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Definition of the Subject

According to WHO Health is a state of complete
physical, mental, and social well-being and not
merely the absence of disease or infirmity (WHO
2018D).

As a result of global climate change, people in
many regions of the globe are increasingly falling ill
and even dying as a result of the indirect and direct
impact of extreme events. Tropical cyclones, hurri-
canes, floods, droughts, heat and cold waves annu-
ally take many lives and promoting the spread of
natural focal, transmissible diseases, exacerbation of
chronic pulmonary, cardiovascular, and other dis-
eases. Extreme climatic phenomena adversely affect
not only the physical, but also the psychological
state of the population, reduce economic efficiency,
and cause political tensions and conflicts.

© Springer Nature Switzerland AG 2019
W. Leal Filho et al. (eds.), Good Health and Well-Being,
https://doi.org/10.1007/978-3-319-69627-0_46-1

Introduction

People’s health is inextricably linked with many
social and economic factors, the quality of air,
water, food, as well as climate and weather con-
ditions in various regions of the globe. In the
context of modern global climate change, people
are increasingly falling ill or dying as a result of
indirect effects of extreme weather events (heat
waves and cold waves, droughts, floods, hurri-
canes, etc.).

When solving the actual problem of the impact
of global climate change on the spread of diseases,
an interdisciplinary approach is needed. This is
especially true of infectious and vector-borne dis-
eases characteristic of tropical countries, as well
as the possibility of spreading exotic diseases such
as 3-day malaria, chikungunya fever, Dengue
fever, West Nile fever, etc.

There is concern about the increased risk of
diseases such as cholera, leptospirosis; they are
transmitted through water, since high tempera-
tures of air and an increase in the amount of
precipitation create favorable conditions for the
development of pathogens.

Meteorological factors such as temperature,
cloudiness, frequency, and intensity of precipita-
tion, wind speed are first-rate drivers that affect air
quality, determining the rate of photochemical
reactions, vertical mixing, horizontal transport,
biogenic emissions, and the rate of removal of
pollutants by wet and dry deposition. In the United
States, climate change is likely to increase the
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ozone content in the surface atmosphere in much of
the country by 2030 and will cause a growth of
early deaths and acute respiratory symptoms (Fann
etal. 2014).

External conditions, life circumstances of each
person, specific causes of the emergence, and
development of diseases are called risk factors.
Among them are: (1) natural conditions (climate,
water, soil, plants and wildlife); (2) way of life and
socio-economic conditions; (3) degradation and
pollution of the environment; (4) production con-
ditions. According to WHO, the health is affected
by habitat for 20%, for 50% the way of life,
heredity 20%, the quality of health care 10%.

People’s behavior makes a greater contribution
to DALY (28%) than metabolism (19%), environ-
mental and occupational risks (5%). But environ-
mental risks, such as air pollution, require special
consideration within the framework of the
national public health policy being implemented
(Newton et al. 2015).

There are certain regularities both in the course
of time in the processes characterizing climate
change and in the individual reaction of the organ-
ism to them. A large role is played by the factor of
the multiplicity of the impact of various factors
simultaneously. There is a growing need to compile
information on the main threats to the spread of
diseases, including infectious diseases associated
with climate change. In this entry, we discuss the
results of modeling climate changes for the twenty-
first century, the adverse effects in the health of the
population when exposed to climatic factors
(pathogens, allergens, mental health, and infec-
tions). Particular attention is paid to the regional
aspects of climate change and factors whose influ-
ence is demonstrably measurable and effective pre-
ventive measures can be developed for them.

This review of current research from various
areas of knowledge on the interaction of humans
and the climate system shows that climate change
processes affect all components of human health,
including mental health. Increasing the health
impact of climate change is happening globally.
Some effects are stable and can manifest them-
selves in the human health condition for a long
time after unfavorable weather events (hurricanes,
droughts, floods, etc.).
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Global Warming and Health

After the publication of the first IPCC report
(1990), the projections showed for 1990-2005
an increase in the global mean temperature
between approximately 0.15 and 0.3 °C per
decade. Model experiments show that even if all
the radiation factors remained constant at 2000
levels, then in the next two decades there would
be warming at a rate of about 0.1 °C per decade,
due to the slow response of the oceans. Continu-
ation of greenhouse gas emissions by existing or
faster rates would cause further warming and
would lead to many changes in the global climate
system in the twenty-first century, which would
very likely be more significant than those
observed in the twentieth century (IPCC 2007)
(Fig. 1).

