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Abstract 

Since the mid-19th century, human activities have increased greenhouse gases such as carbon 
dioxide, methane, and nitrous oxide in the Earth's atmosphere that resulted in increased 
average temperature. The effects of rising temperature include soil degradation, loss of pro-
ductivity of agricultural land, desertification, loss of biodiversity, degradation of ecosystems, 
reduced fresh-water resources, acidification of the oceans, and the disruption and depletion of 
stratospheric ozone. All these have an impact on human health, causing non-communicable 
diseases such as injuries during natural disasters, malnutrition during famine, and increased 
mortality during heat waves due to complications in chronically ill patients. Direct exposure to 
natural disasters has also an impact on mental health and, although too complex to be quan-
tified, a link has even been established between climate and civil violence.

Over time, climate change can reduce agricultural resources through reduced availability of 
water, alterations and shrinking arable land, increased pollution, accumulation of toxic sub-
stances in the food chain, and creation of habitats suitable to the transmission of human and 
animal pathogens. People living in low-income countries are particularly vulnerable. 

Climate change scenarios include a change in distribution of infectious diseases with warming 
and changes in outbreaks associated with weather extreme events. After floods, increased 
cases of leptospirosis, campylobacter infections and cryptosporidiosis are reported. Global 
warming affects water heating, rising the transmission of water-borne pathogens. Pathogens 
transmitted by vectors are particularly sensitive to climate change because they spend a good 
part of their life cycle in a cold-blooded host invertebrate whose temperature is similar to the 
environment. A warmer climate presents more favorable conditions for the survival and the 
completion of the life cycle of the vector, going as far as to speed it up as in the case of mos-
quitoes. Diseases transmitted by mosquitoes include some of the most widespread worldwide 
illnesses such as malaria and viral diseases. Tick-borne diseases have increased in the past 
years in cold regions, because rising temperatures accelerate the cycle of development, the 
production of eggs, and the density and distribution of the tick population. The areas of pres-
ence of ticks and diseases that they can transmit have increased, both in terms of geographi-
cal extension than in altitude. In the next years the engagement of the health sector would 
be working to develop prevention and adaptation programs in order to reduce the costs and 
burden of climate change.

Keywords: Climate change; Global warming; Weather; Tick-borne diseases; Temperature; 
Communicable diseases, emerging; Infectious disease medicine

Introduction 

In the last decade, the interest in the 
effect of climate change on human 
health has increased. The impact of 

Homo sapiens and his activities on the 

Earth's complex ecosystem have started 
since the beginning of farming, but it is 
only with the industrial revolution in the 
18th century that the changes produced 
by human activities on planet Earth have 
been accelerating exponentially. Precisely, 
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because of the role played by Homo sapi-
ens in changing the ecosystem in order to 
ensure his survival and his development, 
the actual geological era, which follows the 
Holocene, is called the Anthropocene.1

The Fifth Assessment Report of IPCC 
(Intergovernmental Panel n Climate 
Change), finalized in November 2014 con-
firms that human activities have produced 
since the mid-19th century, an increase in 
greenhouse gases such as carbon dioxide, 
methane, and nitrous oxide in the Earth's 
atmosphere and an increase in average 
temperature without comparison in hu-
man history. The Earth's temperature 
has been relatively constant over many 
centuries ago, meanwhile in the last two 
centuries the changes registered are un-
precedented on time scales ranging from 
decades to millennia. The rate of change 
in climate is faster now than in any other 
period in the past thousand years.

