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                                             L E T T E R S  T O  T H E  E D I T O R    

                                 A brief introduction to climate change and health 

        To the Editor, 
 Our climate is changing at an unprecedented rate. This not only 
has impacts on the planet and the ecosystem, with extinction 
rates rising rapidly, but also on human health (Figure  1 ). The ef-
fects of climate change are and will continue to disrupt the basic 
requirements for health such as clean water, clean air, adequate 
food and will furthermore exacerbate underlying social, eco-
nomic and ecological factors that cause illness and premature 
death. The repercussions of climate change should not be consid-
ered in isolation but also other factors of environmental change 
such as pollution, biodiversity loss and a resulting domino effect 
from species extinction, pesticide use and land use change need 
to be included.  

 Extreme weather events such as droughts, floods, landslides, 
wildfires and hurricanes all have severe impacts on human health. 
Injuries sustained from all the events pose a great risk alongside haz-
ards of insufficient or contaminated water supplies, reduced food pro-
duction leading to undernutrition, and cardiovascular and respiratory 
illnesses in the case of wildfires. Prolonged exposure to heat itself 
results in health impacts and excess mortality, such as heat stroke. 
It also has negative effects on the performance and productivity of 
individuals and their community as well as the economy and has been 
shown to lead to an increase in deaths from injury especially in young- 
to middle-aged men. Furthermore, it is important to consider that all 
extreme weather events also carry the threat of mental health issues, 
which also have long lasting effects to those afflicted. 

 Temperature extremes are increasing under climate change, and 
heat exposure was found to be associated with increased risk of car-
diovascular, cerebrovascular and respiratory mortality. Furthermore, 
climate change is not only associated with an increase of temperature, 
but also with changes of the meteorological conditions and the chemi-
cal environment. Furthermore, there is evidence of synergistic effects 
between temperature and air pollution. Extreme weather events such 
as severe thunderstorms have also been shown to exacerbate asthma 
attacks,  1   and climate change could also locally lead to an increase in 
the frequency of thunderstorms. Pollution as a concomitant factor can 
lead to worsening of asthma and other respiratory conditions. Wildfires 
such as the recent bushfires in Australia not only lead to immediate 
fatalities from the fires themselves but the resulting bushfire smoke 
also has severe effects on human health. To add a level of perspective, 
the PM2.5 levels were four times higher than the WHO guidelines in 
Sydney in December 2019. This trend of frequent and large bushfires 
will increase with climate change.  2   

 Besides, climate, weather and environmental conditions have 
an indirect impact on allergies by influencing the levels, allergenic 
potential and types of pollen present. An overall increase in tem-
perature will prolong the pollen season and can also lead to new 
sources of pollen due to new invasive species. Pollution enhances 
the susceptibility towards atopic diseases, for example by skin 
barrier disruption  3   and exacerbates the symptoms of allergies.  4   
Pollution and climate change scenarios such as drought, high CO 2 , 
can also have a direct effect on the allergenicity of pollen  5   (and 
other references). 

 Indirect effects of climate change have and will continue to af-
fect infectious diseases. Changes in climate variables can alter the 
survival, reproduction or distribution of pathogens and hosts, as 
well as the availability and means of their transmission environment. 
However, the extent of these effects will vary depending on the dis-
ease and the location. In the case of malaria, modelling has shown 
that the overall malaria burden will increase due to climate change, 
and urbanization, migration, international trade and travel will fur-
ther amplify disease incidence.  6   Other infectious diseases such as 
dengue fever, Lyme disease, Zika, Chikungunya and even the recent 
SARS-CoV-2 outbreak are also examples of diseases where climate 
change will lead to an increased burden in health care. 