According to the long-term estimates of the
Fifth Assessment Report of the IPCC, the change
in global surface air temperature for the period
20162035 compared to 19862005 will be in
the range 0.3-0.7 °C (medium confidence); in
comparison with the period 1850-1900, the
excess will be 1.5-2.0 °C (high degree of reliabil-
ity). The change in the amount of precipitation
will not be homogeneous. In high latitudes and the
equatorial part of the Pacific Ocean, an increase in
the average annual precipitation is likely. In many
arid regions of the mid-latitudes and in the sub-
tropics, the average amount of precipitation is
likely to decrease, while in the humid regions in
the middle latitudes, it will increase. The variabil-
ity and recurrence of extreme precipitation events
over most of the land in the mid-latitudes and over
humid tropical regions is very likely to increase
(IPCC 2013).

In the twenty-first century, the shift of climatic
zones, an increase in the number of extreme weather
events, and, as a result, an increase in the negative
impact of climate change on human health, is fore-
seen. The consequences associated with an increase
in air temperature, an increase in the number of very
hot days, especially in temperate latitudes, will
adversely affect the most sensitive groups of the
population (children, old people, chronic patients
with high blood pressure, etc.).
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Climate Change and Health, Fig. 1 Multi-model mean
of annual mean surface warming (surface air temperature
change, °C) for the scenarios B1 (top), A1B (middle) and
A2 (bottom), and three time periods, 2011 to 2030 (left),

The possible growth of weather instability with
sharp changes in atmospheric pressure, humidity,
and air temperature will lead to an increase in the
mortality of elderly people sensitive to stress. The
destruction of the ozone layer will contribute to
more ultraviolet radiation that reach the earth’s
surface and can affect the increase in the number
of cases of skin cancer and eye diseases. The
climate change will be impact an infectious dis-
eases that are transmitted through air, water, soil,
food such as cholera, dysentery, hepatitis, polio-
myelitis, and others. A particular danger is the
change in the productivity of pathogens: fungi
mold, etc., and the effectiveness of the action of
biotoxins at high temperature. Climate change
will have a significant impact on the geography
of vector-borne diseases distribution of which
depends on biological vectors (mosquitoes and
other insects).

High air temperature and precipitation create
favorable conditions for the emergence of addi-
tional breeding sites for mosquitoes. In 2010,
there were 216 million malaria cases worldwide,
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2046 to 2065 (middle) and 2080 to 2099 (right). Anomalies
are relative to the average of the period 1980 to 1999
(Meehl 2007)

with 655,000 deaths, mainly in Africa (WHO
2011).

Summarizing the current data of the medical
statistics of WHO, WMO, etc., it can be con-
cluded that in connection with the growth of
threats of climatic factors, will be spreading air-
borne infections (leptospirosis, meningitis) and
transmissive (malaria) diseases, as well as non-
infectious diseases of organs and systems that
plays barrier function in the interaction of human
to environment.

Heat Waves and Droughts

In many countries, there is an increase in mortality
and morbidity in people during or immediately
after the heat wave. First of all, it concerns the
older generation and people with chronic diseases
of the circulatory and respiratory organs. Espe-
cially if during the heat waves there is an increase
in the level of air pollution. Such situations arise
regularly in many countries of the world. In recent



years, the influence of heat waves on health is
manifested in India, China, South Korea, Japan,
Thailand, Israel, and Mediterranean countries, as
well as in Mexico. More and more such tragedies
occur in more northern latitudes — in the USA,
Canada, Scandinavian countries (Kokorin 2014).
There is a so-called “optimal” temperature, at
which mortality is minimal. This value depends
on the climatic characteristics of the region — its
value is higher the warmer the climate. Thus, in
the Netherlands the threshold for this value is
16.5 °C, in Arkhangelsk and Moscow 18 °C, in
Montreal 21 °C, and in Brisbane 24 °C,
etc. (Grigoryeva 2014).

For example, in all regions of England, the risk of
death, associated with both heat and cold, is signif-
icantly increased. Older people are at greatest risk.
In the absence of adaptation, mortality from heat
intolerance by the 2050s is expected to increase by
about 257% from the current annual baseline, and
mortality from cold will decrease by 2%. The
increase in the number of future temperature-related
deaths is partly due to projected population growth
and aging (Hajat et al. 2014).