Weather and Climate

Two key concepts in climate science are 
“weather” and “climate.” Weather refers 
to the conditions of the atmosphere at a 
certain place and time with reference to 
temperature, pressure, humidity, wind, 
and other key parameters (meteorological 

elements), the presence of clouds, precipi-
tation and the presence of special phenom-
ena, such as thunderstorms, dust storms, 
tornados and others. Climate is defined as 
the average weather, or as the statistical 
description in terms of the mean and vari-
ability of relevant quantities over a period 
of time ranging from months to thousands 
or millions of years.2

Temperature

The global average surface temperature 
has increased by 0.6 °C since the late 
1950's and snow cover and ice extent have 
diminished. An average rise of 10–20 cm 
in the sea level has been reported and the 
temperature of the oceans has increased.3

The fourth Assessment Report (AR4) 
projected changes in climate until 2100 
foresee including higher maximum tem-
perature and more hot days, and higher 
minimum temperature and fewer cold 
days, as virtually certain; increase in the 
length and intensity in warm spells, hot 
waves, and precipitation, as very likely; 
and droughts or dryness, changes in inten-
sity, frequency, and duration of tropical 
cyclone activity, and increase in extreme 
sea level, as likely, excluding tsunami.2,4

Effects of Global Warming

The effects of rising temperature include 
soil degradation, loss of productivity of ag-
ricultural land and desertification, loss of 
biodiversity, degradation of ecosystems, 
reduced fresh-water resources, acidifica-
tion of oceans, and the disruption and de-
pletion of stratospheric ozone.5

A great attention has been given to the 
relationship between climate change and 
rising risk of infectious diseases, mostly 
to the vector-borne infections. Howev-
er, non-communicable diseases can also 
heavily affect human health. 

The increase in average temperature 

Near the polar ice cap at 81° North of Svalbard (Andrew Shiva, 
CC BY-SA 4.0) 
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has consequences that occur acutely—such 
as during natural disasters and extreme 
events like floods, hurricanes, droughts, 
heat waves—or it can occur over time 
through reduced availability of water, dry-
ing up the soil, alterations and shrinking 
arable land, increased pollution, and cre-
ation of habitats favorable to the transmis-
sion of human and animal pathogens, ei-
ther directly or via insect vectors.

Populations living in delta regions, low 
lying small island states, and many arid 
regions where drought and availability of 
water are already problematic, are at risk 
of suffering the effects of global warming.6 
People living in low-income countries, dis-
posing of less technological resources ei-
ther to protect themselves against extreme 
events are particularly vulnerable.

Climate change and increase in green-
house gases can be considered universal, 
while land use changes have only local im-
pacts. However, despite they occur locally, 
they have also a feed-back to the global cli-
mate and bio-geochemistry.7

Agriculture and Water Resources

The effect of temperature on agriculture is 
linked to the availability of water and food 
production, which can be threatened by 
prolonged periods of drought or by the ex-
cessive rainfall. The agricultural sector 
employs 70% of water resources, repre-
senting the largest user of fresh water. 
During the last century, irrigated areas 
have risen fivefold. For 2025 forecast 
shows that 64% of the world's population 
will live in water-stressed basins.8

According to AR4, the variation in the 
amount and intensity of rainfall will have 
an overall negative impact on agricul-
ture. Indeed, in areas where precipitation 
decreases, the availability of total water 
resources will be reduced, while in ar-
eas where an increase in precipitation is 
expected, the variability and intensity of 

Parched earth, typical of a drought (Atmospheric Research, 
CSIRO, CC BY 3.0)

rainfall could have a negative impact on 
the seasonal distribution of rainfall and 
raise the risk of flood and water pollution. 

Rising temperature is not the only 
cause of soil aridity; exploitation of the 
environment, deforestation, and loss of 
biodiversity are also important contrib-
uting factors. It is estimated that a 2.5 °C 
increase in global temperature above the 
pre-industrial level may produce major 
biodiversity losses in both endemic plants 
and animals; 41%–51% of endemic plants 
in southern Africa would be lost, and so do 
between 13% and 80% of various fauna in 
the same region. Globally, 20%–30% of all 
plant and animal species assessed so far 
would be at high risk of extinction with 
such a temperature rise.4

