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The article presents modern data on non-communicable diseases (NCDs) and their risk factors. The tendency of increas-
ing mortality from NCDs due to increase in the number and aging of the population is noted. The data is presented testi-
fying that, in addition to biological risk factors, influence of environmental factors is increasing, including atmospheric
and household air pollution, the levels of which are high in a significant number of countries. It is emphasized that “green
spaces” (e.g., trees, grass, forests and parks) and “blue spaces” (e.g., lakes, rivers, ponds, etc.) provide beneficial effect on
human health, being in fact protective factors for NCDs. The NCD risk factors are found to interact closely with each oth-
er: air pollution, depression, tobacco smoking, high blood pressure and obesity have been linked to all NCDs. The evi-
dence is provided that presence of behavioral risk factors for NCDs exacerbates severity of infectious pathology, particu-
larly COVID-19 and other infectious diseases (influenza, HIV, tuberculosis, hepatitis, etc.). Given that NCD risk factors
can occur in early childhood, promoting healthy lifestyles among expectant mothers and adolescents should be a priority
to reduce NCD risks, especially in low- and middle-income countries.
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WHO data show that 71% of all deaths worldwide
were caused by chronic noncommunicable diseases
(CNCDs) [1]. CVDs are associated with several risk fac-
tors: overweight and obesity, smoking, alcohol con-
sumption, unhealthy diet and physical inactivity, caus-
ing significant economic damage to the economy and
society [2-4].

Currently, cardiovascular diseases (CVD) remain the
leading cause of mortality and health care expenditure
items. At the same time, mortality rates due to stroke,
the second most important cause of death, have signifi-
cantly decreased due to the effectiveness of preventive
measures [5]. At the same time, the prevalence of hyper-
tensive heart disease and the total number of deaths due
to this disease have been increasing over the last three
decades.

The list of modifiable risk factors for NCDs also in-
cludes high fasting plasma glucose levels (above 4.8 to
5.4 mmol/l) and high low-density lipoprotein cholester-
ol (LDL-C), the prevalence of which is also steadily in-
creasing worldwide. A significant public health problem
worldwide is the increasing number of overweight and
obesity. Obesity exacerbates other risk factors such as
hypertension, hyperglycemia, hypercholesterolemia and
hypertriglyceridemia, which negatively affects the myo-
cardium [6].

Lifestyle factors contribute to the prevalence of
NCDs. Among them, nutritional quality is a risk factor
for NCDs. The commercial interests of companies,
which encourage the sale of unhealthy foods, hinder the
implementation of healthy eating policies. Strategies
aimed at reducing the use of sugar, salt and animal fats
have not had the expected effect. Only the introduction

of taxes on carbonated drinks, banning the use of artifi-
cial trans-fats in food products have partially demon-
strated their effectiveness [7].

Hypodynamia, which has now become an epidemic,
is a significant risk factor for a large number of cardio-
vascular, metabolic and cancer diseases. In recent years,
a high mortality rate has been registered, caused by the
effects of the COVID-19 pandemic. Respiratory and
cardiovascular pathology along with social distancing,
decreased accessibility of medical care have become ad-
ditional factors that led to the growth of excess mortality
(8].

In addition to biological risk factors, the incidence of
NCDs is also influenced by environmental factors, in-
cluding atmospheric and domestic air pollution, the lev-
els of which are high in a significant number of coun-
tries. These factors can be classified as urban risk factors
for NCDs, which have an enormous impact on the
health of residents. Correlations between urban risk fac-
tors and human health have been identified [9].

According to the World Bank, in 2019, the world's
urban population exceeded 55% of the total world pop-
ulation, and the impact of the urban environment on
human health is a growing concern [7]. It is proved that
residents of socially and economically disadvantaged ar-
eas have worse health indicators than residents of more
prosperous areas, they show higher rates of cardiovascu-
lar morbidity [10], respiratory diseases [11], onychopa-
thology [12], as well as a high mortality rate due to the
lack of quality urban infrastructure, low accessibility of
quality medical care [13].

Green spaces (e.g. trees, grass, forests and parks) and
blue spaces (e.g. lakes, rivers, ponds, etc.) are important
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for human health. In turn, proximity to major roads, in-
dustrial plants and landfills can pose a serious threat to
human health [14]. Fast food stores and cafes selling
high-calorie junk food can also be attributed to urban
risk factors that have a negative impact on the cardio-
vascular system.