An analysis of the relationship between climate
and human health indicates the need for protective
measures in relation to health risks associated with
climate. Increased temperature and lack of drink
water increase the risk of dehydration-related kid-
ney diseases, including kidney stones, heat stroke,
etc. Hyperosmolarity especially can also increase
the risk of obesity and diabetes. In synergy with
diets high in fructose-containing sugars, salt, and
purine-rich foods, the epidemic of obesity and
diabetes are accelerating (Johnson et al. 2016).

Long-term droughts, especially accompanied
by strong winds that carry dust, sand and other
substances, forest fires, and grassy fires, have a
negative impact on people with skin and respira-
tory diseases, bronchial asthma, etc. For example,
skin diseases cause a great strain in the global
context of health and remain the 18th leading
cause of the global burden of health (Hay
et al. 2014).

Climate Change and Health

Spread of Pathogens

Problems for public health go far beyond the obvi-
ous direct impact during natural disasters: floods,
storms, typhoons, etc. They lead to epidemics, mass
diseases caused by poor water quality and activation
of pathogens of many infections and parasitic dis-
eases due to high temperatures and high air humid-
ity. In conditions of rapid warming, there is a risk of
more human infections, and especially outbreaks
associated with extreme weather events, such as
heat waves in Northern Europe.

Using the analysis of epidemiological time
series, relationships between three hydro-climatic
variables (temperature, precipitation, and flow)
and acute gastrointestinal diseases (AGI) were
studied in two communities in British Columbia,
Canada. The number of monthly cases of AGI
increased with increasing temperature and precip-
itation (Galway et al. 2015).

Pathogenic gram-negative bacteria, including
the species Vibrio vulnificus and Vibrio para-
haemolyticus, are a globally important cause of
diseases in humans and aquatic animals. In con-
ditions of rapid warming, there is a risk of more
human infections, and especially outbreaks asso-
ciated with extreme weather events, such as heat
waves in Northern Europe. Since the growth of
pathogenic vibrios in the natural environment is
largely determined by temperature, this group of
pathogens is an important and tangible barometer
of climate change (Baker-Austin et al. 2017).

In South and South-East Asia, outbreaks of
cholera coincide with an increase in water tem-
perature, including those caused by EIl Nifo.
According to some calculations in the tropics
and subtropics in the second half of the twenty-
first century, it is possible that diseases of the
gastrointestinal system by 15-30% will be
increased (IPCC 2013).

Diseases transmitted by insects, ticks, rodents
also become more global and widely spread with
increasing temperature.

Two hundred thousand human infections
caused by zoonotic pathogen Hantavirus are diag-
nosed annually. In recent decades, repeated out-
breaks of Hantavirus infections have occurred in
Eurasia and America. In central China, the
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outbreaks of HTNV infection occur only when
climatic conditions are favorable both for the
growth of the rodent population and for transmis-
sion of the virus (Tian et al. 2017).

Hantavirus  cardiopulmonary  syndrome
(HCPS) is a disease caused by Hantavirus,
which is very virulent to humans. High tempera-
tures and local plant growing, in particular sugar
cane cultivation in tropical regions, can lead to
spread of this virus. In the state of Sdo Paulo, the
average risk of Hantavirus is 1.3%, with 6% of the
645 municipalities classified as high risk HCPS
>5%. Expansion of sugar cane plantations will
increase the average risk of HCPS to 1.5%, and up
to 20% more risk-prone people. And temperature
anomalies increase the risk of HCPS even more —
by 34% more people will be at risk (Prist
etal. 2017).

Malaria and other diseases caused by mosqui-
toes are recorded in most tropical countries.
Annually about 200 million cases of malaria
occur, in the risk zone there are more than 3 billion
people in Arica and Asia. The influence of higher
temperatures and a large amount of precipitation
traces quite clearly (WHO 2016).

For Dengue fever, changes in precipitation and
humidity are associated with an increased risk in
South and South East Asia and Africa (Patterson
et al. 2016). Climate models predict that future
climate change could affect the geographic range
of the spread of Dengue fever in the Americas and
Europe, and also in eastern China (Campbell et al.
2015).