Higher temperatures may also facilitate 
the introduction of new pathogens, vec-
tors, or hosts that result in increasing need 
of pesticides and fertilizers in agriculture. 
These toxic substances accumulate in the 
food chain, pollute ground water resourc-
es, and could be easily spread through the 
air. Risks from many pathogens, particu-
late and particle-associated contaminants 
could thus significantly increase human 
exposures to pathogens and chemicals in 
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agricultural and even in temperate regions 
(Table 1).9

Effect of Extreme Events

An extreme weather event is one that is 
rare at a particular place and/or time of 
year. A single extreme event cannot gen-
erally be directly attributed to anthropo-
genic influence, although the change in 
likelihood for the event to occur has been 
determined for some events by accounting 
for observed changes in climate.2 

Table 1: Effects of climate change on human health

Acute effects

Natural disasters and extreme events

Direct: traumatic deaths and injuries, mental illness

Indirect: pollution, infections, mental illness

Droughts

Direct: malnutrition, under-nutrition, impaired childhood 
development

Indirect: civil violence

Heat waves

Complications for chronically ill patients

Chronic effects

Reduced availability of water

Conflicts

Drying up the soil, alterations and shrinking arable land

Malnutrition

Pollution 

Chronic illness, toxic substances in the food chain

Habitats suitable to pathogens

Water-borne diseases, vector-borne diseases

Unlike geophysical disasters whose 
causes have not been influenced by human 
action, hydro-meteorological and climate-
related events are the result of the burn-
ing of fossil fuels and deforestation. Since 
1950, the frequency, intensity, spatial ex-
tent, and duration of these events have 
changed and projections show that they 
continue to increase with climate change.10

Even in temperate regions, the climate 
forecasting models indicate that the total 
rainfall will decrease but will tend to in-
crease their intensity.11 When the climate 
system acquires more energy from higher 
average air temperatures and the latent 
heat of increased water vapor, the frequen-
cy of extreme weather events (storms, hur-
ricanes, rain-related floods, droughts, etc) 
is expected to increase.2

In 2012, about 32 million people fled 
their homes because of catastrophes. The 
higher burden of natural disasters is en-
dured by people living in low-income coun-
tries because they are directly affected by 
environmental degradation and they have 
less chance to defend themselves against 
the threat of their immediate environment 
and health.12

Direct Exposure of Extreme 
Weather Events

The potential health impacts of extreme 
weather events include both direct effects, 
such as traumatic deaths, and indirect ef-
fects, such as illnesses associated with eco-
logic or social disruption.13

The consequences in the immediate 
term are an increased mortality due to 
injuries, while afterwards there could be 
an effect on water quality, which could be 
contaminated by pathogens or chemicals. 
Floods have already been demonstrated to 
enhance the contamination of water bod-
ies by pesticides and are followed by out-
breaks of infectious diseases.14

The effect of drought is manifested in 

Global Warming and Health

Satellite image of Hurricane Isabel about 650 km North of Puerto 
Rico on September 14, 2003 (Jacques Descloitres, MODIS Rapid 
Response Team, NASA/GSFC)
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agricultural and even in temperate regions 
(Table 1).9

Effect of Extreme Events

An extreme weather event is one that is 
rare at a particular place and/or time of 
year. A single extreme event cannot gen-
erally be directly attributed to anthropo-
genic influence, although the change in 
likelihood for the event to occur has been 
determined for some events by accounting 
for observed changes in climate.2 

Table 1: Effects of climate change on human health

Acute effects

Natural disasters and extreme events

Direct: traumatic deaths and injuries, mental illness

Indirect: pollution, infections, mental illness

Droughts

Direct: malnutrition, under-nutrition, impaired childhood 
development

Indirect: civil violence

Heat waves

Complications for chronically ill patients

Chronic effects

Reduced availability of water

Conflicts

Drying up the soil, alterations and shrinking arable land

Malnutrition

Pollution 

Chronic illness, toxic substances in the food chain

Habitats suitable to pathogens

Water-borne diseases, vector-borne diseases

an immediate way on the populations of 
the poorest countries. The loss of crops or 
livestock has an immediate consequence 
on the nutritional status of the population, 
causing malnutrition, under-nutrition, and 
compromised childhood development due 
to declines in local agriculture. Recurrent 
famine due to drought led to widespread 
loss of livestock, population displacement, 
and malnutrition in the Horn of Africa. In 
2000, after three years of drought, famine 
has placed an estimated 10 million per-
sons at risk of starvation. Malnutrition 
and measles were reported to be important 
causes of mortality among people aged <14 
years.15 