 Climate change and physical health issues have been discussed 
far more widely than the mental health effects,  7   yet these also play 
an important role. The impact of extreme weather events and natu-
ral disasters can lead to mental health conditions such as post-trau-
matic stress disorder as well as conditions such as anxiety and have 
far more longer lasting effects. However, not only exposure to ex-
treme weather events can lead to mental health problems. Distress 
caused by environmental changes, our knowledge there of and fear 
of an uncertain future itself, can lead to anxiety even without coming 
into direct contact with extreme weather events.  7   

 As a means to counteract the effects of climate change, it is im-
portant to consider adaptation and resilience of the human body and 
of society. Additionally, it is essential to include social and economic 
factors when addressing the changing risk in the context of climate 
change. Some populations and areas will be able to respond more 
effectively to the stresses of climate change than others. These 
adaptations to climate change can themselves be classified into be-
havioural, infrastructure and technological adaptations  6,8   which all 
can help to reduce the health impacts of climate change. 

 One essential adaptation that needs to be addressed is that the 
curricula for medical staff and, in particular, medical students need 
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to include climate change and its effects on health. The health sec-
tor, responsible for 4.6% of the worldwide CO 2  emissions,  9   will itself 
need to address its overall emissions. Furthermore, the production, 
the supply chain and storage of essential drugs need to geographi-
cally diverse to minimize the impact on health care during and after 
extreme weather events. 

 In conclusion, the health benefits in mitigating the effects 
of climate change are obvious. A decrease in severe weather 
events, a stagnation of the increase of infectious diseases, and 
reductions of cardiovascular and respiratory stresses from heat 
or pollution would lead to an improvement of health in our daily 
lives. Additionally, choosing more environmentally friendly and 
hence often more active lifestyles is highly beneficial not only 
for the planet but also for our own health. The two main argu-
ments for such measures are a disburdening of the healthcare 
system as well as afar better life quality for the affected people. 

To ignore the effects of anthropogenic climate change would 
hence not only be disastrous for the planet and the environment 
but also have wide-ranging and complex problems for human 
health.  
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                                                                             Clim ate change, airborne pollen, and pollution   

        To the Editor, 
Climate changes have been occurring throughout the history of the 
Earth System by physical, chemical, and biological processes which 
have interconnected each other, and with the continents, the oceans, 
and seas, and the atmosphere. These climate changes have produced 
different effects on ecosystems and species, and they occur at tem-
poral and spatial scales under different internal and external natural 
processes. However, in the recent climate change, other external 
processes have been due to anthropogenic forcing related to the in-
duced global warming, habitat fragmentation, changes in land use, 
and pollutant emissions. 

 Life forms phenology is an important biological indicator of 
climate change; the magnitude of changes depends on the limits 
of species adaptation. In fact, plants respond to climate change 
in a different way, depending on their genotypic and phenotypic 
plasticity, but especially considering their highly plasticity degree 
under different drivers on climate change. Few studies have fo-
cused on different biogeographical areas in the world, and most 
of these studies refer to the important role of recent tempera-
ture trend on phenological changes in plants.  1   However, the 

water availability is an important variable, especially in areas with 
drought stress. 

 Airborne pollen produced by higher plants pollinated by wind is 
currently considered as an important tool to study the reproductive 
phenology, the flowering intensity and migrations. Studies on flow-
ering phenology are presenting the magnitude of different drivers 
on climate change, depending on their grown habit and on blooming 
season, that is, in the Mediterranean area, woody species flower-
ing on winter or early spring (eg, cypress, alder, ash, and holm oak) 
more depend on temperature than species flowering during end 
spring, that is, woody species (eg, olive and cork oak), and herba-
ceous species, that is, grasses and weed species (eg, species from 
 Plantago ,  Rumex ,  Urtica , and some species from  Parietaria ,  Artemisia , 
 Amaranthus ,  Chenopodium  …), also depending on water availability. 
For this reason, during the last decades, the pollen season trend 
of species flowering during winter or early spring is usually in ad-
vance for pollen season start; however, for those flowering during 
end spring or summer, especially herbaceous species, flowering 
not occur until sufficient water availability in the soil, with a pos-
sible delay. For plants flowering during autumn (eg, the Australian 




