 https://www.fmhs.auckland.ac.nz/en/soph/global-health/projects/informas/objectives.html 

http://www.bloomberg.com/news/articles/2015-02-19/tax-on-sugary-foods-proposed-by-u-s-panel-to-help-fight-obesity
http://www.bloomberg.com/news/articles/2015-02-19/tax-on-sugary-foods-proposed-by-u-s-panel-to-help-fight-obesity
http://www.who.int/topics/nutrition/en/
http://www.who.int/nmh/events/ncd_action_plan/en/
https://www.fmhs.auckland.ac.nz/en/soph/global-health/projects/informas/objectives.html
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3.8  INDUSTRIALISATION OF FOOD PRODUCTION  

The industrialisation of food production is indispensable connected to agriculture. The agriculture 
system has to be considered from a global point of view, because agriculture production follows 
the concept of industry and the associated economy precept.   
 
The basic principle of economic activating has three characteristics: 

 Minimum principle: An output has to be achieved with the least possible use of resources 
(or input).  

 Maximum principle: The applied use of resources (input) should a maximum possible out-
put.  

 Optimization principle: The ratio allocation of resources to achievement has to be opti-
mized (taking into account existing criteria). 

 
The industrialisation of food production has very serious or even fatal consequences for nature, 
for the population and diversity of animals and plants, and as a consequence for mankind (see also 
chapter 3.6 Agriculture ).   
 
While the agricultural system or rather the industrialized food production plays on the global 
stage, the health system is often organized only nationally or partly on the EU level. These two dif-
ferent principles are in a contradiction with a high potential for political creativity and shaping.   
  
Diets link environmental and human health. Rising incomes and urbanization are driving a global 
dietary transition in which traditional diets are replaced by diets higher in refined sugars, refined 
fats, oils and meats. By 2050 these dietary trends, if unchecked, would be a major contributor to 
an estimated 80 per cent increase in global agricultural greenhouse gas emissions from food pro-
duction and to global land clearing. Moreover, these dietary shifts are greatly increasing the inci-
dence of type II diabetes, coronary heart disease and other chronic non-communicable diseases 
that lower global life expectancies. (Tilman and Clark 2014) 
 
High-yielding cereals and other staples have produced adequate calories to ward off starvation for 
much of the world over several decades. However, deficiencies in certain amino acids, minerals, 
vitamins and fatty acids in staple crops, and animal diets derived from them, have aggravated the 
problem of malnutrition and the increasing incidence of certain chronic diseases in nominally well-
nourished people (the so-called diseases of civilization). Enhanced global nutrition has great po-
tential to reduce acute and chronic disease, the need for health care, the cost of health care, and 
to increase educational attainment, economic productivity and the quality of life. However, nutri-
tion is currently not an important driver of most plant breeding efforts, and there are only a few 
well-known efforts to breed crops that are adapted to the needs of optimal human nutrition. 
Technological tools are available to greatly enhance the nutritional value of our staple crops. 
However, enhanced nutrition in major crops might only be achieved if nutritional traits are intro-
duced in tandem with important agronomic yield drivers, such as resistance to emerging pests or 
diseases, to drought and salinity, to herbicides, parasitic plants, frost or heat. There is the need 
and means for agriculture, food processing, food transport, sociology, nutrition and medicine to 
be integrated into new approaches to food production with optimal human nutrition as a principle 
goal. (Sands et al. 2009) 
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Industrialised food production implies refined sugar, refined fat, refined oil, and more meat in the 
food. These dietary causes the increase of type II diabetes, heart diseases, and other NC-diseases 
(Tilman and Clark 2014). The industrialisation of food production provides an oversupply of availa-
ble calories. This is a likely driver of overconsumption of those calories and can readily explain the 
weight gain seen in most countries. 
 
Walker et al. already argued in 2005 that the high level of meat and saturated fat consumption in 
the USA and other high-income countries exceeds nutritional needs and contributes to high rates 
of chronic diseases such as cardiovascular disease, diabetes mellitus and some cancers. Affluent 
citizens in middle- and low-income countries are adopting similar high-meat diets and experienc-
ing increased rates of these same chronic diseases. The industrial agricultural system, now the 
predominant form of agriculture in the USA and increasingly world-wide, has consequences for 
public health owing to its extensive use of fertilisers and pesticides, unsustainable use of resources 
and environmental pollution. In industrial animal production there are public health concerns sur-
rounding feed formulations that include animal tissues, arsenic and antibiotics as well as occupa-
tional health risks and risks for nearby communities. It is of paramount importance for public 
health professionals to become aware of and involved in how our food is produced.  
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3.9 MARKETING AND ADVERTISING  

Advertising and marketing in connection with NCDs are mainly discussed in connection with the 
effect on children. WHO has worked on that problem in several projects and has published the 
findings and recommendations (WHO, 2010).   
 