Impact on Mental Health and 
Conflicts 

There is an increased burden of psycho-
logical diseases and injuries related to 
natural disasters potentially wide but un-
der-examined, underestimated and not 
adequately monitored. The mental health 
situation may be directly connected to the 
event, as in post-traumatic stress disorder 
(PTSD) or become chronic.12 Rubonis and 
Bickmann reported an increase of approx-
imately 17% in the global rate of psycho-
pathology during disasters. They affirmed 
that psychological morbidity tends to af-
fect 30%–40% of the disaster population 
within the first year, with a persistent bur-
den of disease expected to remain chron-
ic.16 PTSD does not only affect victims of 
disasters but also has a prevalence of 10%–
20% among rescue workers.17

Another aspect related to the impact the 
climate change can have on communities 
is linked to the onset of conflicts. Without 
interventions designed to protect the most 
fragile ecosystems, desertification threat-
ens the economies based on subsistence 
agriculture. This can generate conflicts re-
garding the access to water resources, and 
can increase tension between populations 

of farmers and nomadic herders. Statisti-
cal studies have linked climate and civil 
violence. Regression models have been 
applied to identify relationships between 
measures of civil conflict and climate vari-
ables, such as rainfall and temperature. 
Burke, examining the period 1981–2002 
in sub-Saharan Africa, found a relation-
ship between the annual incidence of civil 
conflict resulting in at least 1000 deaths 
and warmer temperatures in the same and 
preceding years. However, although cli-
mate change could be seen as a risk of civil 
violence, a quantitative model could also 
consider other drives to explain the origin 
of conflicts.18 

A. Rossati
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The damage to agriculture could in-
directly affect distant countries from the 
concerned regions. The loss of about one-
third of the grain produced due to the ex-
treme heat and fires during the summer 
2010 in western Russia, has increased 
the price of the wheat worldwide. In fact, 
in the Russian Federation the flour prices 
were increased by 20%, and finally urban 
populations in low-income countries like 
Pakistan and Egypt, were challenged.19 

Effects of Heat Waves

Heat waves lead to an excess mortality, 
even in developed countries, because mor-
tality generally increases at temperatures 
both above and below an optimum value. 
In cold areas the increase in mortality is 
more closely related to cold season20 be-
cause of the epidemic spread of air-borne 
viral infections (Table 2)21-26 and secondary 
bacterial infections and cardiovascular 
complications. Low temperatures cause 
cardiovascular and respiratory alterations 
including bronchoconstriction, and reduc-
tion in mucociliary defense and other im-
munological reactions. These conditions 
make people more receptive to air-borne 

pathogens. Transmission of infections is 
also favored by staying in closed crowded 
spaces, which is not uncommon during 
cold seasons.

Populations residing in colder climates 
are more sensitive to heat and heat waves. 
It was estimated that the heat wave that oc-
curred in Europe, especially France, during 
August 2003 caused an excess mortality of 
14 800 deaths.27 Patients with chronic dis-
eases such as hypertension, heart disease, 
diabetes, and obesity are more vulnerable 
to excessive temperatures and at risk of 
complications.28-30 Beginning with each 
heat wave period and slightly during its 
course, a 14% increase in the risk of out-of-
hospital cardiac arrest has been reported.31 
Patients suffering from asthma are more 
hospitalized during extreme heat and pre-
cipitation events. It has been hypothesized 
that thunderstorm events or periods of 
heavy rainfall and intense wind can trigger 
the release of fungal spores that are carried 
by wind, resulting in increased exposure to 
these allergens.32-35 Another event report-
ed during hot season is the rise in the inci-
dence of urolithiasis. This is believed to be 
attributed the physiological link between 
high heat exposure, sweat function, dehy-
dration, and kidney function, with a con-
sequent apparent increase in kidney stone 
incidence in hotter climate.29,36

