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(Abstract

The accumulation of greenhouse gases in the atmosphere is causing climate change. There are certain gases such as carbon
dioxide that are emitted into the atmosphere through both natural processes as well as human activity. These gases trap heat in
the atmosphere and cause the global temperature to rise. Climate change can affect health due to the increased frequency and
intensity of heat waves, floods and droughts and outbreaks of infectious diseases. The overall effect of climate change on health
is negative and low-income countries are especially vulnerable to its effects.
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Introduction

“Climate change” refers to changes in temperature, rainfall,
snow and wind patterns. It is due to the rising levels of green-
house gases due to the burning of fossil fuels in developed and
developing countries. The United Nations Framework Conven-
tion on Climate Change (UNFCCC) has explained that climate
change alters the composition of global atmosphere (Figure
1). Both man-made and natural factors contribute to climate
change. Some examples of man-made causes include the use
of fossil fuels, cutting down of forests to develop farmlands,
etc. In 2022, the world experienced the highest temperature for
over 100,000 years (Figure 2). The results of climate change
include more frequent and intense heat waves, hurricanes and
increased risks from droughts, wildfires, and floods [1,2]. A
combination of these outcomes has affected human health and
public safety.

Climate change can affect various ecological and biological
systems and it has increased the frequency of both infectious
and non-communicable disease [3,4] (Figure 3). The Lancet
Commission on Health and Climate Change was established
in 2015 and its report was released in 2023 [5]. It concluded
that there has been little progress in protecting individuals from
the adverse health effects of climate change [5]. Low-income
and middle-income countries are not equipped to protect them-
selves from the effects of climate change [5]. As a result, they
suffer the most risks, even though high-income countries emit
the largest amounts of greenhouse gases [5].

Physical drivers of climate change
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Figure 1: Contribution of various gases to climate change.

Climatology and Climate Change

Greenhouse gases trap heat in the atmosphere. They can be
produced naturally by volcanoes and forest fires. However, the
warming seen today cannot be explained by natural processes
alone. From CE 1000 to 1750, carbon dioxide levels increased
from 275 to 285 parts per million, but over the next 250 years,
they rose from 285 to 379 parts per million, due to human ac-
tivity.
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Figure 2: Variation of average global temperature over last 100,000 years.

The models that are currently being used by Climatologists are
more comprehensive than the ones used in the 1990s [6]. They
use different interacting cycles to derive climate change mod-
els (Figure 4). Today’s models have been validated against
recorded data from the past [7]. However, modeling is not
an exact science. Some uncertainty is always present due to
the sensitivity of the climate systems to future atmospheric
changes [7]. Some discrepancies have been found between the
predicted levels and the actual greenhouse gas emission lev-
els [7]. Also, the models have wrongly predicted changes in
temperature and rainfall pattern. Hence, estimates of climate
change over the coming decades by various models are consid-
ered more hypothetical than predictive [7]. Some models have
indicated that even if mankind manages to curb excess green-
house gas emissions, the levels of world’s oceans will continue
to rise for the 1000 years [7].

Effect of Climate Change on Life Expectancy

A relationship between temperature and life expectancy has
been formulated that relies on the latitude of the earth and the
various climatic zones to make predictions [7]. It shows that
people living in warmer climates are more affected by colder
temperatures, and populations living in colder climates are
more affected by warm temperatures. Also, regions in which
housing provides poor protection against cold weather have
higher winter mortality rate [7]. The results of these studies
have shown a correlation between heat waves and mortality
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Figure 3: Climate change can affect various ecological and
biological systems.

among old people [7]. The data shows that mentally ill patients,
children and others with pre-existing conditions are especially
vulnerable to heat waves [7].

Effect of Climate Change on Metabolic Disorders

The human body has very few coping mechanisms to handle
excessive heat. The mechanisms that do exist include evapora-
tion by sweating, conduction, convection, and radiation. The
ability of the body to adapt to heat exposure declines with age,
pre-existing conditions and the use of prescription drugs [8].
The duration and intensity of heat exposure can determine if
cramps and heat-related edema occur or whether heat exhaus-
tion and life-threatening hyperthermia or heatstroke can devel-
op [9]. A heat stroke can occur with minimal physical activity
and it affects the elderly and those suffering from dementia,
cardiovascular disease, diabetes, hypertension, renal disease,
and alcoholism [9]. Heat stroke can result in cardiac arrest [9]
as well as atrial and ventricular arrhythmias, myocardial in-
farction (MI) and stroke [9].