Advertising and other forms of food and beverage marketing to children are widespread across 
the world and are influencing children’s food preferences, purchase requests and consumption 
patterns. A significant amount of this marketing is for products with a high content of fat, sugars 
or salt, consumption of which may increase the risk of overweight, obesity or certain NCDs. 
 
Overweight and obese children are at higher risk of developing serious health problems including 
diabetes type 2, high blood pressure, asthma, and other respiratory problems, sleep disorders and 
liver disease. They may also suffer from psychological effects, such as low self-esteem, depression 
and social isolation. Childhood obesity also increases the risk of obesity, NCDs, premature death 
and disability in adulthood (WHO, 201124). 
 
Television advertising is responsible for a large share of the marketing of unhealthy foods and, ac-
cording to systematic reviews of evidence, advertisements influence children's food preferences, 
purchase requests, and consumption patterns. 
 
In May 2010 (see WHO, 2010), WHO Member States endorsed a new set of recommendations on 
the marketing of foods and non-alcoholic beverages to children. The recommendations call for na-
tional and international action to reduce the exposure of children to marketing messages that 
promote foods high in saturated fats, trans-fatty acids, free sugars, or salt, and to reduce the use 
of powerful techniques to market these foods to children. 
 
"NCDs, such as cardiovascular diseases, cancers and diabetes, today represent a leading threat to 
human health and socioeconomic development," says Dr Ala Alwan, WHO's Assistant Director-
General for NCDs and Mental Health. "Implementing these recommendations should be part of 
broad efforts to prevent unhealthy diets - a key risk factor for several NCDs."  
 
WHO data shows that 43 million pre-school children 
worldwide are obese or overweight. Scientific re-
views have also shown that a significant portion of 
television advertising that children are exposed to 
promotes "noncore" food products which are low in 
nutritional value. 
 
Poor diet is one of the four common factors associ-
ated with the four main NCDs (cancers, diabetes, 
cardiovascular diseases and chronic lung diseases), 
which are responsible for around 60% of all deaths 
worldwide, or over 35 million people annually. More 
than 9 million deaths are premature (people dying 
before reaching 60 years of age) and could have 

                                                      
24

 http://www.who.int/chp/media/news/releases/2011_1_marketing/en/ 
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been prevented through low-cost measures at the world's disposal today, including measures to 
stop tobacco use, reduce the harmful use of alcohol, and to promote healthy diets and physical ac-
tivity (see footnote 24). 
 
WHO organized also a United Nations General Assembly High-level Meeting on the Prevention and 
Control of NCDs in New York in September 2011.  
 
WHO developed a set of 12 recommendations (see WHO 2010), endorsed by the World Health As-
sembly, aimed at reducing the impact of marketing foods high in saturated fats, trans-fatty acids, 
free sugars, or salt.  The main purpose of these recommendations is to guide efforts by Member 
States in designing new and/or strengthening existing policies on food marketing communications 
to children in order to reduce the impact on children of marketing of foods high in saturated fats, 
trans-fatty acids, free sugars, or salt. The recommendations are structured into the following five 
sections: Rationale; Policy development; Policy implementation; Policy monitoring and evaluation; 
and Research. 
 

Rationale 

1. The policy aim should be to reduce the impact on children of marketing of foods high in satu-
rated fats, trans-fatty acids, free sugars, or salt.  

2. Given that the effectiveness of marketing is a function of exposure and power, the overall poli-
cy objective should be to reduce both the exposure of children to, and power of, marketing of 
foods high in saturated fats, trans-fatty acids, free sugars, or salt. 

Policy development 

3. To achieve the policy aim and objective, Member States should consider different approaches, 
i.e. stepwise or comprehensive, to reduce marketing of foods high in saturated fats, trans-fatty 
acids, free sugars, or salt, to children.  

4. Governments should set clear definitions for the key components of the policy, thereby allow-
ing for a standard implementation process. The setting of clear definitions would facilitate uni-
form implementation, irrespective of the implementing body. When setting the key definitions 
Member States need to identify and address any specific national challenges so as to derive 
the maximal impact of the policy.  