El Niño

El Niño Southern Oscillation is a climate 
event that originates in the Pacific Ocean 
but has wide-ranging consequences for 
weather around the world. Globally, it is 
linked to an increased impact of natural 
disasters and is especially associated with 
droughts and floods and with transmis-
sion of infectious disease, water-borne and 
vector-borne diseases,37 particularly ma-
laria.38,39 Although cholera outbreaks occur 
in Burundi, Rwanda, Democratic Republic 
of Congo, Tanzania, Uganda, and Kenya 

Table 2: Main air-borne viral infections and seasonal distribution

Virus Season (in temperate climates)

Coronavirus More often in winter and spring 
(December-May)

Parainfluenza viruses Vary in their seasonal epidemiology 
by type

Respiratory syncytial virus October-January

Metapneumovirus Late winter and early spring (peak in 
March)

Influenza Almost exclusively in the winter 
(November-March in the northern 
hemisphere, May-September in the 
southern hemisphere)

Global Warming and Health
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almost every year since 1977, in African 
Great Lakes Region (AGLR) the incidence 
of cholera greatly increases during years of 
El Niño warm events and decreases or re-
mains stable between these periods.40 

El Niño events can produce significant 
abnormalities in atmospheric general cir-
culations and weather conditions. El Niño 
events cause changes in sea surface tem-
perature (SST) in the Pacific Ocean, im-
pact the Walker Circulation, and displace 
the convective area. These changes in at-
mospheric circulation cause abnormalities 
in the monsoon system and moisture fields 
in eastern Asia.

As El Niño has an influence on rainfall 
and wind speed, it can affect the persis-
tence or moving polluting dust. The 2015 
El Niño has had significant effects on air 
pollution in eastern China, especially in 
the region including the capital city of 
Beijing where aerosol pollution was sig-
nificantly enhanced.41 The relationship be-
tween air pollution and asthma has been 
well-established. Air pollution is made up 
of gases and particulate matters that can be 
transported into the alveoli depending on 
their size. Particulate matters can produce 
damage to the whole respiratory appara-
tus. Exposure to these agents can cause 
acute pulmonary diseases such as chronic 
obstructive pulmonary disease (COPD), 
asthma, and if continues for a long time, it 
can activate cellular mediators leading to 
pulmonary fibrosis.42

Finally, in rural setting, a neglected ef-
fect of warm temperature is the increased 
exposure to snakebites. Snakes are ecto-
thermic organisms whose distribution, 
movement, and behaviors change as a 
function of weather fluctuations. In Costa 
Rica, high numbers of snakebites occur 
during the cold and hot phases of El Niño. 
Like other tropical diseases, snakebites oc-
cur more frequently in poor settings, thus 
reflecting the general vulnerability of im-
poverished human populations to the ad-

verse effects of climate change.43

Climate Change and Infectious 
Diseases

Climate mainly affects the range of infec-
tious diseases, whereas weather affects the 
timing and intensity of outbreaks. Climate 
change scenarios include a change in the 
distribution of infectious diseases with 
warming and changes in outbreaks asso-
ciated with weather extremes.44 Statistical 
models are used to estimate the global bur-
den of some infectious diseases as a result 
of climate change. According to the mod-
els, by 2030, 10% more diarrheal diseases 
are expected, affecting primarily the young 
children. 

