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Abstract
The review provides a comprehensive summary of existing literature focusing on the most serious risk factors of non-communi-
cable diseases and collects current knowledge on their distribution, determinants, clusters, psychological and socio-economic 
 consequences. Especially, the life-course approach is stressed, early life consequences of the later onset of chronic diseases, the risk 
behavior and its social, socio-economic and psychosocial determination is reviewed. Potential of preventing these harmful conse-
quences has a lifelong approach. The aim is to demonstrate the opportunity for future health system transformation in terms of public 
health prevention regarding the  non-communicable diseases. It  is concluded that personalized lifestyle medicine should address 
a patient’s health by empowering them with the information they need to regain control of their health. Preventive methods should 
be tailored for each patient, considering such patient’s specific genes, environment, lifestyle, early life factors and social patterns of 
risk factors to avoid burden of health in later age. Intervention and preventive measures should target not only to individual factors 
but should reflect wider social, psychosocial and socio-economic consequences. It is also crucial from the point of view of public 
health to consider data on exposome, which are not included in epidemiological studies as well as its impact on health in the context 
of non-communicable diseases. Med Pr. 2021;72(5):535–48
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INTRODUCTION

The health of the individual and the population is affect-
ed by many factors. In  the  past, communicable infec-
tious diseases have predominated, but in recent decades 
there has been a  shift and predomination of lifestyle- 
related chronic diseases. Chronic non-communicable 
diseases (NCDs) represent serious health problem and 
are the leading cause of death in the world. Latest data 
presenting by WHO in 2016, showed that 71% (57 mil-
lion) of deaths are caused by NCDs, in total 15 million 

of them were premature (in age group 30–70 years) [1], 
deaths from NCDs are projected to rise. The  main 
NCDs include cardiovascular diseases (CVD), type  II 
diabetes, cancer and respiratory diseases. Together, they 
account for 77% of the disease burden and almost 86% 
of premature mortality [2]. Despite the fact that the risk 
of premature death of NCDs decreased when compar-
ing data from 2000 to 2016 (decrease of 19% in women 
and 18% in men), NCDs still represent the most chal-
lenging cause of death which requires a response from 
policy makers [3].
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Non-communicable diseases are characterized by 
their behavior in terms of long duration, slow progress 
and results of combination various factors  – genetic, 
physiological, environmental, socio-economic and be-
havioral substantially influencing human’s lifestyle (oc-
cupational and living conditions, leisure-time physical 
activity, stress, entertainment, unhealthy diet, travel-
ing, communication, consumer behavior, etc.). They al-
so have an effect on psychological health, influence so-
cial engagement, social roles, challenges intellectual 
resources in understanding and disease management.

There are several risk factors typical for young 
generation which contribute to burden of disease in 
the short-time and also relate to morbidity and mortal-
ity later in adulthood [4]. These, mostly behavioral, risk 
factors include alcohol consumption, illicit drug use 
and unprotected sex. Numerous cohort studies demon-
strate that the risk behavior as well as lifestyle indica-
tors evolved in adolescence are associated with expan-
sion of later NCDs, such as cancer, heart diseases and 
type II diabetes.

We have been processing and analysing a cohort of 
data from a long-term study related to parents of chil-
dren that lasted more than 25 years. This narrative over-
view was prepared to obtain an overview and evaluation 
of the  results so far achieved and the  state of knowl-
edge in this area, which will be used as a background for 
the discussion of the study results. The aim of which is 
to demonstrate a  life-course-depended risk factors in-
fluencing the onset of disease later in life. The reason 
is summarization of available information regarding 
the onset of risk behavior in life course and its conse-
quences on development of the first chronic disease.

We focus on modifiable risk factors such as smoking, 
unhealthy diet, physical activity, harmful use of alcohol, 
psychosocial determinants of risk behaviors, individu-
al differences (by sex, age), life-course perspective, clus-
tering of risk factors.

This review provides a comprehensive summary of 
the very current existing literature on the impact of so-
cial, psychological and socio-economic consequences 
on leading risk factors contributing to major NCDs.

METHODS

The database PubMed and Google Scholar were 
searched for relevant studies together with WHO latest 
relevant publications focusing on selected specific topics 
since 2015 to April, 2020 using the following key words: 
diet, food intake, healthy diet, risk behavior, behaviors, 

smoking, smoking onset, BMI (body mass index), phys-
ical activity, sedentary lifestyle, alcohol consumption, 
drinking patterns, addiction, life-course perspective, 
psychosocial determinants, socioe-conomic status, ses, 
social health inequalities, individual health risk fac-
tors, age, aging, age onset and sex, in combination with 
chronic non-communicable disease, NCD. Studies in 
languages other than English were excluded.

Results of databases searching were complemented 
by latest adequate publications and position papers on 
specific interesting topics from the WHO website.

The inclusion criteria were as follows:
 ■ case-control or cohort-based study design;
 ■ systematic reviews and meta-analysis;
 ■ publication date of the paper later in time from the 

date of WHO publication.
The exclusion criteria were as follows: abstracts 

without full texts.

RESULTS

Risk factors
Chronic non-communicable diseases risk factors can be 
summarized into 2 basic categories. These are metabolic 
(raised blood pressure, overweight, obesity, high level 
of glucose or plasma concentrations of lipoproteins in 
blood) and behavioral risk factors which are modifiable.

