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ABSTRACT 

Despite being one of the most important societal challenges of the 21st century, public engagement with climate 
change currently remains low worldwide. Mounting evidence from across the behavioral sciences has found that 
most people regard climate change as a non-urgent and psychologically distant risk—spatially, temporally, and 
socially-which has led to deferred public decision making about mitigation and adaptation responses. Climate 
change is increasing risks to human health and to the health systems that seek to protect the safety and 
well-being of populations. Health authorities require information about current associations between health 
outcomes and weather or climate, vulnerable populations, projections of future risks and adaptation 
opportunities in order to reduce exposures, empower individuals to take needed protective actions and build 
climate-resilient health systems. Health authorities from local to national levels badly seek this information by 
conducting climate change and health vulnerability and adaptation assessments. While assessments can 
provide valuable information to plan for climate change impacts, they are often not integrated into adaptation 
decision making, probably because the health sector is not involved in climate change policy-making processes 
at the national level. Significant barriers related to data accessibility, a limited number of climate and health 
models, uncertainty in climate projections, and a lack of funding and expertise, particularly in developing 
countries, challenge health authority efforts to conduct rigorous assessments and apply the findings. This paper 
reviews the evolution of climate change and health vulnerability and adaptation assessments, including 
guidance developed from such projects, and implementation of the findings to support health adaptation action. 
The findings derived from the study will support collaborative efforts to protect health from current and future 
climate change hazards. Health authorities may benefit from additional resources to ensure that evidence about 
climate change impacts on health could effectively be translated into needed actions to build health resilience.

INTRODUCTION:

In recent time climate change is viewed as one of 
the most significant global problems which affect 
directly or indirectly alter the structure of the 
environment.1 The world’s climate has always 
been changing between hotter and cooler periods 
due to various factors. Although the basic science 
of climate change is now clear, the full range of 
effects due to human influenced climate change is 
still not fully understood. However, it is known 
that climate change in the next hundred years will 
be significant and by the year 2100 best estimates 

predict between a 1.8˚C and 4 ˚C rise in average 
global temperature, although it could possibly be 
as high as 6.4˚C. Food production will be 
particularly sensitive to climate change, because 
crop yields depend directly on climatic conditions 
(temperature and rainfall patterns) and could lead 
to food yields being reduced by as much as a third 
in the tropics and subtropics. Meanwhile future 
tropical cyclones will become stronger, with faster 
wind speeds increasing the amount of damage 
they cause; floods will become more common due 
to changing rainfall patterns and glacier melt in 
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the summer; sea-level rise could inundate large 
areas of low lying countries; and the changing 
climate may indirectly cause misery by increasing 
the incidence of disease and conflict. 
Furthermore, biological diversity the source of 
enormous environmental, economic, and cultural 
value will be threatened by climate change.2

To mitigate the adverse consequence of climate 
change, people’s preparedness is essential. 
However, people’s perceptions of climate change 
and the way they respond depend on their 
knowledge.3,4 So understanding local community 
perceptions on impacts, causes, and responses to 
climate change is vital for promotion of 
community resilience towards climate change. 
Communities perception about how climate is 
changing5 and their contribution is useful in 
identifying adaptation strategies. Populations in 
developing countries are more exposed to climate 
change and they have low capacity to react to the 
related impacts. For example, recurrent changing 
climate in West Africa has led to decrease in 
rainfall since the late 70s.6-12 This resulted in a 
reduction of stream flow and wetlands leading to 
severe droughts.13,14 Yet, instead of being 
proactive, communities are not prepared to react 
to the effects of climate change in West Africa.15 
Although the observation of global climate change 
has been largely based on meteorological data, 
there is paucity of information on how humans use 
local ecological knowledge to recognize and 
respond to such changes.16 Adger et al.17 suggest 
that local communities could interpret and 
construct climate change trends and local 
indicators within a cultural setting. The United 
Nations (UN) recognizes the significant role played 
by indigenous knowledge, cultures, and traditional 
practices in promoting sustainable development, 
equity, and management of the environment.18 
They further argue that since culture is embedded 
in societal modes of production, consumption, 
lifestyles, and social organization, it should be 
recognized in understanding both mitigation and 
adaptation to climate change. Understanding and 
building upon perceptions, experiences, and IK on 
climate change can contribute towards 
strengthening the resilience of poor societies who 