An example of the effect of meteorological
conditions on the occurrence of mass diseases is
amalaria disease (Kurup et al. 2017). This disease
is transmitted by a bite of the Anopheles mosquito
from sick people and animals. The optimal places
of mosquito breeding are standing or weakly
flowing streams and reservoirs with clean water
and well-developed vegetation well-warmed
shoal water. The lowest temperature for optimum
parasite development is the air temperature above
20 °C. The lower the temperature, the shorter the
period during which the parasite retains the ability
to further develop. In a hot climate this disease is
more widespread than in a mild climate, because
at higher temperatures, the mosquito body

contains an greater number of malarial parasites
than at lower temperatures.

It is too early to say that the climate change
impacts on infectious diseases caused by tick
bites, particularly tick-borne encephalitis, because
insufficient evidence. However, in the absence of
periods of severe frost for several consecutive
years, the range of vectors of the disease can
expand, moving to the more northern regions of
Russia, China, and Mongolia. More pronounced
effect of climate warming, especially high tem-
perature and humidity there is on the incidence of
Lyme disease. From this point of view, it may be
noted a 2.5-fold increase in the incidence rate in
the Kaliningrad region (Russia) and in Belarus in
2003 compared with the year 2000 (Table 1).

In Belarus there is also an increase in the inci-
dence of tick-borne encephalitis (TBE). For
example, in the Grodno Oblast in 2005 the inci-
dence rate was 1.7 per 100,000 people (20 cases),
in 2009 — 2.4 (27), in 2013 and 2014 — 4.1 per
100,000 people (43 cases case per year). The
index of complaints about bite of ticks in the
Republic of 447.4 per 100,000 population)
(Babayeva and Doroshenko 2015).

The average annual incidence of TBE (Tick-
borne encephalitis) in Karelia for the period from
1998 to 2013 was 7.2 per 100,000 of the popula-
tion, 744 cases were registered. The incidence of
LB averaged 6.8 per 100,000, a total of 698 cases.
The maximum indicator of TBE is 15.3 per
100,000 of the population — it was registered in
2003, LB (Lyme borreliosis) — 11.3 in 2004
(Sergeyev et al. 2015).

For 1971-2010 reproduction of 1. Scapularis
has increased in North America (2-5 times in
Canada and 1.5-2 times in the United States of
America). Warming in the northeastern part of
North America could contribute to the emergence
of the Lyme disease and in the future may result to
its significant spread in new geographic regions
and to increase the risk of spreading this natural
focal tick disease (Ogden et al. 2014).
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Climate Change and Health, Table 1 Regional specificity of the morbidity of tick-borne encephalitis and Lyme
disease during the period from 1999 to 2008 (Barinova et al. 2015)

Morbidity (per 100,000 population)
Tick-borne encephalitis

Lyme disease

Year Kaliningrad region (Russia) | Karelia (Russia) | Belarus | Kaliningrad region (Russia) | Belarus
1999 1.3 44 0.3 8.2 1
2000 1.2 5.6 0.2 19.9 1.9
2001 1.2 6 0.6 7.8 1.8
2002 1.2 7.2 0.2 7.2 1.8
2003 3.8 15.2 0.5 22.7 5.1
2004 1.3 11.6 0.4 13.3 5.2
2005 1 9.2 0.5 13.2 5.4
2006 0.9 7.6 1.1 20.9 9.1
2007 0.8 8.8 0.8 20.8 6.7
2008 0.8 - 0.7 12.5 6.6
Annual mean | 1.4 8.4 0.5 14.6 4.5

Climate and Allergens

Temperature variability, increased air pollution,
forest fires, droughts, and floods are all factors
that can expose the population to the risk of respi-
ratory diseases. Air quality has a measurable
impact not only on morbidity, but also on the
mortality of patients with asthma and other respi-
ratory diseases.

The climate is the most important factor deter-
mining the timing of pollen transport by air and its
type. Over the past 30 years, the prevalence of
allergies and asthma caused by airborne allergens
in Europe has increased fourfold, according to
WHO about 235 million people suffer from asthma.

It is expected that global warming will affect
the onset, duration, and intensity of the pollen
season, on the one hand, and rates of exacerbation
of asthma due to air pollution, respiratory infec-
tions, and/or inhalation of cold air on other hand.
(D’Amato et al. 2015).