Tobacco use
Smoking is a  leading cause of cancer (>20 different 
types or subtypes of cancer), CVD and respiratory sys-
tem along with many other debilitating health condi-
tions  [5]. Onset and persistence of smoking are influ-
enced by genetic and environmental factors [6]. Middle 
adolescence is a period when many starts smoking and 
the influence of a shared environment can have an im-
portant influence [7]. From the environmental factors, 
parental smoking has been well-documented as a pre-
disposing factor of smoking initiation in offspring. 
Consistent evidence on the effects of genetics on smok-
ing and nicotine addiction has been provided by stud-
ies on twins, family and adoption [7]. It is important to 
note that early age of smoking initiation is associated 
with greater daily cigarette consumption and reduction 
the likelihood of quitting [8].

An important threat to public health is the tobacco epi-
demic, which kills 7 million people each year as a result of 
direct tobacco use. It is estimated that 1.2 million deaths 
of non-smokers are related to exposure to second-hand 
smoke [9] in other words each year 65 000 children die 
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due to illnesses related to second-hand smoking  [5]. 
In terms of prevalence, higher prevalence was observed 
in disadvantaged groups whose smokers may face high-
er risk [10]. The trend in tobacco use is declining world-
wide for both sex in all income groups and is expected 
to continue.

A constant decrease of smokers is a  major public 
health success. Nevertheless, we can still observe a very 
high number of tobacco users worldwide (globally 1.3 
billion in 2018)  [11]. Public health and epidemiology 
have a decisive role in providing evidence related to im-
provement of the public health and subsequent reduc-
tion of inequalities.

Unhealthy diet
Unhealthy diet and insufficient physical activity are the 
leading global health risks as dietary factors are the cru-
cial components in order to undermine health and 
well-being. Diet is a modifiable behavior with the poten-
tial to mitigate chronic disease risk. Systematic evalua-
tion of the impact of suboptimal diet as a preventive fac-
tor on the ballast of NCD has not been evaluated [12].

Impaired diet quality, composition and excessive 
food intake, together with a  lack of physical activi-
ty, usually results in overweight and obesity, the prev-
alence of which in the  range of 2000–2016 was even 
higher than overweight  [13]. Although obesity can be 
prevented by a combination of social change and per-
sonal choice, constantly dietary risks cause 11 million 
deaths globally in 2017. In adults under the age of 70, 
the leading cause of diet-related death was cardiovascu-
lar disease, followed by cancer and type II diabetes [12].

The association between dietary habits and NCDs 
has been investigated in many studies. However, not 
many researches have been considered dietary habits in 
relation to life expectancy without disease. Major part 
of studies is focused on linking food intake to chron-
ic disease but there is no well-established link between 
dietary quality and self-assessment with dietary behav-
ior and related health outcomes. An alternative index 
of healthy nutrition or recommended dietary recom-
mendations, which are based on long questionnaires on 
the frequency of diet, are often used to assess the qual-
ity of nutrition. Unfortunately, the current evidence of 
food environments and diet are inconsistent, possibly 
by reason of heterogeneity in methods used to the eval-
uation of diet  [14]. As the  results of the  inconsistent 
methodology, there is geographically unrepresentative 
data on food consumption, imperfectly described dis-
tribution of dietary intake of the population, bias in the 

evaluation of diet from various sources, the use of stan-
dardized intake to 2000 calories per day without consid-
ering differences between persons and influencing fac-
tors [12].

Physical activity
Physical inactivity is recognized as a  global pandem-
ic. The  level of physical activity (PA) that is recom-
mended is not met worldwide in the order of 1.4 billion 
adults  [15]. It  is estimated that more than 1.3 million 
deaths worldwide would be prevented if there were 
a 25% decrease in the prevalence of insufficient PA [16].

The level of physical inactivity is increasing with 
economic development of countries. There are coun-
tries that show up 70% of PA as a result of developing 
arrangement of transportation, elevated use of technol-
ogy and urbanization [17].

According to the results of epidemiological studies, 
people with low levels of PA have an approx. 35% high-
er risk of all causes mortality than people with high lev-
els of PA [18]. People are spending more and more time 
sedentary behaviors and that is recognized to be asso-
ciated with all causes mortality as well as mortality for 
diseases of cardiovascular system, type II diabetes and 
cancer [17].

Regularity of PA is a demonstrably well-established 
and well-functioning protective factor acting as a pre-
vention or treatment of NCDs like heart disease, stroke, 
type II diabetes, breast and colon cancer. It  also plays 
a  role in preventing the  symptoms of the  metabol-
ic syndrome (hypertension, overweight, obesity), im-
proving mental health, slowing the onset of dementia, 
Alzheimer’s disease and, last but not least, improving 
the quality of life and well-being [17].

Data on PA are not always comparable in epidemio-
logical studies and it is difficult to compare their results. 
Different studies use diverse assessment methods and 
methodology. Some surveys refer leisure, transport, 
occupational (or school) and household while others 
to total PA (including work and travelling) as well as 
leisure activities such as sport. The  difference is also 
in data receiving – questionnaire or accelerometer-as-
sessed PA. Accelerometers are primarily used in small 
studies, but they allow PA to be objectively quantified 
and evaluated on the different levels although they have 
their limits (higher costs, lack of contextual informa-
tion). Comparison of questionnaire research is lim-
ited by the group of respondents for whom the ques-
tionnaires are intended (age category, health condition 
etc.) categorization of questions type related to PA. 
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Questionnaires filled in by respondents bring self-re-
ports, but their shortcoming is distortion in the form 
of social desire and recall of feedback bias. Currently, 
there is no harmonization and standardization of mea-
surement and evaluation methods.

Harmful use of alcohol
At present, there is no set dose of alcohol consumption 
that could be guaranteed as safe or risk-free. Alcoholic 
beverages are classified by International Agency for 
Research on Cancer (IARC) as human carcinogen, 
Group 1 with no known safe level of minimum drink-
ing which means that regular drinking increases risk of 
cancer rise.