5. Settings where children gather should be free from all forms of marketing of foods high in sat-
urated fats, trans-fatty acids, free sugars, or salt. Such settings include, but are not limited to, 
nurseries, schools, school grounds and preschool centres, playgrounds, family and child clinics 
and paediatric services and during any sporting and cultural activities that are held on these 
premises.  

6. Governments should be the key stakeholders in the development of policy and provide leader-
ship, through a multistakeholder platform, for implementation, monitoring and evaluation. In 
setting the national policy framework, governments may choose to allocate defined roles to 
other stakeholders, while protecting the public interest and avoiding conflict of interest. 

Policy implementation 

7. Considering resources, benefits and burdens of all stakeholders involved, Member States 
should consider the most effective approach to reduce marketing to children of foods high in 
saturated fats, trans-fatty acids, free sugars, or salt. Any approach selected should be set with-
in a framework developed to achieve the policy objective.  

8. Member States should cooperate to put in place the means necessary to reduce the impact of 



  

 
 

 
 

D3.1| Driver Report 

This project has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement No 643576. 
 

Page 99 of 112 

 

cross-border marketing (in-flowing and out-flowing) of foods high in saturated fats, trans-fatty 
acids, free sugars, or salt to children in order to achieve the highest possible impact of any na-
tional policy.  

9. The policy framework should specify enforcement mechanisms and establish systems for their 
implementation. In this respect, the framework should include clear definitions of sanctions 
and could include a system for reporting complaints.  

Policy monitoring and evaluation 

10. All policy frameworks should include a monitoring system to ensure compliance with the ob-
jectives set out in the national policy, using clearly defined indicators.  

11. The policy frameworks should also include a system to evaluate the impact and effectiveness 
of the policy on the overall aim, using clearly defined indicators. 

Research 

12. Member States are encouraged to identify existing information on the extent, nature and ef-
fects of food marketing to children in their country. They are also encouraged to support fur-
ther research in this area, especially research focused on implementation and evaluation of 
policies to reduce the impact on children of marketing of foods high in saturated fats, trans-
fatty acids, free sugars, or salt. 

 
There are just as many studies and publication on this topic in scientific journals. In 1999 Gallo 
stated that the most heavily advertised foods tend to be of dubious nutritional value. He found 
that candy, sweetened breakfast cereals, and fast-food restaurants accounted for over half of all 
food ads in Norway, Australia, the United States, and 10 European Union nations. In the United 
States, fast-food restaurants alone account for one third of food advertising expenditures.  And 
among all companies—not just food companies— Coca-Cola and McDonald’s are among the top 
10 advertisers (Gallo 1999). 
 
The significant increase of obesity in children in the European Union is of major concern to all 
Member States. It is imperative that comprehensive strategies be put in place to combat this in-
crease in obesity and that measures be taken as a matter of urgency. One factor which is known to 
have an impact on children’s consumption patterns is the marketing of unhealthy food to them, 
but there is a lack of agreement amongst stakeholders over what should be done. It is clear that 
food manufacturers are increasingly using integrated and sophisticated marketing strategies to 
promote their products directly and indirectly to children. It is also clear from this report, as well 
as from other international reports and surveys, that globally the commercial marketing to chil-
dren of food and drink is dominated by unhealthy products. Whilst television continues to be used 
as a powerful tool for food marketing, and in-school marketing is increasingly exploited, many 
other non-traditional marketing techniques are becoming more prominent. One of the fastest 
growing ways to market food to children is via the Internet. 
 
Behavioral components are strongly influencing obesity spread and development, especially when 
considering TV and advertising. There is, therefore, the need of multi-cultural and cross-cultural 
research, in order to gain a full understanding of the association between obesity and different 
risk factors, in different scenarios, providing the best evidence to decision makers, grounding pre-
vention on evidence-based strategies rather than focusing on single factors without the recogni-
tion of their mutual influence. 
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Yancey et al. (2009) investigated advertising in the context of the income in the different countries 
and found that living in an upper-income neighbourhood, regardless of its residents' predominant 
ethnicity, is generally protective against exposure to most types of obesity-promoting outdoor ad-
vertising (food, fast food, sugary beverages, sedentary entertainment, and transportation). The 
density of advertising varied by zip code area race/ethnicity, with African American zip code areas 
having the highest advertising densities, Latino zip code areas having slightly lower densities, and 
white zip code areas having the lowest densities. Conclusions: The potential health and economic 
implications of differential exposure to obesity-related advertising are substantial. Although sub-
stantive legal questions remain about the government's ability to regulate advertising, the success 
of limiting tobacco advertising offers lessons for reducing the marketing contribution to the obesi-
genicity of urban environments. 
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