Sharp interannual fluctuations of hydrothermal
conditions cause the expressed variations in terms
of vegetation development. In Kaliningrad
(Russia), during the current warming in 2012,
compared to 1893, there was a significant shift
in the dates of the blooming of spring plants
(Taraxacum  officinale,  Lamium  album,
Pyruscommunis L., Malus P. Mill., etc., for an
average of 12 days), the duration of the active

vegetation period of plants over the last 30 years
grows with a trend of 4.89 days/10 years, which
can increase the risk of allergic reactions
(Barinova and Kokhanovskaya 2015).

Threats to Mental Health

In covering climate change issues in the popular
press, relatively little attention has been paid to
one aspect: mental health. The rise in the ocean
level, the increasingly violent storms, and the
more ferocious droughts caused by climate
change not only destroy physical infrastructure,
but also affect people in other ways: people lose
their homes, their work, their family members,
and their community. The researchers found that
climate change can cause not only posttraumatic
stress disorder (PTSD) from extreme weather
events, such as Hurricane Katrina, but also a “pre-
traumatic” stress condition (Gifford and Gifford
2016). Climate change is harmful to mental
health, which is the most significant among peo-
ple in disadvantaged situations (including those
with existing mental illnesses) (Every-Palmer
et al. 2015). Mental health can be affected not
only by climate change, weather damage to infra-
structure, a direct impact on physical health, but
also by indirect impact of the media, research and
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policy and by exacerbating existing stresses
(Willox et al. 2014).

Classification of weather events and their
effects on mental health is proposed in Bourque
and Willox (2014). Acute or extreme weather
events (hurricanes, severe storms, floods) have
direct effects trauma and death, acute stress and
traumatic reactions, increased risk of post-
traumatic stress disorders; and indirect effects
damage/loss of home and infrastructure, destruc-
tion of community and health resources, forced
relocations, consequences of injuries and con-
comitant illness.

Subacute weather events such as droughts, heat
waves have direct effects exacerbating heat-related
preexisting mental health problems and increase the
level of aggressive behavior; indirect effects unem-
ployment, the strengthening of socio-economic dis-
parities and tensions in the community, migration
and urban migration. Long-term changes in the
natural environment (desertification, soil erosion,
and biodiversity loss) can lead to loss of livelihoods,
involuntary migration, and related mental disorders.

The impact of climate change on health can be
multiplicative. For example, high temperatures
cause a primary health impact with a thermal
shock; they can also worsen labor productivity
and reduce farm productivity. These effects are
also interlinked with more general social trends —
economic migrants from South Asia are already
faced with poor living conditions, including inad-
equate sanitation and possible conflicts with host
communities (Singh et al. 2016).

New and Returning Infections

Emergent infections are defined as “diseases that
have recently emerged among the population, or
existed before, but have significantly increased
the number of cases, or have spread in a new
geographic region” (Morse 2001).

In connection with the globalization of pro-
cesses on the planet, new and recurring infections
have become an international problem
(Malkhazova 2017). The Crimean hemorrhagic
fever, Ebola, Lasa and Marburg fever, SARS,
Middle Eastern coronavirus syndrome, Nipah

virus infection, and Rift-Fali fever were included
in the list of the most urgent emergent diseases in
the world. Three other diseases were called
“serious” — chikungunya, severe fever with
thrombocytopenia syndrome, and Zika.

Other diseases with epidemic potential, such as
HIV/AIDS, tuberculosis, malaria, avian influenza,
and dengue fever, were not included in the list, as
for these infections there are basic systems of
control and research (WHO 2017c). The risk of
infections in the opinion of some authors is
increasing, including due to global climate
changes that contribute to the penetration of dis-
ease vectors into new areas, for example, mosqui-
toes that transmit viral infections (Dengue fever,
chikungunya, Zika virus, etc.) (Rochlin et al.
2013; Kraemer et al. 2015; Campbell et al. 2015).

The incidence caused by the West Nile virus in
Israel may be associated with extremely high tem-
peratures. In Volgograd (Russia), the number of
people affected by this infection is greater in the
years with mild winters and hot summers. In Bris-
bane, Australia, climate models shows that
monthly precipitation is associated with the trans-
mission of Ross River virus (RRV). Finally, with
the increase in average rainfall combined with
high tides, there was an extremely large increase
in the Aedes vigilax mosquito population along
the southern coast of New South Wales, Australia,
and with outbreaks of BFV (Barmah Forest virus)
disease (Andersen and Davis 2016).