Alcohol as one of the risk factors of NCDs has a very 
complex and multidimensional relationship from its 
consumption to health consequences. Alcohol con-
sumption is affected by individual risk factors (gender, 
age, socio-economic status (SES)) and environmental 
factors (availability of alcohol, the economic status of 
a country). Equally important is the genetic predispo-
sition that affects alcohol abuse, early onset of drink-
ing, stress-related drinking and the development of ad-
diction [19].

More than 200 diseases can be caused by harmful 
alcohol use (both chronic and acute) and can cause 
injury conditions (both unintentional and inten-
tional). Adolescents are a sensitive group as harmful 
drinking can cause health problems in later life and 
affect life expectancy. Among other things, reduces 
their self-control and thus at the same time increas-
es risky behavior.

Alcohol-related consequences, in terms of NCD, 
can be associated with malignant neoplasms, disor-
ders in alcohol use, alcohol poisonings, fetal alcohol 
syndrome, epilepsy and other neuropsychiatric disor-
ders such as hazardous drinking increase the  risk of 
depression  [20]; extreme binge drinking and heavy 
consumption of alcohol lead to higher cognitive de-
cline in men, diseases of the digestive tract and others. 
However, there are exceptions such as ischemic heart 
diseases and diabetes, with curvilineal relationships, 
and with benefits of light to moderate drinking in peo-
ple without heavy irregular drinking episodes  [21]. 
The cohort study published by Park [22] dealing with 
the  cessation of alcohol consumption in relationship 
with health effects came up with interesting results. 
CVD or other NCDs were not significant in terms of 
onset and treatment of the  disease, but cessation of 
alcohol consumption in cancer patients confirmed 

a significant effect on both the onset of the disease and 
the treatment itself [22].

Consumption of alcohol is also associated with 
a  number of the  infectious disease related to sexually 
transmitted diseases and also has an indirect impact on 
HIV/AIDS mortality due to the increased risk of unpro-
tected sex [23].

Epidemiological studies address the measurement 
of alcohol exposure in different ways for example mea-
surement of average volume consumption received 
from questionnaires or simple measures of frequen-
cy and quantity  [21], irregular heavy drinking occa-
sions. The problem is that most studies do not include 
changes over time and detect alcohol consumption 
only once and moreover only at the beginning of re-
search (chronic or irregular heavy drinking). Another 
problem is the inconsistency and underreporting (not 
contentive in demographic or consumer groups) of al-
cohol consumption in population surveys using stan-
dardized frequency questions. Quantity, frequency 
and average drinking volume multiplied by frequen-
cy does not provide information about drinking pat-
terns. Drinking patterns may also characterize the as-
sociation between alcohol consumption and dietary 
intake in terms of more relevant to NCDs outcomes 
than average volume.

Psychosocial determinants of risk behaviors
Health inequalities by socio-economic position are sub-
stantial. It is considered that people with a higher socio-
economic position are often the first to abandon behav-
iors that are found to damage health such as smoking, 
high-fat diets, behaviors promoting health [24].

Socio-economic status, social health inequalities
Socio-economic status has been recognized as import-
ant health determinant that might influence the people’s 
approaches, experiences and exposure to factors that in-
fluences heath during the  course of life. The  research 
points out that socio-economically disadvantaged envi-
ronments plays an important role during childhood, be-
cause it is subsequently associated with unfavourable re-
sults in adulthood. Likewise, it is well-documented that 
those who have low SES possess worse health across ma-
ny SES indicators and measures of health  [25]. Socio-
economic status determines the risk and vulnerability of 
individuals to risk factors of NCDs, which emphasizes 
the effort to examine the prevalence of risk factors along 
SES categories. NCDs are more frequent in disadvan-
taged and marginalized people and communities than 
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in groups with higher SES [26]. The higher risk of un-
healthy lifestyle has children growing up in households 
with lower SES.

The conclusions of research work following up 
the  social inequalities in health confirms the  lower 
prevalence of health issues, illness, diseases, and death 
in people with higher SES [27].

Inequalities in SES among others, affect smoking, 
which significantly contributes to morbidity and mor-
tality, especially premature ones. Smoking behaviors 
and their related disease risks are socially patterned and 
positively associated with health inequalities. Smokers, 
ex-smokers, never smokers and second-hand smokers 
exposed to environmental tobacco smoke are at risk of 
many chronic diseases. Studies show that only a few peo-
ple understand the concrete health risks associated with 
tobacco use. However, when smokers realize the dangers 
of tobacco, most of them want to quit  [9]. Low SES is 
associated with a  higher prevalence of smoking, slow-
er progress in reducing smoking prevalence  [28], sig-
nificantly higher prevalence of tobacco and alcohol 
consumption, earlier outset of smoking, less successful 
quitting, frequent experience of adverse health effects, 
and premature death than affluent groups with high 
SES [29]. Household expenses is thus diverted from ba-
sic needs to risk behavior, which strengthen the pover-
ty  [9]. Low SES also interacts with a  complex array of 
other factors to influence smoking behavior like cultural 
characteristics, social marginalization, stress, influence 
of tobacco industry, insufficient comprehensive tobacco 
control policy [28].

Smoking addiction and tobacco dependence are re-
lated to social deprivation; therefore, smoking rates 
are especially high among the  long term unemployed, 
homeless, mentally ill, prisoners and single parents [10].

Some research papers suggest that smoking leads to 
greater health inequalities more than social status alone 
and contributes to socio-economic inequalities in health 
more than alcohol, PA, or dietary patterns. This offers ar-
ea for prevention and is also the reason for past successes.