are characterized by weak infrastructure & 
economic well-being.19

The impacts of global warming and climate 
change for Bangladesh seems to be most critical 
as large part of the population is chronically 
exposed and vulnerable to a range of natural 
hazards. The effects of global warming have 
already been evidenced in climate variability, 
change and extremes. More adverse impacts are 
projected for the coming decades, particularly for 
low lying coastline and flood plain ecosystems 
which characterize Bangladesh. To understand how 
global warming and climate change will impact 
Bangladesh in future, influence its development 
aspirations and chart its roadmap for sustainable 
development, three considerations are critical. 
The location of Bangladesh is in a deltaic plain of a 
major river basin, making it susceptible to floods 
and cyclones. The country is extremely populated 
in a small area, and one of the most densely 
populated in the world. The country is still a 
low-income country, particularly the people living 
in the coastal belt and river basin live below 
subsistence level, making them already 
vulnerable. So there is an urgent needto assess 
vulnerability of people and assess their plan for 
adaptation. As this a broader study and 
encompasses vulnerability in terms health, 
agriculture, environment and so on, it is beyond 
the scope of the present study to present it 
comprehensively. The present study would, 
therefore, be a review of the studies to assess 
vulnerability & adaptation (V&A) measures as part 
of efforts by governments and experts to better 
understand and respond to climate change risks 
to health. It provides information on the type of 
guidance that has been developed for conducting 
V&A studies and summarizes national and 
subnational assessments that have been 
conducted. The importance of this study lies in 
helping to build the evidence-base of climate 
change impacts on health. Recommendations are 
then provided about supporting future V&As, 
establishing local climate change health risks, 
vulnerabilities and adaptation activities and 
applying the knowledge generated to protect the 
health of populations. The study intends to attain 



82

Ibrahim Card Med J 2019; 9 (1&2): 80-92  Ibrahim Cardiac Hospital & Research Institute

R
EV

IE
W

 A
R

TI
C

LE

the following objectives:

1)  Provide an idea about climate and climate change

2)  Highlight the evidences of climate change

3) Assessing People’s vulnerability or adaptive 
response or preparedness to the potential 
ill-effects climate change on human health, in 
the context of Bangladesh

METHODS:

To estimate the number of national V&As that 
have been conducted expert knowledge and the 
database of the World Health Organization (WHO) 
were used. WHO sourced data consisted of the 
results from the 2015 WHO Climate and Health 
Country Survey reported through the WHO/United 
Nations Framework Convention on Climate 
Change (UNFCCC) Climate and Health Country 
Profiles,20 the unpublished results of a WHO 
commissioned review of assessments, and 
different reports from the WHO Regional Offices 
available online. The WHO Climate and Health 
Country Survey collects global data on a suite of 
indicators measuring global progress on climate 
change and health every two years. These 
indicators include the number of countries that 
have conducted a V&A survey.

An additional semi-structured search of the 
PubMed and PMC revealed 20 articles with 
discussion of climate change and health V&As. Of 
these 20 articles, 2 werereviewed as abstract 
only, and 18 received a full-text review. The 
review results supported the WHO data. A review 
of the United States Agency for International 
Development (USAID) database revealed a 
further 3 V&A studies  that have been 
conducted-in Uganda, Senegal and Mozambique- 
with the assistance of USAID’s African and Latin 
American Resilience to Climate Change (ARCC) 
Program.

LITERATURES REVIEWED:

1. Climate and Climate change:

Climateis defined as the weather conditions 
prevailing in an area in general or over a long 

period, at least consecutive 30 years. Simply it is 
the “average weather” in a place. It includes 
patterns of temperature, precipitation (rain or 
snow), humidity, winds, cloudiness, sunshine 
throughout the year, averaged over a series of 
years. Climate change may refer to the change in 
average weather conditions or in the time 
variation of weather around long-term average 
conditions. It is measured by variation in 
temperature, humidity, atmospheric pressure, 
wind precipitation, atmospheric particulate matter 
count and other meteorological variables over a 
prolonged period of time.

Climate patterns play a key role in shaping natural 
ecosystems and their dependent human 
economies and cultures. But the climate that we 
have come to expect is not what it used to be, as 
the past is no longer a reliable forecast of the 
future. Once, all climate changes occurred 
naturally. However, we started to alter our climate 
and environment through changing agricultural 
and industrial practices during the Industrial 
Revolution. Before the Industrial Revolution, 
human activity emitted very few gasses into the 
environment, but now we are influencing the 
mixture of gases in the atmosphere by fossil fuel 
burning and deforestation. With dramatic effects, 
our atmosphere is rapidly changing, and that 
transition is occurring faster than any changes 
seen in the last 2,000 years.(http://www.epa. 
gov/globalwarming/emissions/index.html).