The West Nile Fever Virus (WNV) is the most
widely spread among encephalitic flaviviruses.
The transmission cycle of this virus exists in
rural and urban areas, in which it infects birds,
humans, horses, etc. Many factors influence its
transmission and distribution, related to dynamics
and interaction between the pathogen, hosts, vec-
tor, and environment.

Direct and indirect weather conditions affect
the vector ability to acquire, maintain, and trans-
mit the virus, the dynamics of the population, and
the rate of viral replication in the mosquito. The
importance of climatic factors (temperature, pre-
cipitation, relative humidity, and winds) as drivers
of the epidemiology of WNV increases in the face
of their anomalous changes. Particularly high air
temperatures and fluctuations in precipitation
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Distribution of West Nile fever cases by affected areas, European region and Mediterranean basin tﬁﬁs
Transmission season 2016; latest data update 7 Jun 2017
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Climate Change and Health, Fig. 2 West Nile fever
cases by affected areas in Europe and the Mediterranean,
2016, transmission season (European Centre for Disease

contributed to the maintenance (endemization) of
WNV in various parts of southern Europe, West-
ern Asia, the eastern Mediterranean, Canadian
prairies, partly the USA and Australia (Paz 2015).

In recent decades, the virus has penetrated
completely new territories. If in Russia in 2000
the West Nile fever was noted only in three
regions of the lower Volga, then by now the
cases of the disease have already been registered
in 20 regions of Russia (Fig. 2).

Regional Aspects of Climate Change and
Health

According to the conclusions of international
experts, by 2050 many cities in the USA will be
subject to more frequent effects of extremely hot
days are strongly associated with exceeding the
concentration of ground-level ozone (e.g., in

Prevention and Control 2017) © European Centre for
Disease Prevention and Control (ECDC) 2019

Chicago). Heat stress will entail respiratory dis-
cases (asthma, etc.) aggravated by air pollution
and aeroallergens such as asthma; viral infections
and vector-borne diseases, and water-transmitted
diseases, such as diseases of the gastrointestinal
tract; mental health disorders, depression,
etc. (Patz et al. 2014).

In the Arctic, even more than in other parts of
the world, temperature and humidity affect the
rate of development and propagation of pathogens
for the prevalence and cyclicity of infectious dis-
eases. High winter temperatures allow infected
host species to survive in larger numbers and
expand their habitat. However, the impact of
these changes on human diseases has not yet
been sufficiently assessed. In addition climate
change can affect individual populations if, for
example, the ice situation undermines hunting
and related food security (Ford 2014).
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The geographical and temporal distribution of
anumber of infectious diseases may change in the
future. Many infectious diseases are very sensitive
to climate. Their appearance in the region also
depends on climate change-related environmental
changes. Diseases can be spread by humans and
animals, including arthropods. Many zoonotic
pathogens of the circumpolar type are potentially
sensitive to the climate: Brucella spp., Toxo-
plasma gondii, Trichinella spp., Clostridium bot-
ulinum,  Francisella  tularensis,  Borrelia
burgdorferi, Bacillus anthracis, Echinococcus
spp., Leptospira spp., Giardia spp., Cryptosporida
spp., Coxiellaburnetti, viruses of rabies, West
Nile, hantaviruses, and tick-borne encephalitis
(Parkinson et al. 2014).

Zoonotic parasitic diseases are increasingly
affecting the human population due to the effects
of globalization, urbanization, and climate change
(Gordon 2016). Mass distribution of one of the most
dangerous and very widespread human diseases,
i.e., ascariasis (caused by parasitic worms), depends
to a considerable extent on the degree and season-
ality of the humidification of the area by precipita-
tion. Model of the Ascaris lumbricoides
transmission risk in East Africa shows the greatest
risk in savannas and forest tropical areas and the
lowest risk in arid and semi-arid regions (Gentry
et al. 2016).