Systematic review of de Ridder et  al.  [30] pointed 
out non-compliance with a  healthy diet has the  only 
consistent risk factor, which is low SES. The  effect of 
individual SES indicators (for example lower educa-
tion and less valuable occupation) contributes to differ-
ences in eating habits and their effect can be cumula-
tive [31]. Socio-economically disadvantaged groups are 
the  least likely to consider recommendations on eat-
ing habits when buying food, and as a result they have 
a  higher risk of developing diet-related diseases  [32]. 

The source of nutrients is therefore a fundamental dif-
ference that we observe among social classes. A  spe-
cial place is occupied by the high intake of fats in diet, 
which is observed in all social groups. Healthy eat-
ing and quality diets are associated with greater abun-
dance, while energy-rich diets, which are poor in nu-
trients, are consumed by persons with lower SES and 
limited economic resources  [33]. The  most vulner-
able group in the  population in terms of their ability 
to eat healthy are low-income people. These are main-
ly young families, the elderly and the unemployed [14]. 
Notwithstanding recommendations diet quality follows 
a socio-economic gradient and can be explained by diet 
cost [33]. The social gradient in quality of diet contrib-
utes to health inequalities [14].

High SES is associated with higher levels of PA which 
is one of the most important behaviors explaining high-
er mortality in population with lower SES [34]. The lit-
erature discusses the  influence of sedentary behav-
ior and environmental conditions in terms of unsafe 
neighbourhood, low walkability, aesthetics. Various 
environments  – such as physical and social (econom-
ic conditions, societal norms, urbanization, industri-
alization)  – are often assumed by ecological models 
as significant determinants of PA  [35]. Global Health 
Observatory data from Europe (2016) showed that 
the  prevalence of insufficient PA among adults (aged 
>18 years) is in both sexes 29.4 % (26.2% males and 
32.4% female). Globally for both sexes 27.5% (23.4 % 
male and 31.7% female) – over the past 15 years, lev-
els of insufficient PA did not intensify (28.5% in 2001; 
27.5% in 2016) [36].

The consequences of alcohol consumption are 
diverse – from harmful effect on health to death. 
The  overall consumption of alcohol tends to increase 
with SES but alcohol attribute deaths is elevated in low-
er SES groups [37]. Studies showed that deprived drink-
ers were more likely to smoke, be overweight and report 
poor diet and exercise  [38]. Alcohol consumption re-
duces labour productivity and can lead to undesirable 
labor market outcomes both in the short (absence from 
work) and in the  long term (health complications). 
The psychosocial consequences of alcohol consumption 
are also significant (breakdown of family, relationships, 
friendship, crimes, violence, neglect and abuse of chil-
dren, reduction of overall productivity) [37].

Social inequity in health can only arise from vari-
ations or differences in health due to a  combination 
of 3 differentiating traits. They are systematic, socially 
produced (and therefore modifiable) and unfair  [39]. 
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A more detailed understanding of the demographic and 
socio-economic model of multimorbidity and risk fac-
tors distribution would help to target the  prevention  
activities to the most vulnerable groups.

Individual risk differences
Health differences by sex
Among men and women, there are biological differ-
ences which cause the  major reasons for variation in 
the risk of death from NCDs (cancers of reproduction 
organs - cervical, breast; prostate and testicular cancer). 
Well confirmed difference between men and women is 
an unhealthy lifestyle, risk behaviors, less tendency to 
use health services, visit a doctor less frequently (norms 
of masculinity; other socio-economic factors of men). 
The  risks of premature NCD death decreased (from 
2000 to 2016) and the relative declines were smaller for 
men than for women [3].

Chronic non-communicable diseases indicators re-
veal differences in sex among socio-economic groups and 
across the life-course (health outcomes, exposure to main 
risks, acceptation of healthy behaviors, access of services, 
responses from providers, usage of care). Studies also 
show that countries with lower income inequality have 
specifics positively affecting health. For example, we can 
observe that boys living in these countries tend to have 
lower mortality rates, fewer psychological and physical 
symptoms, lower BMIs, are more physically active, have 
higher self-reported health, and have a low prevalence of 
bullying. There is a growing number of obese children in 
Europe, especially boys (social gradient, with higher rates 
among the most disadvantaged groups) [40].

There are also disparities between the sexes in PA – for 
example women are more likely to have insufficient PA 
(31.7% vs. 23.4% of men) [3]. Several research work in 
this area point to lower PA in women than in men as well 
as still rising in high-income countries [15]. Defiance of 
the importance and benefits of PA in the management of 
NCDs, women do not change it in their lives even after 
diagnosis. Women have more often financial limitation, 
lack of decision-making power, the  additional work-
load in the household, which subsequently then worsens 
the allocation of adequate resources and time for PA [3]. 
The  individual factors like age, sex, health status, self- 
efficacy, prior PA are consistent correlates of PA [35].

Gender is one of the  most influential factors in 
smoking habits that has been recognized. The risks as-
sociated with long-term smoking in women are high-
er and women have even more risks associated with to-
bacco use (breast and cervical cancer). The worldwide 

average decrease in the prevalence of tobacco use is ob-
served both for men (a decrease of 11.4% between 2000 
and 2018) and for women (a decrease of 8.2% between 
2000 and 2018). The tobacco use is four times lower in 
women than in men [41].

