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Climate change and human illness:
a hot topic?

Paul Torpiano

Abstract

Global climate change, now proven to occur
under the influence of human activity, affects
human health and illness. Aside from the risk of
natural disasters and diminishing fresh-water supply
and arable land, climate change maintains a
complex relationship with both communicable and
non-communicable  forms of illness. The
epidemiology of infectious diseases, whether viral,
parasitic, or bacterial, has shown to change under
the influence of climate, particularly in the case of
vector-borne zoonoses. Non-communicable disease,
, including allergic, respiratory, cardiovascular and
dermatological, are also influenced by global and
regional changes in climate. While undoubtedly of
increasing importance, the role of the clinician in
educating communities on the negative health
impact of climate change, as well as the potential
benefit of sustainable healthcare policy, are yet to
be defined.
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Background

That climate change is real, and that it is
anthropogenic, is now beyond doubt. Evidence to
this effect is now in abundance: rising seas levels,
otherwise inexplicable patterns of global warming
over the last 50 years, reductions in arctic sea ice,
an increase in the frequency of intense tropical
cyclones.! Scientists now forecast that global
temperatures may rise between 1.4-5.8°C by the
year 2100.> Global climate change is caused by
several interacting mechanisms: human production
of greenhouse gases, stratospheric ozone depletion,
and increasing volcanic activity.> Since the mid-
19th century, human activities have generated
increasing amounts of greenhouse gases, including
carbon dioxide, methane, and nitrous oxide,
resulting in increased average temperature.® The
effects of this include soil degradation and loss of
agricultural ~ land,  desertification, loss  of
biodiversity, and declining fresh-water resources.®
The global conversation has now shifted, with the
focus now on the impact of climate change on
human health, and what can be done to mitigate
this.

Many of the negative effects of climate
change are self-evident. Changing patterns of
rainfall, leading to drought and mass dehydration in
some areas, while fierce tropical cyclones batter
others, puts lives at risk.* The same can be said of
tsunami, tectonic and volcanic activity, floods, and
other natural disasters, the frequency of which are
influenced by widespread climate change.* Aside
from deaths from drowning or trauma, natural
disasters can damage global food supplies, leading
to famine, and lead to large-scale migration of at-
risk populations.* But beyond natural disasters, how
does climate change influence the epidemiology
and outcome of human illness?

Predictions from the past

Warnings of the potential for climate change
to impact human health are not new. In a 1991
paper entitled ‘Anticipated public  health
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consequences of global climate change’, Janice
Longstreth suggested that rising temperatures could
cause decompensation in those with chronic
cardiovascular or respiratory disease. She flagged
up the potential for climate change to cause an
increase in  asthmatic  exacerbations, lung
malignancy, and vector-borne illnesses, while
suggesting that the impact on forests and wetlands
could influence the airborne concentration of
allergens such as moulds and pollens.® This, in turn,
could alter the epidemiology of eczema, asthma,
allergic rhinitis, and other atopy-related illness.
Rising sea levels secondary to melting polar ice
caps could restrict habitable terrain, leading to
overcrowded residential areas.> Urbach et al
indicated that increases in ultraviolet radiation
could cause surges in skin malignancy, cataracts,
and even alter the immune system.® Other reports
highlighted the potential for climate change to
affect fertility rates, neonatal development, perinatal
mortality, and preterm birth rates.>’® Kalkstein et al
used mathematical modelling based on global
warming to warn of significant increases in
weather-related mortality,® while McGeehin et al
proposed that mortality and morbidity secondary to
climate change would depend on the readiness of a
population to adapt physiologically and
behaviourally to temperature changes. In this
model, the elderly, young children, and those of low
socio-economic  status were shown to be
particularly vulnerable.*®

Communicable disease

Changes in temperature and rainfall patterns,
particularly extreme weather events, enhance the
spread of infectious diseases.!* The life cycles and
epidemiology of infectious organisms are intimately
related to the environment, and as such, are subject
to the influence of climate. There is convincing
evidence that diarrhoeal diseases increase with
rising temperatures, with an estimated increased
risk of 3-11% for every 1°C of environmental
temperature rise.!> Salmonella sp. and Vibrio
cholerae, both important causes of diarrhoeal
disease in low and middle income countries,
proliferate more rapidly at higher temperatures.3
Changing rainfall patterns may cause floods, with
subsequent epidemics of leptospirosis,
campylobacteriosis and cryptosporidiosis.® While
increasing global temperatures could be expected to
lead to a fall in Winter respiratory infections, the
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relationships between the climate and the causative
pathogens appear to be complex. In fact, fluctuating
temperatures may increase the incidence and
mortality of viral respiratory infections amongst
vulnerable populations, such as older adults and
children.'*