Climatic factors significantly differ spatially
and in time, which is due to solar radiation, pecu-
liarities of atmospheric circulation, composition
and structure of the underlying surface. Geo-
graphic regions differ in climatic parameters,
depending on the latitude, distance from the
oceans, the height of the terrain, which affects
the structure and nature of the incidence of the
population. In Polar Regions, with the features of
the light regime (polar night and day), ultralow air
temperature, strong winds prevail catarrhal dis-
ease, frostbite, weakening the immune system,
the symptom of “psycho-emotional” voltage,
meteorological stress. In arid regions with a pro-
longed hot period, intense insolation, sharp daily
fluctuations in temperature and humidity are most
frequent: heat strokes, respiratory and cardiovas-
cular problems, and pathologies of the skin.

Man, in its origin, the being of the tropical zone
in reproductive terms does not depend on the
seasons of the year. Thanks to clothing and com-
fortable housing, it is partially isolated from nat-
ural climatic conditions. Therefore, the effect of
the seasons of the year on humans compared to
animals is less pronounced.

In hot climates of the Earth, a season of
extremely hot weather is very important for a
man and in monsoon zones periodic changes in
the rainy season and dry seasons. In polar cli-
mates, the priority role is played by the presence
of a polar day and night, heat deficit, and ultravi-
olet radiation. In temperate climates, seasonality
is most pronounced in the spring renewal of nature
and the need for survival in the season of frosty
winter weather.

Therefore, the influence of light and heat fac-
tors as stimulators of the formation of the seasonal
cycle of physiological functions affecting physi-
cochemical processes is noted both in the north
and in the south.

It goes without saying that for the formation of
physiological reactions, in addition to climate, the
quality of summer and winter nutrition, the state
of motor activity, the possibility of being out-
doors, the age and way of life of a man can be
important. Climatopathic effects — the property of
living organisms to react to seasonal manifesta-
tions and territorial features of macroclimate. In
terms of medical climatology, the characteristics
of physiological reactions, clinical disorders,
exacerbation of diseases, and mortality are often
called climatopathology (climatopathy).

Most diseases in extratropical countries con-
centrated in the colder months, leaving as, for
example, for the UK, the warm season almost
free from diseases. In winter maximum of dis-
eases and mortality in countries with a weakly
continental temperate and subtropical climate
(France, Denmark, USA, etc.) can be explained
by the general cold discomfort characteristic of
the cold season. At low temperatures, especially
during periods of cold stress, the body’s regula-
tory systems in stressful winter weather condi-
tions do not adapt as quickly and clearly as it
does under heat stresses during the warm period.
In addition, the probability of occurrence of
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weather heat stress in countries with a temperate
climate is not so high, but it increases due to its
warming.

Conclusions and Prospects

The Intergovernmental Panel on Climate Change
is confident that there will be an increase in the
frequency of daily extreme high temperatures,
heat waves, and frequency of floods will increase
in intensity in the twenty-first century. The last
decades are characterized by a distinct dynamics
of changes in human diseases in comparison with
the beginning of the twentieth century. The lead-
ing causes of death of people of working age in
developed countries are diseases of the cardiovas-
cular system, myocardial infarction, and stroke.
Expanding the areal of especially dangerous
infections and other diseases confirms the thesis
of the existence of global risks of increasing the
incidence of the population, which can lead to
huge costs for the national economies of many
developing countries.

In 2015, the UN General Assembly proposed
an action plan of 17 sustainable development
goals for the period up to 2030, which provides
for the integrated nature and balance of all three
components: economic, social, environmental.

A major role in reducing mortality from infec-
tions is played by the actions of local authorities to
eliminate the causes of infection and provide med-
ical care to all segments of the population.

The outbreak of dengue fever in Lahore,
Pakistan, in 2011 led to 300 deaths. The strategy
adopted by the provincial government and includ-
ing Institutional, Technological, Environmental
Capacity Building Measures and the improve-
ment of medical infrastructure was successful —
in 2012 only 252 cases of dengue fever without
fatalities were reported (Khan and Abbas 2014).

Also in Sri Lanka Dengue is leading public
health problem. The average annual incidence is
175/100,000 population. Harnessing the World
Health Organization Global strategy for dengue
prevention and control, 2012-2020, Sri Lanka has
pledged to achieve a mortality from dengue below
0.1% and to reduce morbidity by 50% (from the
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average of the last 5 years) by 2020. National
guidelines with enhanced diagnostics have signif-
icantly improved clinical management of dengue,
reducing the case-fatality rate to 0.2% (Tissera
et al. 2016).