Gender differences in relation to the alcohol as a risk 
factor are more common in high-income countries, 
where we observe significant differences in alcohol use 
disorders between sex in the  European Region (men 
14.8% and women 3.5% in 2016). Mortality due to the ef-
fects of alcohol consumption is greater than the effects of 
diabetes (2.8%), tuberculosis (2.3%), HIV/AIDS (1.8%) 
and high blood pressure (1.6%) [23]. Alcohol is the cause 
of 6.1% of cancer deaths in the EU+ region (by gender, 
the distribution of men is 8% and women 3.6%) [23].

Health differences by age
The burden of disease in the  population has general-
ly shifted. In adults, there has been a shift from infec-
tious to chronic diseases. In children (0–18 years), we 
observe a shift from infants and children to new-borns 
and adolescents. The prevalence of sick adolescent life-
style also varies between age groups. In  general, old-
er people tend to be sicker than younger ones, due to 
the natural aging process. During the period of growth 
and development of children, especially up to 3 years 
of age and to a certain extent also in adolescence, may 
occur particularly significant effects as a result of vari-
ous exposures (inadequate nutrition, pollutants, infec-
tions, adverse conditions in social or psychosocial ar-
ea) [39]. The issue of multimorbidity in terms of age was 
researched and the  results showed that multimorbidi-
ty is common in middle-aged people, where its prev-
alence increased with age from almost 30% in the 45–
49 age group to 52% in the 60–64 age group [42]. This 
indicate that multimorbidity is common in people >65 
years of age. Most of the  chronic conditions are pre-
ventable and could be avoided through the  adoption 
of healthy lifestyle recommendations (regular exercise, 
healthy eating, normal BMI, avoiding smoking and ex-
cessive alcohol consumption)  [6]. Healthy lifestyle re-
sults in decreasing the  risk of developing NCDs  [43] 
which commonly come up in middle age after long ex-
posure to an unhealthy lifestyle affected by unhealthy 
behaviors like lack of regular PA, unhealthy diet, tobac-
co and alcohol use, stress exposure [43].

Most of the  studies report a  statistically signifi-
cant negative association of smoking with healthy age-
ing (current smoking proved a strong harmful impact 
on health compared to non-smoking). Environmental 
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factors, in other words mutual and family influences 
as the  strongest contributors in determining how and 
when cigarette experiments take place among young 
people [39]. World Health Organization indicates that 
tobacco use usually begins in adolescence and 10% of 
13–15-year-olds worldwide are smokers [44]. A minori-
ty of studies report that never-smoking and lower tobac-
co consumption are positively associated with healthy 
ageing. Quitting smoking pays off (the rule is the soon-
er the better), because it brings with it the benefit of pro-
longing life at any age. The results of the research show 
that people who have stopped smoking for a long time 
will have a greater impact on their health in proportion 
to the number of years since smoking cessation. Those 
who quit smoking, reduce the risk to their health, par-
ticularly if they quit in middle age [45].

Various dietary components have been described to 
influence risk factors and the  prevalence of age-relat-
ed disease outcomes. One of the  most important fac-
tors influencing the burden of premature morbidity and 
mortality is poor and unhealthy nutrition. Represents 
more than 10% of disability-adjusted life years (DALYs) 
chiefly from CVD and diabetes  [46]. Increasing pres-
ence of overweight, obesity and diet related NCDs  
in children and adults are chiefly in urban populations  
(1 in 3 people is directly affected by underweight, vita-
min and mineral deficiency, overweight, obesity, etc.). 
The result is premature mortality and the early onset of 
disease with high level of disability [47].

The health benefits of PA, beneficial effects on NCDs, 
brain health, psychological health, and quality of life are 
well known by both the public and the health care, but 
just a small amount of the people meets the recommen-
dations of PA. Health promotion programs should tar-
get people of all ages and focus on reasons of inactivity 
since the risk of NCDs begins in childhood and increas-
es with age. The crude estimate of global prevalence da-
ta of insufficient PA among school-going adolescents 
(aged 11–17 years) is 81.0 % for both sexes (male 77.6%, 
female 84.7%) in 2016 and for Europe WHO reports 
82.1 % in both sexes (male 77.5%, female 87.0%) [36]. 
In  addition, PA is associated with reduced mortality 
from all causes [48], good health in old age as well as to 
cognitive performance. Insufficient PA results in an in-
creased risk of many adverse health conditions, includ-
ing major NCDs (cardiovascular disease, diabetes and 
various types of cancer, shortens life expectancy and 
increases the risk of premature mortality [49]. The ag-
ing process can be affected by the level of PA, although 
the specific relationship to healthy aging is not yet clear. 

Many secondary effects of PA are beneficial on health, 
for instance plasmatic levels of inflammatory markers 
that result in reducing of cardiovascular risk, psychoso-
cial development of both young and old, contribution 
in delaying brain ageing and degenerative pathologies 
and many others.

Another risk factor of NCDs is the consumption of 
alcohol during life. Substantial concern relates to early 
initiation of alcohol consumption since the first experi-
ence of alcohol before the age of 15 years was associat-
ed with 4 times higher probability to being diagnosed 
for alcohol dependency in adulthood [50]. These find-
ings were reported in several independent cohorts. 
Adults who experienced long-term unemployment be-
fore the age of 33 in all probability, report risk health be-
haviors than those who had no such experience, includ-
ing those from more advantaged backgrounds. Alcohol 
also affects employment. Unemployment for more than 
3 years significantly predicts heavy drinking in young 
men and a higher frequency of drinking in men aged 
27–35 [51]. Even among people aged 20–39, the highest 
proportion of all deaths is caused by alcohol consump-
tion (13.5%) [23].