Pathogens transmitted by vectors are
particularly sensitive to climate change, since they
are often carried by cold-blooded intervertebrate
hosts whose temperature reflects that of the
environment.®> Warmer climates can present more
favourable conditions for the completion of a life
cycle, as in the case of mosquitos.® In addition,
climate change will undoubtedly cause behavioural
changes amongst the hosts of such pathogens. Such
changes could influence migration, feeding, and
reproductive behaviour, with the potential to affect
human contact with these hosts.®> A recent report
highlighted the importance of climate change and
exposure to prairie dogs, a common reservoir for
Yersinia pestis, as the source of a pulmonary plague
outbreak in Colorado.™ Statistical models defining
the relationship between climate change and vectors
of other bacterial diseases, such as leptospirosis,
have also predicted predict future epidemics.®
Tick-borne illnesses, such as Mediterranean Spotted
Fever, have shown increases in cold regions in
recent years, possibly as a result of rising
temperatures that encourage egg production and
biting behavior amongst ticks.}” Lyme disease,
another tick-borne illness caused by Borrelia
burgdorferi, has seen its area of endemicity and
incidence increase in the United States.!® Dry
weather has also resulted in significantly increased
rates, geographic range, and infectious cycles of
leishmaniasis in the US, potentially due to
northward extension of the rodent reservoir and
sand fly vectors, Lutzomyia diabolica and
Lutzomyia anthrophora.’® Furthermore, climate
change has been linked to increases in a number of
infectious skin pathologies, including cercarial
dermatitis, cellulitis and wound infections with
Vibrio parahaemolyticus and Vibrio vulnificus, and
melioidosis.?°

Malaria, still the most common cause of
arthropod-borne infectious disease worldwide, has
become endemic at higher altitudes and in new,
formerly malaria-free tropical, subtropical and
temperate regions. This has most probably occurred
under the influence of global warming and
increasing precipitation in these areas.? The link
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between malaria and weather patterns has been
visible elsewhere: studies in South Asia and South
America documented an association between
malaria outbreaks and the EI Nino Southern
Oscillation cycle.?*"2® Such an association has also
explained similar outbreaks of dengue fever in these
regions.?* The West Nile virus, which utilizes birds
as a reservoir and mosquitoes as vectors, has gained
prominence in the Mediterranean area and North
America over recent years.”® The incidence of
another viral infection, enteroviral hand-foot-and-
mouth disease (HFM), shows correlation with
average temperature and rainfall, while humidity
has been associated with HFM epidemics.?®

Non-communicable disease

The influence of climate on non-
communicable disease may be less apparent. As
alluded to earlier, a changing climate will alter
distribution of vegetation and forestation, with a
likely impact on pollens and other airborne
allergens. Higher levels of carbon dioxide, together
with a warmer climate, could cause anticipation in
time of the onset of warmer seasons and thus of the
concentration of aeroallergens.*? Studies in the
Eastern Mediterranean region have shown that an
earlier and longer-lasting presence of aeroallergens
exacerbates allergic rhinitis, asthma, and eczema.?”
28 Increases in ambient pollen concentrations are
associated with higher rates of allergic sensitization,
higher numbers of emergency department visits and
hospital admissions for asthma and allergic rhinitis,
as well as higher numbers of physician office visits
for allergic diseases.?®

Beyond allergy, the cardiorespiratory system
may be vulnerable to climate change by additional
mechanisms. A review published in 2007 by the US
Environmental Protection Agency concluded that
high ozone exposure owing to heat waves was
associated with a reduction in lung function and
exacerbation of respiratory symptoms in patients
with pre-existing respiratory diseases, contributing
to premature deaths in people with heart and lung
disease.3® Warmer temperatures appear to increase
the concentrations of air pollutants, mainly ozone
and particulate matter that are of particular
relevance for cardiopulmonary health.3 A case-
crossover study in England and Wales examining
the relationship between temperature and the
incidence of acute myocardial infarction found that
increasing ambient temperatures above a threshold
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of 20 °C were associated with a higher risk of
myocardial infarction occurring as early as 1 to 6 h
after exposure.® This link between myocardial
infarction and higher temperatures has since been
described further in a recent systematic review.*

Changes in ambient temperature and sun
exposure would be expected to influence skin
disease. Ozone depletion has resulted in an
increased risk of skin cancer, while elevated
temperatures alone could result in increased
ultraviolet damage to skin, even without changes in
ultraviolet light dose.®*3% A 2°C temperature rise
may increase the number of skin cancers yearly by
10%.% Warmer temperatures are also associated
with increased time spent outdoors, often without
protective clothing or sunblock.®” Furthermore,
warmer oceans generate larger jellyfish populations,
with a recent systematic review confirming a
worldwide increase.® This puts swimmers at
increased risk of jellyfish-related stings.

Conclusions

As our understanding of the mechanisms and
impact of climate change improves, the knowledge-
base surrounding the influence of climate change on
human illness will also expand. Research carried
out in the last decade has proven correct many of
the predictions made earlier concerning how
climate change might affect our health, while
revealing some surprises about the complex
relationship between climate and disease. Both
communicable and non-communicable illnesses
have been shown to act under the influence of
climate. Further research, along with close
epidemiological surveillance of disease, will help
shed more light on this relevant area of study, and
may guide both health and enivironmental policy in
the years to come. As the link between climate and
disease becomes clearer, so will our responsibility
as clinicians to educate patients and communities on
the health-related dangers of unsustainable
behaviours and global environmental change.*®
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