2. Highlighting the evidences of climate change:

The impact of climate change on the environment 
and human health is far reaching and thus 
influencing social changes in many aspects. The 
impact of climate change has seen in numerous 
aspects, for instance human health, ecosystem 
health and biodiversity, food production, economic 
growth, tourism, and water resources.21

As a result of climate change, the world is now 
experiencing warming effects from intensive use 
of fossil fuel with increasing atmospheric 
greenhouse gases. According to an IPCC22 report, 
global surface temperatures have risen by an 
average of 0.13 °C per decade since 1950. At the 
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same time, on the scale of potential GHG 
emissions, global average surface temperatures 
can be raised from 1.8 °C to 4 °C by the end of the 
topic of the 21st century. In fact, the atmosphere 
in the next few decades will begin to warm.22 

Climate change consists of an increase in 
atmospheric temperature, melting of glaciers with 
consequent rise in sea level, sinking islands, lack 
of fresh water with consequent rise in disease, 
increased diarrhoeal disease and endemic 
mortality, increased coastal water temperature 
associated with proliferation of Vibrio cholerae 
with eventual rise in cholera.23 Every nation in the 
world in one way or another contributes to climate 
change phenomena involving industrialisation, 
fossil fuel burning, deforestation and unlimited 
use of resources and energy contributing to GHG 
emissions.24

3. Impact of Climate Change on Human Health

3.1 Climate Change & Health:

Accumulated scientific evidence suggests that 
climate variability and change pose serious risks 
to people living across the globe.25-27 Extraordinary 
improvements to global health made in recent 
decades are at risk of reversal due to the 
anticipated impacts of climate change.28 Countries 
lacking adaptive potential, vulnerable populations 
(e.g. indigenous peoples, people relying on 
agricultural livelihoods) and certain regions facing 
severe challenges, such as small island developing 
countries and the Arctic, are more vulnerable to 
its effects.29 Climate change challenges countries ' 
efforts to achieve key sustainable development 
goals (SDGs) under the 2030 Sustainable 
Development Agenda (e.g., SDG 1-No Poverty; 
SDG 2-End Hunger; SDG 3-Good Health and 
Well-being; and SDG 6-Clean Water and Health).30 
For example, climate change could lead to 100 
million more people living in extreme poverty.

Evidence-based information on current and 
potential future health risks, vulnerable 
populations, and effective adaptation options are 
needed to prepare individuals and communities 
for climate change health impacts.31 This includes 
identifying innovative adaptations for public 

health officials to understand and respond to more 
severe and possibly compounding effects of future 
climate change, such as tipping-point threats and 
shock events beyond the range of current 
experiences.32

Changes in climate and the associated 
environmental changes continue to be reported 
globally.33,34 Such changes have significant and 
wide-ranging effects, including direct and indirect 
health and well-being impacts.35,36 While the 
health impacts of climate change are projected to 
be felt globally, some communities have been 
recognized as being particularly vulnerable to 
health-related climate change.37-40 The health 
impacts of climate change are often localized and 
dependent on geographic location, biophysical 
factors, social and environmental relationships, 
cultural practices, and traditional knowledge.41 
Local vulnerability assessments support efforts to 
prepare for and adapt to the current and future 
impacts of climate change on Inuit health.42

While many tools are available to direct human 
health vulnerability assessments to climate change, 
they all share a common first step: working with 
local communities and national stakeholders to 
define and explain the most significant climate- 
sensitive health outcomes (i.e. climate-sensitive 
health outcomes and variability) for a population/ 
region in question.43-47 In order to direct health 
research and effectively inform the creation of 
public health adaptation strategies and initiatives, 
this phase is necessary to identify and recognize 
climate-sensitive health priorities at adult, household, 
community and regional scales.48,49

3.2 Physical Effects

Climate-sensitive diseases include heat-related 
diseases, water-borne diseases, vector-borne 
diseases, air pollution-related diseases, and 
extreme weather-related diseases such as floods, 
droughts, wind storms and fires. Endemic diseases 
such as malaria and cholera, meningococcal 
meningitis, dengue, leptospirosis, and rickettsial 
infections are common transmissible diseases that 
are prone to climate change. Water-borne 
diseases are mainly transmitted by flood-water 
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and cause extreme contamination as rainwater 
floods the urban metropolis and contributes to 
major pollution of natural water supplies. These 
catastrophic events occurred in southern Malaysia 
from mid-December 2006 to late January 2007, 
where the flood affected nearly 200,000 people 
along with 16 deaths reported.50

Increased difficulties in accessing quality water 
sources, due to climate change, contribute to the 
disease burden that ultimately impede the 
freedom to live a long and healthy life. Because of 
erratic rainfall, water supply and quality will be 
hampered, which in turn will lead to warmer 
climate conditions favoring the multiplication of 
aquatic-borne pathogens, particularly cholera and 
vector-borne diseases, such as malaria and 
dengue.51,52 Worldwide warmer temperatures 
contribute to the breeding of mosquitoes that may 
carry malaria.53 Higher levels of contamination 
associated with warmer environments are 
experienced in the environment, leading to a 
higher risk of mortality from respiratory diseases. 
Climate change has caused about 5.5 million 
deaths of human lives in 2000, according to Rodo 
et al.54 Due to malnutrition, 2.8 million of them 
were passed; another 1.5 million were thanks to 
diarrhoea, and malaria affected another 1 million 
lives. However, another 200,000 were lost due to 
flooding and interestingly, nearly half of all was 
lost in the area of East and South Asia.