If global temperature increases by 2–3 
°C, as it is expected to, the population at 
risk for malaria could increase by 3%–
5%.45

Infectious Diseases during 
Extreme Events

Floods not only have direct effects but also 
increase the risk of microbiological water 
pollution. Excess cases of leptospirosis and 
campylobacter enteritis have been report-
ed after flooding in the Czech Republic46 
and in coastal areas of Maryland during 
extreme precipitation events47. Similarly, 
an outbreak of cryptosporidiosis began six 
weeks after the peak of an extensive river 
flooding in Germany.48

Global warming also affects the water 
heating and transmission of water-borne 
pathogens, through the establishment of 
a more suitable environment for bacterial 
growth. The higher sea surface tempera-
ture and sea level has resulted in rising 
water-borne infectious and toxin-related 
illnesses such as cholera and shellfish poi-
soning.44 

Proliferation of micro-organisms such 
as Vibrio vulnificus and V. cholerae non-
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O1/O139,49 and infection of wounds and 
sepsis affecting bathers have been report-
ed as consequence of water temperatures 
above the average in the Baltic Sea and 
the North Sea during the hot summer of 
2006.50 

Vector-borne Diseases and 
Mosquitoes

The transmission of infectious diseases 
through vectors is more complex, particu-
larly when humans or livestock, in the case 
of diseases of veterinary interest, are not 
the only reservoir. The key elements in 
the epidemiology of vector-borne diseases 
include the ecology and behavior of the  
host, the ecology and behavior of the car-
rier, and the level of immunity of popula-
tion. 

Pathogens transmitted by vectors are 
particularly sensitive to climate change be-
cause they spend a good part of their life 
cycle in an ectothermic invertebrate host 
whose temperature is similar to the envi-
ronment.51 A warmer climate presents a 
more favorable condition for the survival 
and completion of the life cycle of the vec-
tor, going as far as to speed it up as in the 
case of mosquitoes.

Comparing the maturation of mosqui-
toes in huts in forest areas and in deforest-
ed areas, in which there was a difference 
of a few degrees, has allowed to estimate 
the percentage of insects that are passed 
by the larval form to the adult form (from 
65% to 82%) and the reduction of the pe-
riod required for the development, which 
passed from 9 to 8 days, in warmer areas.52 

Mosquitoes are found worldwide, ex-
cept in regions permanently covered by 
ice. There are about 3500 species of mos-
quitoes, almost three-quarters of which 
are present in tropical and subtropical 
wetlands. Mosquitoes typical of temper-
ate regions have had to develop strategies 
to survive the winter, as well as pathogens 

that can be transmitted. In tropical re-
gions, similarly, adaptations were needed 
to survive the unfavorable times of pro-
longed drought. In both cases, these adap-
tive mechanisms have affected the season-
ality of transmission.53 

Rising temperature has allowed the 
extension of the area of distribution of 
certain diseases. Diseases transmitted 
by mosquitoes include some of the most 
widespread illness worldwide. Some of 
them are caused by parasites, such as 
Plasmodium spp, the agent of malaria, the 
main parasitic disease, causing 214 million 
of new cases in 2015.54 

Temperature affects each stage of  mos-
quitoes' lifecycle.55,56 There is a minimum 
and maximum temperature threshold 
above and below which the development 
and survival of the vector and the parasite 
are not possible. Above a certain tempera-
ture anopheles mosquito vectors of ma-
laria, cannot survive;57 their life cycle is so 
fast that does not allow the development of 
Plasmodium within their salivary glands. 
The temperature is a variable that affects 
development of both the vector population 
and the parasite within the vector; mean-
while the availability of water and moisture 
affects the vector only.58 In recent decades, 
outbreaks of malaria have been reported 
from many mountainous regions of Kenya, 
Uganda, and Rwanda,58 but a high degree 
of temporal and spatial variation in the cli-
mate of East Africa suggests further that 
claimed associations between local ma-
laria resurgence and regional changes in 
climate are overly simplistic. Increases in 
malaria have been attributed to migration, 
breakdown in both health service provi-
sion and vector control operations, and 
deforestation. Economic, social, and po-
litical factors can therefore, explain recent 
resurgence in malaria rather than climate 
change.59 Models have been elaborated to 
predict in the next years the distribution 
of malaria. They forecast an extension of 

Global Warming and Health
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areas of endemic malaria and a shift in the 
affected areas.