Life-course perspective
Risks for an onset of NCDs accumulate throughout life. 
Potential in prevention has a life course approach from 
before conception through fetal life, all developmental 
stages of child, adulthood and into old age. The great-
est potential to influence NCDs early in life is prevent-
ing environmental exposures and occupational health 
risks during pregnancy and childhood. The risk of dis-
ease across the life-course is modified by the health be-
haviors that people adopt. Child and adolescent public 
health have a unique added value as a base of life course 
approach to health of population. Childhood and ado-
lescence are the stages of life in which this behavior is 
created [52] (parents influence their children’s diets and 
eating habits and at the same time their PA) and if cre-
ated properly, they promote health and protect against 
the development of NCDs throughout life. A major pub-
lic health problem in Europe is the ever-increasing inci-
dence of childhood obesity, as there is a possibility that 
these children will become adults with the same weight 
problems. From a gender perspective, boys are more at 
risk than girls and there is a clear social gradient with 
a higher rate of the most disadvantaged groups [40].

Anyway, adolescents have been considered as the 
most important group of the population for the direc-
tion of prevention and building the sustainable lifestyle 
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that reduce subsequent disease burden in adulthood. 
It  is a  period that is prone to adopt unhealthy life-
style behaviors and forming key health-related behav-
iors, posing risks to current and future NCD loads. 
Adolescents with longer participation in education, less 
health risk, and slower transitions to marriage and par-
enthood generally gain greater abilities and resources 
for health [53]. Supporting or, conversely, compromis-
ing the health and well-being of adolescents has conse-
quences during their lifetime and also affects the healthy 
beginning to life of the next generation. Conversely, ad-
olescent health problems and health risks reduce fitness 
and lifetime health. There are many risk factors which 
can influence the  health of adolescent (sexual health 
risks, the  risk for infectious diseases, tobacco and al-
cohol use, greater sedentary behavior and diminished 
PA, mental disorders, etc.). The immediate health con-
sequences, addiction and acceleration of NCDs over 
a lifetime is a result of youth and young people’s smok-
ing. Particularly pronounced in mid-adolescence may 
be the  impact of shared environment when many be-
gin smoking  [7]. Nevertheless, adolescence is mostly 
marked as the  healthiest part of life. This is a  time of 
peak health, because from the point of view of health 
services, adolescents have fewer needs than those in 
early childhood or later years.

Behavioral lifestyle factors are particularly import-
ant to public health as they are a  modifiable and im-
portant component in health improvement. Adulthood 
is the period in which the greatest build up in risks oc-
curs, however they begin to accumulate earlier  [52]. 
Most people who use tobacco today have started in ad-
olescence age.

This is exceptionally important in the context of re-
search conclusion of that healthy behaviors, healthy 
lifestyle and thought patterns in middle age can lead to 
healthy aging. Middle age (the transition between ear-
ly and late adulthood) is a period of decreasing physical 
functions and increasing stress as a result of family and 
work responsibilities. Such conditions can cause health 
problems among middle age adults, and it is therefore 
important to develop or maintain good health behav-
ior in this population group. It was found that in the 7th 
and 8th decades of life, behavior, mindset, emotional 
and spiritual lifestyle in middle age have a greater im-
pact than expected [54].

Consuming a healthy diet throughout the life-course 
helps to prevent the  number of NCDs (e.g.,  diabetes, 
heart disease, stroke and cancer). Diabetes has 1 in 12 
adults worldwide. This is mainly type II diabetes, which 

is often undiagnosed [47]. Nutrition is a modifiable fac-
tor which appears to be a  strong element of improve-
ment of quality of life and many ageing processes. Last 
but not least, it should be mentioned that in food pref-
erences among older adults are environmental factors 
more significant than genetic ones [6].

There are opinions in the  literature that the  pres-
ence of NCDs in older people is clearly not related to 
healthy ageing. The reason is that most respondents suf-
fer from a certain disease and are in some way accus-
tomed to the difficulties associated with it (problem can 
be more visible when it influences daily activities, due to 
pain presence or psychological disorders). The  period 
of transition from work to retirement is a great oppor-
tunity to plan health promotion interventions. People 
are looking for resources and ways how to spend their 
free time. Clustering in terms of the  probability that 
an individual with one chronic disease will have oth-
er chronic conditions is high – many older adults have 
≥2 chronic conditions at the same time [55].

The development and expansion of measures to op-
timize the growth and development of body composi-
tion, the  maintenance of physical and cognitive func-
tions in childhood and adolescence helps to better 
understand the  mechanisms underlying the  associa-
tions between early life and later disease [52].

Clustering of risk factors
The clustering of risk factors and behavior of individuals 
is confirmed by many studies. Adults often engage in ≥2 
risky behaviors at once [56] and this clustering is then 
more commonly observed in low socio-economic groups  
(income and education) [57]. Risk factors common to 
multiple patterns are social inequality, physical activi-
ty and BMI [58]. This points to need focus on preven-
tion targeting on multiple risk behaviors. Clustering of 
risk behaviors increases the  risk of NCDs. Clustering 
of risk factors in relation to health is an area of research 
in which more and more evidence is being identified, 
but unfortunately there is little consensus on which risk 
factors should be clustered and for which subgroups of 
people  [56]. A systematic review of Meader et al.  [59] 
came with almost strong evidence of clustering in adult 
populations between alcohol misuse and smoking; and 
unhealthy diet and smoking. Occupations (up to 4-times 
increased odds in lower SES groups) and education 
(up to 5-times increased odds in those with no quali-
fications) show the strongest associations with the oc-
currence and clustering of multiple risky behaviors. 
The most common risky behavior clustering in the adult 
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population is alcohol misuse and smoking (cluster even 
together)  [59]. This combination is highly comorbid 
and poses a multiplicative health risk when used togeth-
er [59]. During adolescence period behavioral risk fac-
tors (physical inactivity, poor diet, alcohol and tobacco 
abuse) predominate and often clustering. Not much is 
known about prevalence and distribution of the co-oc-
currence of these factors in adolescents. The  study of 
Uddin et al. [60] has analysed global data of 304 779 ad-
olescents aged 11–17 years focused on clustering of life-
style risk factors. The results showed that the most com-
mon single lifestyle risk factor for NCDs was the  low 
fruit-vegetable intake. Globally and regionally, regard-
less of gender, they have emerged as the most clustering 
multiple risk lifestyle factors, cigarette smoking and al-
cohol consumption [60]. Protective factors tend to clus-
ter together too. This can be explained on fact that indi-
viduals who focus on one healthy behavior will engage 
in other healthy behavior (exercise, healthy diet, enough 
sleep) further.