Effect of Climate Change on Infectious Diseases

The increase in temperature affects the rate of pathogen rep-
lication [7]. In colder and dryer climates, changes in climate
can affect the ecological balance and trigger epidemics [7]. The
increased temperature can result in outbreaks of infections if
pathogens are present in water and food [10]. Salmonella bac-
teria are present in animal gut and food and cholera bacteria
are found in contaminated water. Both Salmonella and Cholera
bacteria proliferate rapidly at high temperatures [7].

An increase in the life-cycle of both the vector species, such
as mosquitoes, and the pathogens such as protozoa, bacteria
and viruses, can increase the potential transmission of many
vector-borne infectious diseases such as Malaria, Dengue Fe-
ver and Leishmaniasis [11] (Table 1). For example, Malaria is
transmitted by Anopheles mosquitoes that live and breed on
the surface of stagnant water [12]. Many studies have shown
that an increase in ambient temperature has caused an increase
in the geographical distribution of malarial mosquitoes [13].
Another viral disease, Dengue, is transmitted by the Aedes
mosquito. It causes about 96 million cases every year and an
estimated 40,000 deaths [12]. Other viral mosquito-borne dis-
eases include Zika, Chikungunya, Yellow and West Nile fever
[12].

Effect of Climate Change on Mental Health

Climate change can affect the mental health and well-being of
societies [13]. Factors contributing to climate change can in-
duce anxiety about the unknown in places at risk from flooding
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Table 1: Examples of vector-borne diseases sensitive to cli-
mate change.

Vector Infectious Disease
Mosquitoes | Malaria

Sandflies Leishmaniasis
Triatomines | Chagas Disease

Ixodes Ticks | Lyme Disease

Tsetse Flies | African Trypanosomiasis
Blackflies Onchocerciasis

Snails Schistosomiasis

and drought [13]. The combination of social and environmen-
tal stress causes diverse mental health conditions and results in
anxiety and depression, post-traumatic stress disorder (PTSD)
and impaired sleep [13].

Health Impact of Climate Change in Africa

An epidemic of Malaria has been reported in East Africa,
Rwanda and Zimbabwe for the last 15 years. It has been as-
sociated with climate variability [11]. Malaria outbreaks have
also been reported in Somalia and Kenya following flooding
caused by the El Nifio cycles in 1997/98 [14]. El Nifio caused
the epidemic of cholera in Djibouti, Somalia, Kenya, Mozam-
bique and the United Republic of Tanzania due to the rise in
sea-surface temperature and flooding. It has been concluded
that a significant association between water supply from Lake
Tanganyika and the risk of infection for cholera exists. The
cause of this is most likely due to warming of the African lakes.

Health Impact of Climate Change in Asia

In Asia, the main public health risks are Malaria and Cholera
[11]. Malaria is one of the most important vector-borne dis-
eases in India, Bangladesh, Sri Lanka, Thailand, Malaysia,
Cambodia, Vietnam, Indonesia, Papua New Guinea and parts
of China [11]. In many South Asian countries, water-borne dis-
eases such as cholera, and diarrheal diseases such as giardiasis,
salmonellosis and cryptosporidiosis, are presently affecting in-
dividuals whom are drinking contaminated water. As the tem-
perature increases, these diseases could become more rampant
in many parts of South Asia [11].
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Figure 4: Various interacting cycles are used to derive climate change models.
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Health Impact of Climate Change in Europe

The major health impact in Europe is mainly due to thermal
stress and air pollution [15]. It has been conjectured that the
recent emergence of Malaria in southeastern Europe might be
due to the increase in average temperaturell. In England and
Wales, more than 2000 deaths were reported16 in a heat wave
in western Europe in 2003 [16]. In France, it was estimated
that more than 14,800 extra deaths occurred during the first 3
weeks of August 2003 [17].

Future Direction

Climate change scenarios are obtained from various global
climate change models. The measurements obtained are then
applied to obtain projections for the frequency of occurrence
of various diseases in the future. The World Health Organiza-
tion (WHO) has estimated that the Global Burden of Disease
(GBD) due to climate change can be related to a parameter
called Disability Adjusted Life Years Lost (DALYS). The epi-
demiological models need to be correlated to these to estimate
the effect on frequency of deaths due to Malaria, Diarrhoea,
Malnutrition, etc.

Conclusion

Since the effects of climate change, including the impact on
health, are increasing rapidly, a global response against climate
change has to be organized quickly. Some researchers have
expressed concerns that governments and healthcare providers
are still not completely aware about the increase in the health
burden due to climate change. In fact, physicians need to be
especially trained to handle the health outcomes of climate
change.
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