Patterns considering Anopheles gam-
biae vector complex species estimate that 
climate change effects on African malaria 
vectors are shifting their distributional 
potential from West to East and South. Al-
though it is likely a reduction of the ma-
laria burden, these epidemiological chang-
es will pose novel public health problems 
in areas where it has not previously been 
common.60 

The reintroduction of malaria in previ-
ously endemic areas of Europe and in tem-
perate regions is theoretically possible. In 
case of the reappearance of the vector, the 
human carriers of gametocytes, the forms 
of the parasite transmissible to the mos-
quito, would also be present in adequate 
numbers and for a sufficient period to 
support the transmission.61,62 That is why 
in southern Europe even though the vec-
tor circulates, a limited number of subjects 
were involved during outbreaks.63-65

Mosquitoes can also transmit viral in-
fections to humans and other vertebrates. 
Regarded as a typical of tropical or sub-
tropical regions, these diseases and their 
vectors have begun to be reported in tem-
perate regions. In recent decades, epidem-
ics with autochthonous transmission of 
dengue fever and chikungunya, both car-
ried by the mosquito Aedes albopictus, 
have been described in Europe and the 
USA.66 These outbreaks were introduced 
by travelers from endemic areas, but the 
presence of a vector has allowed the trans-
mission to local population.67,68 Although 
generally considered a secondary vector 
of dengue fever, A. albopictus is also able 
to transmit other viruses including yellow 
fever. It was introduced in Europe in the 
1970's and now it is present in at least 12 
states and could go until reach even Scan-
dinavia.69

Recently, Zika virus has emerged as a 
“public health emergency of international 

concern,” according to World Health Or-
ganization. Whether the risk of outbreaks 
or autochthonous cases of Zika virus infec-
tions during the summer season in Europe 
is possible due to the presence of Aedes, is 
not yet established.70 

For these viruses, which are limited to 
humans, vector control measures have al-
lowed to contain the spread of the disease. 
Conversely, a virus such as the West Nile 
virus, which has a large reservoir consti-
tuted by wild birds, could easily become 
endemic.71 After the first outbreak report-
ed in Europe in the South of France, and in 
the USA in the city of New York, West Nile 
virus is now firmly established in these ar-
eas.72 Their diffusion is supported by mild 
winters, springs and dry summers, heat 
waves early in the season and wet fall.73

Vector-borne Diseases and Ticks

Ticks are responsible for the transmission 
of both viruses and bacteria. Rising tem-
perature accelerates the cycle of devel-
opment, the production of eggs, and the 
density and distribution of their popula-
tion.74,75

The areas of presence of ticks and dis-
eases that can be transmitted have in-
creased in terms of geographical extension 
and in altitude. It is possible that the rising 
temperature could already lead to change 
in the distribution of the population of Ixo-
des ricinus, vector of viral infections such 
as tick-borne encephalitis and Lyme dis-
ease in Europe.

The increased incidence of tick-borne 
encephalitis has also been linked to milder 
and shorter winters and the consequent 
extension of the period of tick activity.76-79

In addition to climate change, among 
the leading causes of increased transmis-
sion of tick-borne diseases the abandoning 
of agricultural lands would also be consid-
ered, which has allowed the proliferation 
of rodents reservoir, and the establishment 
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of ecological niches suitable to ticks in ur-
ban parks (Table 3).80

Conclusion

The global changes that we are currently 
experiencing have never happened be-
fore. They include climate change and 
variability, change of composition of the 
atmosphere, use of the earth's surface for 
expansion of agricultural lands and defor-
estation. Other changes include an exten-
sion of the inhabited rural areas, urbaniza-

Table 3: Main vector-borne diseases 

Agent Vectors Reservoir

Bacteria

Rickettsia spp. (spotted fever 
group)