Adaptation measures to climate change are
obvious — it is the eradication of poverty, the
improvement of health services, the formation of
a healthy lifestyle, as well as taking measures to
reduce the human impact on the climate system,
the transition to clean green energy, and transport.
It is very important to increase the dissemination
of science-based information on adverse climatic
and weather events and the introduction of warn-
ing systems in order to help each of us, as well as
health authorities take preventive protective mea-
sures to protect public health in the context of
periodic climate change.

Thus, the WHO and WMO initiatives on men-
ingitis (MERIT) and leptospirosis (GLEAN) are
examples of an innovative framework for disease
control strategies. The Glean network, approved
in 2010, brings together representatives of inter-
national organizations, including foundations and
research institutes, and offers opportunities to
reduce the risk and consequences of leptospirosis
outbreaks in populations at high risk. Leptospiro-
sis is a complex and serious problem. It was
estimated that there are annually 1.03 million
clinical cases and 58,900 deaths due to leptospi-
rosis worldwide. It is assumed that the scale of
climate change, in particular floods, can lead to an
intensification of outbreaks. The Global Environ-
mental Action Network on Leptospirosis GLEAN
offers sample opportunities to reduce the risk of
integrating knowledge in the field of health pres-
ervation (GLEAN 2018). The MERIT, Meningitis
Environmental Risk Information Technologies
initiative, promotes the use of climate information
for short-term forecasting of risk of meningitis in
Africa (MERIT 2018). A high mortality rate led to
the development of the EUROHEAT project,
within which a quantitative assessment of the
health effects of heat was conducted and options
were identified for improving the health systems’
preparedness for and response to heat waves
WHO (2009).
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An important element for reducing the occur-
rence or frequency of diseases is raising aware-
ness. The Global vector control response (GVCR)
2017-2030 approved by the World Health
Assembly (2017b) provides strategic guidance to
countries and development partners for urgent
strengthening of vector control as a fundamental
approach to preventing disease and responding to
outbreaks. To achieve this, a re-alignment of vec-
tor control programs is required, supported by
increased technical capacity, improved infrastruc-
ture, strengthened monitoring and surveillance
systems, and greater community mobilization
(WHO 2017b). The World Health Organization
(WHO), United Nations Children’s Fund
(UNICEF), the United Nations Development Pro-
gramme (UNDP), the World Bank and WHO sup-
port TDR, the Special Programme for Research
and Training in Tropical Diseases is a global pro-
gram of scientific collaboration that helps facili-
tate, support, and influence efforts to combat
diseases of poverty (TDR 2017).

Asia Pacific Leaders Malaria Alliance
(APLMA) is an alliance of heads of government
to accelerate progress in the fight against malaria
and eliminate it in the region by 2030. The
APLMA malaria elimination roadmap prioritizes
research and innovation, policy alignment and
program coordination, regulatory cooperation,
and funding and management of malaria response
(APLMA 2017).

For malaria mitigation strategies, countries in
Africa and Asia monitor conditions favorable for
malaria outbreaks: seasonal rainfall forecasts and
health information (WHO 2012). This approach
ensures the advance distribution of drugs, insecti-
cides, mosquito nets to vulnerable groups of the
population.

In 2015, the World Health Assembly endorsed
a new Global Technical Strategy for Malaria
2016-2030. A key milestone for 2020 is the elim-
ination of malaria in at least ten countries that had
the disease in 2015 (WHO 2018a). In May 2016,
the World Health Assembly adopted the first
“Global Health Sector Strategy for Viral Hepatitis
for 2016-2021.” The strategy emphasizes the crit-
ical role of universal coverage of health services,
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and its objectives are in line with the Sustainable
Development Goals.

The vision of eliminating viral hepatitis as a
public health problem is embodied in a global
goal aimed at reducing the number of new viral
hepatitis infections by 90% and reducing the death
rate from viral hepatitis by 65% by 2030 (WHO
2017a).

Due to a global climate change, probable pub-
lic health problems go far beyond the obvious
direct impact — they are most evident among the
poor population in areas with poor health care, a
high incidence of other negative factors
(malnutrition, smoking, etc.), that reduce the
body’s ability to resist. Understanding the multi-
factorial impact on health is the basis for taking
protective measures, addressing short-term and
long-term tasks, taking effective measures by

governments and international organizations
(WHO, WMO, UNDP, etc.).
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