The studies and reviews used for review are present-
ed in Table 1 (study time, study design, study popula-
tion, participants age, included risk factors, outcome).

CONCLUSIONS

Based on the current literature review, there is a number 
of potential confounders that affect the development of 
NCDs risk factors from the  early life through the  ad-
olescent to the  old age, which often cluster according 
to the socio-economic and psychosocial factors. Health 
inequalities are socially patterned and socially deter-
mined and belong among the most serious predictors 
of burden of disease.

Intervention and preventive measures should target 
not only by factors but should be focused on reflecting 
wider social, psychosocial and socio-economic conse-
quences. A  newly developed term “personalized life-
style medicine” may provide a new perspective how to 
influence or address a patient’s health by providing in-
formation that will help regain control of their health 
and to improve individual health outcomes regarding 
chronic diseases. A  personalized approach in preven-
tive methods and treatments for each patient should be 
formed and prioritized with respect to specific genes, 
lifestyle and environment. Diversification, rapid popu-
lation aging and chronic diseases are a significant con-
cern of individuals, families, society and health care sys-
tems. Lifestyle medicine could be basic guide for success 
of efforts focused on prevention and control of NCDs, 

improving health of the population and elimination of 
health disparities.

From a  public health point of view understanding 
the consequences of non-communicable diseases over 
the  life course is a  topic which is not sufficiently ex-
plored and has not received sufficient attention in lon-
gitudinal studies. Most studies focus on specific age 
groups and risk factors and due to this, data on the con-
textual factors of NCDs formation and the development 
of risk factors are lacking.

It is crucial to consider data on exposome which are 
missing as the  sum of all lifetime exposures and their 
impact on health in context of susceptibility to NCDs. 
There is a lack of links between non-chemical stressors, 
environmental pollution, social relations and socio-eco-
nomic factors, which are also involved in the prevalence.

Thus, the currently available data do not sufficient-
ly capture the  complexity of the  relationship between 
the  environment, health and differences at the  popu-
lation level. This is probably due to the  complexity of 
collecting (highly variable exposure, dynamic through-
out life, its impact varies depending on the life stage of 
the individual) and evaluating this data. Establishing co-
horts, preferably new-borns, for long-term monitoring 
and evaluation would be an ideal solution to advance 
research in this area especially in the  field of chronic 
diseases in which non-genetic factors outweigh hered-
itary factors.
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from: https://apps.who.int/iris/handle/10665/107790.

40. Hernández-Quevedo C, Gauci CH, Rechel B. [Internet]. 
Childhood obesity in Europen obesity polices to address 
it. Eurohealth- Vol.25| No.1| 2019 p. 7–10.  [cited 2020 
May 11]. Available from: https:// apps. who. int/ iris/ bit stre 
am/ han dle/ 10 665/ 33 2531/ Euro health- 25- 1- 2019- eng. 
pdf? se quen ce= 1&is Allowed=y.

41. World Health Organization [Internet]. Geneva: The 
Organization; 2019 [cited 2020 Mar 3]. WHO global re-
port on trends in prevalence of tobacco use 2000–2025, 
third edition. Available from: https:// www. who. int./ pu bli 
ca tions- de tail/ who- glo bal- re port- on- trends- in- pre va len 
ce- of- tobac co-use- 2000- 2025- third- edition.

42. Sakib MN, Shooshtari S, St John P, Menec V. The prev-
alence of multimorbidity and associations with lifestyle 
factors among middle-aged Canadians: an analysis of 
Canadian Longitudinal Study on Aging data. BMC Public 
Health. 2019;19(1):243. Published 2019 Feb 28, https:// 
doi. org/ 10.1186/s12889-019-6567-x.

43. Prasad  S, Sung  B, Aggarwal  BB. Age-associated chron-
ic diseases require age-old medicine: role of chronic in-
flammation. Prev Med. 2012;54 Suppl(Suppl):S29–S37. 
https:// doi. org/ 10.1016/j.ypmed.2011.11.011.

44. World Health Organization [Internet]. Geneva: The Or ga-
nization; 2015 [cited 2020 Mar 22]. WHO states that alcohol 
use begins in adolescence and that 25% of 13–15 year olds 
report having an alcoholic drink within the past month in 
many countries. Healthy diet, fact sheet no. 394. Available 
from: http://www.who.int/nutrition/ pu bli cat ions/ nutrien-
trequirements/healthydiet_factsheet394.pdf.