The risk of dementia, diabetes mellitus, stroke, and
cancer also increases with tobacco use [15]. Increased
risk of these diseases plus Alzheimer's disease is also
noted with obesity and excessive alcohol consumption.
Arterial hypertension is associated with a high risk of
diabetes mellitus, stroke, CHD and breast cancer [16].

In turn, some factors play a protective role against
NCDs. The strongest protective factors were a healthy
diet and adequate physical activity. For example, strict
adherence to the Mediterranean diet reduces the risk of
NCDs by 4-36%. Having a consistent and high physical
activity also reduces the risk of NCDs by 13% to 45%
[16]. Strong evidence has been presented for the protec-
tive effect of green and blue spaces on NCD outcomes,
including atopic diseases, respiratory diseases, type 2 di-
abetes mellitus, stroke [17]. Their positive impacts are
realized through their ability to regulate urban tempera-
tures, reduce noise, improve air quality, mitigate climate
extremes and other [18]. Green spaces and favorable
walking environments also promote physical activity,
social interaction, and psychological well-being, thereby
improving the overall health of urban residents [19, 20].
Risk factors for NCDs interact closely with each other,
for example, air pollution, depression, tobacco smoking,
high blood pressure and obesity have been linked to all
NCDs [17].

It was found that the presence of behavioral risk fac-
tors for NCDs exacerbates the severity of infectious pa-
thology, in particular COVID-19, and increases the fre-
quency of hospitalization of patients with this infection.
Due to the prevalence of risk factors in vulnerable popu-
lations, the negative impact of COVID-19 was maxi-
mized in these communities, further exacerbating
health inequalities. Although the risk factors for NCDs
are ubiquitous, they are more prevalent in middle- and
low-income countries [21]. Morbidity and mortality
from NCDs have been found to correlate with those
from COVID-19 [22].

A number of scientific studies have demonstrated as-
sociations between NCDs and other infectious diseases.
Alcohol use has been shown to increase the chances of
contracting tuberculosis, HIV, hepatitis C and pneumo-
nia and exacerbate the course of these diseases, while in-
jecting drug use also increases the risk of contracting tu-
berculosis and HIV, exacerbating their severity [23].

Obesity increases the risk of influenza infection and
the severity of its outcomes and pneumonia [24]. Smok-
ing is associated with a high risk of HIV infection,
pneumonia and influenza, tuberculosis complications
and COVID-19 [24].

Passive smoking also increases the risk of contract-
ing infectious diseases, including tuberculosis, as well as
the complicated course of acute lower respiratory tract
infections by affecting immunity [25].

Health and Society

Behavioral risk factors for NCDs can themselves re-
duce risk awareness and patient compliance [25]. The
combination of biological, social and behavioral risk
factors increases the likelihood of infection and exacer-
bates the course of infectious disease [26].

Based on the above, it can be assumed that the elimi-
nation of behavioral risk factors should be included in
the set of measures to prevent infectious diseases. It is
worth noting that behavioral risk factors and related
NCDs are more likely to affect vulnerable populations,
which exacerbates social and economic inequalities in
health. For example, in the UK, people in these groups
are more than twice as likely to die from COVID-19
than those living in more affluent areas [27].

It is worth noting that increased risk factors for mor-
tality from NCDs are formed not only during pregnan-
cy, but also in the first years of life due to child nutrition
and associated epigenetic factors [28]. Maternal risks
such as over- or under-nutrition and gestational diabe-
tes mellitus increase the risk of obesity and hypertension
later in life. At the same time, nearly 35% of the global
burden of disease occurs during adolescence, and more
than 3000 adolescents die every day, mostly due to
NCDs, injuries, and other preventable causes. Currently,
more than 80% of the world's adolescent population is
not physically active enough. However, measures to re-
duce hypodynamia are implemented in only 56% of
WHO member states [29]. Risk factors for hypody-
namia include: lack of access to recreational facilities,
lack of open spaces (e.g. parks), inconvenient public
transportation, and hindering social and cultural norms
in the region. Meanwhile, the higher prevalence of over-
weight among women is likely related to their lower
physical activity compared to men [30].
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