Tick: Rhipicephalus sanguineus, Dermatocenter 
marginatus

Rodents, dogs, tick 

Borrelia burdgorferi (Lyme 
disease)

Tick: Ixodes ricinus, I. persulcatus Small mammals, birds, reptiles

Anaplasma phagocytophilum Tick: Ixodes ricinus Goats, sheep, cattle, migratory 
birds

Viruses

West Nile virus Mosquitoes: Culex spp. Wild rodents, migratory birds, 
horses

Rift valley virus Mosquitoes: Culex spp., Aedes spp. Cattle

Dengue virus Mosquitoes: Aedes albopictus,  Aedes aegypti Monkeys, humans

Yellow fever virus Mosquitoes: Aedes aegypti Monkeys, humans

Chikungunya virus Mosquitoes: Aedes albopictus,  Aedes aegypti Humans

Tick-borne encephalitis Tick: Ixodes Small mammals, birds, reptiles

Crimea-Congo hemorrhagic 
fever virus

Tick: Ixodes spp. Ovines, cattle, tick

Zika virus Mosquitoes: Aedes spp. Humans, primates

Parasites

Plasmodium spp. (Malaria) Mosquitoes: Anopheles spp. Humans

Leishmania spp. Flebotomi: Phlebotomus papatasi Dogs, foxes, rodents

Dirofilaria repens Mosquitoes: Culex spp., Aedes spp., Mansonia 
spp.

Dogs

tion, globalization of trade and transports, 
displacement of populations, diffusion of 
new plant species, spread of human and 
animal diseases, and improvements in 
conditions of life and diffusion of advanced 
technologies worldwide.81

Climate change represents one of the 
main environmental and health equity 
challenges of our time because the burden 
of climate-sensitive diseases is the great-
est for the poorest populations.82 Many 
of the health impacts of climate are a par-
ticular threat to poor people in low- and 
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middle-income countries. For example, 
the mortality rate derived from vector-
borne diseases is almost 300 times greater 
in developing nations than in developed 
countries, posing as a significant cause of 
death, disease burden and health inequity, 
as brake on socioeconomic development, 
and as a strain on health services.83

In urban setting, the local climate con-
ditions, where people live and work, create 
most of the direct human health hazards, 
such as those due to the urban-heat-island 
effect. Therefore, a more indirect health 
effects is often associated with global or 
large-scale regional climate change. Like 
other effects of rising temperature, the 
consequences of global warming are also 
worse in low-income countries where ur-
banization have occurred rapidly and 
without planning.84

In the next years, in order to contain the 
global warming, technologies that reduce 
greenhouse emissions and the consump-
tion of water resources would be needed. 
A constant need to ensure access to food 
and availability of protein to the growing 
world population through agricultural 
techniques that increase the productivity 
without depleting the soil would be experi-
enced. Finally, it is important not to forget 
the most directly and indirectly exposures 
to damages and results of climate change. 

The engagement of the health sec-
tor would deal with the increasing pollu-
tion-related diseases, to extreme weather 
events, and would develop knowledge and 
skills in local prevention/adaptation pro-
grams, in order to reduce the costs and 
burden of the consequences of climate 
change.85 Health system needs to strength-
en primary health care, develop preventive 
programs, put special attention towards 
the vulnerable communities and regions, 
encourage community participation in 
grass root planning, emergency prepared-
ness, and make capacity to forecast future 
health risks.86

To prevent the spread of infectious and 
vector-borne diseases, it would be neces-
sary to establish an integrated notification 
network of veterinary, entomological and 
human survey, with particular attention to 
avoid the introduction of new human and 
animal pathogens.87

Health professionals everywhere have 
a responsibility to put health at the heart 
of climate change negotiations. Firstly, be-
cause climate change already has a major 
adverse impact on the health of human 
populations. Secondly, because reduc-
ing greenhouse gas emissions has unri-
valled opportunities for improving public 
health.88
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