45. Peto  R, Darby  S, Deo  H, Silcocks  P, Whitley  E, Doll  R. 
Smoking, smoking cessation, and lung cancer in the UK 

https://doi.org/10.1056/NEJMsa0707519
https://doi.org/10.1056/NEJMsa0707519
https://doi.org/10.2105/AJPH.2014.302200
https://doi.org/10.1093/ntr/ntu266
https://doi.org/10.1016/S2214-109X(17)30058-X
https://doi.org/10.1016/S2214-109X(17)30058-X
https://doi.org/10.1080/08870446.2017.1316849
https://doi.org/10.1080/08870446.2017.1316849
https://doi.org/10.3390/nu11092215
https://doi.org/10.3390/nu11092215
https://doi.org/10.1017/S1368980013002036
https://doi.org/10.1017/S1368980013002036
https://doi.org/10.1093/ajcn/87.5.1107
https://doi.org/10.1093/ajcn/87.5.1107
https://doi.org/10.1186/s12889-016-3880-5
https://doi.org/10.1186/s12889-016-3880-5
https://doi.org/10.1016/S0140-6736(12)60735-1
https://doi.org/10.1016/S0140-6736(12)60735-1
https://apps.who.int/gho/data/node.main.A892?lang=en
https://apps.who.int/gho/data/node.main.A892?lang=en
https://doi.org/10.1016/j.healthplace.2013.01.012
https://doi.org/10.1016/j.healthplace.2013.01.012
https://doi.org/10.1186/s12889-016-2766-x
https://doi.org/10.1186/s12889-016-2766-x
https://apps.who.int/iris/handle/10665/107790
https://apps.who.int/iris/bitstream/handle/10665/332531/Eurohealth-25-1-2019-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/332531/Eurohealth-25-1-2019-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/332531/Eurohealth-25-1-2019-eng.pdf?sequence=1&isAllowed=y
https://doi.org/10.1186/s12889-019-6567-x
https://doi.org/10.1186/s12889-019-6567-x
https://doi.org/10.1016/j.ypmed.2011.11.011
http://www.who.int/nutrition/publications/nutrientrequirements/healthydiet_factsheet394.pdf
http://www.who.int/nutrition/publications/nutrientrequirements/healthydiet_factsheet394.pdf


548 D. Skýbová et al. Nr 5

since 1950: combination of national statistics with two 
case-control studies. BMJ. 2000;321(7257):323–329, https:// 
doi. org/ 10.1136/bmj.321.7257.323.

46. Sievenpiper JL, Riccardi G, Ricordi C, Dembska K. Health 
and Dietary Trends. In: Editors, Achieving the Sustainable 
Development Goals Through Sustainable Food Systems. 
Springer, 2019, p. 63–82.

47. World Health Organization [Internet]. Geneva: The Or-
ga nization; 2018 [cited 2020 July 2]. Global nutrition pol-
icy review 2016–2017: country progress in creating en-
abling policy environments for promoting healthy diets 
and nutrition. Available from: https://www.who.int/ pu bli 
ca tions- detail/9789241514873.

48. Bembom O, van der Laan M, Haight T, Tager I. Leisure-
time physical activity and all-cause mortality in an elder-
ly cohort. Epidemiology. 2009;20(3):424–430, https://doi. 
org/ 10.1097/EDE.0b013e31819e3f28.

49. Ekelund U, Dalene KE, Tarp J, Lee IM. Physical activity 
and mortality: what is the dose response and how big is 
the effect? [published online ahead of print, 2020 Jan 21]. 
Br J Sports Med. 2020;bjsports-2019-101765, https://doi. 
org/ 10. 1136/bjsports-2019-101765.

50. Grant  BF, Dawson  DA. Age of onset of drug use and 
its association with DSM-IV drug abuse and depen-
dence: results from the  National Longitudinal Alcohol 
Epidemiologic Survey. J Subst Abuse. 1998;10(2):163–173, 
https:// doi. org/ 10.1016/s0899-3289(99)80131-x.

51. World Health Organization [Internet]. Geneva: The Or ga-
nization; 2019 [cited 2020 July 7]. Evidence and resources 
to act on health inequities, social determinants and meet 
the  SDGs. Available from: http://www.euro.who. int/ __ 
data/ assets/pdf_file/0009/397899/20190218-h1740-sdg-  
re so urce-pack-2.pdf?ua=1.

52. Baird  J, Jacob  C, Barker  M, Fall  CH, Hanson  M, Har-
vey NC, et al. Developmental Origins of Health and Dise-
ase: A  Lifecourse Approach to the  Prevention of Non-
Commu ni cable Diseases. Healthcare (Basel). 2017; 5(1): 
14. Published 2017 Mar 8, https://doi.org/10.3390/ he alth 
care5010014.

53. Patton  GC, Sawyer  SM, Santelli  JS, Ross  DA, Afifi  R, 
Allen NB, et al. Our future: a Lancet commission on adoles-
cent health and wellbeing. Lancet. 2016 Jun 11; 387 (10036): 
2423-78, https://doi.org/10.1016/S0140-6736(16)00579-1.

54. Hartman-Stein PE, Potkanowicz ES. Behavioral determi-
nants of healthy aging: good news for the baby boomer 
generation. Online J Issues Nurs. 2003;8(2):6.

55. Wolff  JL, Starfield  B, Anderson  G. Prevalence, expendi-
tures, and complications of multiple chronic conditions 
in the elderly. Arch Intern Med. 2002;162(20):2269–2276, 
https://doi.org/10.1001/archinte.162.20.226.

56. Noble  N, Paul  C, Turon  H, Oldmeadow  C. Which modi-
fiable health risk behaviours are related? A  systematic re-
view of the clustering of Smoking, Nutrition, Alcohol and 
Physic activity‚ health risk factors. Prev Med. 2015;81:16–41, 
https://doi.org/10.1016/j.ypmed.2015.07.003.

57. Thomas K, Nilsson E, Festin K, Henriksson P, Lowén M, 
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