3.3 Psychological Effects

Physiological effects due to temperature on the 
human body are well known as extreme heat or 
cold conditions can affect many body functions. 
Researchers have found some negative emotional 
reactions in some individuals due to climate 
change.55 Medical practitioners have also 
experienced the increased number of patients 
with anxiety, depression.56

Wide-ranging research has found a strong 
relationship between climate change and stress.57 
Furthermore, researchers also note that the 
psychologist's consensus has grown tremendously 
on the impact of environmental issues and their 
impact on their behavioral aspects.58-60 

Nevertheless, the IPPC study22 found that human 
behavior and its relationship with the components 
of climate change were the least important. 
Nevertheless, evidence appears to emerge that 
people are generally concerned about environmental 
issues and their effect on their physiological 
dimension.61

Food is known as health's backbone. So if food 
production is hampered by climate change, it will 
ultimately have a negative impact on our nutrition 
and health. Gohari and associates62 assessed the 
impacts of climate change on crop production and 
water quality of four main crops (wheat, barley, 
rice and maize) in the Zayandeh-Rud River Basin 
in Iran. Multi-model ensemble simulations are 
used for the study period (2015-2044) to resolve 
uncertainties in climate change projections. As a 
result of climate change, monthly temperature will 
rise by 1.1 to 1.5 °C on average. For different 
months of the year, monthly variations for 
precipitation may be positive or negative. 
However, with climate change, precipitation will 
decrease by 11% to 31% on an annual basis. 
While warming may shorten the growing period, 
crop production and water productivity of all crops 
are expected to decrease due to lower 
precipitation and higher water requirements at 
higher temperatures. Rice and maize are more 
vulnerable to climate change due to their high 
demand for irrigation water among the four crops 
studied. As a consequence, their continued 
development under climate change can be 
affected. Considering the locally high economic 
and food importance of these crops in central Iran, 
this result is particularly important.62

4. Assessment of people’s vulnerability:

People’s awareness about the effect of climate 
change on health as indirect measure of 
vulnerability:

The impact of climate change is generally 
perceived by people from western countries. The 
level of awareness on climate change issues in 
developed countries is appreciably high. For 
instance, only 1% of the English have not heard of 
either 'climate change', 'global warming' or the 
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'greenhouse effect'.63,64 In addition, 92% of 
Americans are aware of global warming by 76% 
have already viewed climate change caused a 
serious problem in all aspects of human life.65 
However, the context of perceived awareness on 
the issues like environment, controlling energy 
consumption and health related by the young 
segments takes a low priority by previous 
academic researchers.66-69

To reverse global climate change trend needs 
widespread support for policies and opportunities 
to reduce carbon emissions. Although advocating 
carbon neutrality is definitely in the best interests 
of the environment, hindering economic growth is 
not in the material interests of nations or 
individuals.70

The success of environmental education programs, 
like Al Gore's The Climate Campaign, testifies to a 
perception that increasing awareness can alter 
individual attitudes and encourages activism, but 
there is little real evidence that this is so.71 
Although short-term habits frequently alter as a 
result of educational experiences,72 the resulting 
behavioral changes are usually short-lived.73 

Located on an active delta, Bangladesh is 
characterized by a high level of instability in the 
atmosphere that presents high exposure to 
climate hazards and natural disasters. The country 
annually faces floods, riverbank and coastal 
erosion and is also susceptible to cyclones that 
form in the Bay of Bengal due to the country's 
funnel shaped coast.74 High incidence of poverty, 
particularly in the coastal belt, further perpetuates 
socioeconomic vulnerability of local communities 
and the country as a whole.75

Globally, both the severity and frequency of 
disasters have increased significantly, and there is 
increasing recognition of the link between climate 
change and extreme events.22 Managing the Risks 
of Extreme Events and Disasters to Advance 
Climate Change Adjustment). In their research, 
Sarker et al76 mentions the increasing trend in 
temperature in Bangladesh over the past three 
decades, especially during the moonsoon season. 
The Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change 
(IPCC-AR4) states that Bangladesh is predicted to 
experience an increase in average daytime 
temperatures of 1.0 ˚C by 2030 and 1.4 ˚C by 
205077 indicating the effects of anthropogenic 
climate change.

Bangladesh's coastal districts are uniquely 
vulnerable to climate change due to their very low 
elevation, with some of the land at sea level, the 
topography of the deltaic area and the Bay of 
Bengal (which funnel up seawater) and also 
socio-economic and infrastructural factors that 
restrict the country's low, though increasing, 
capacity to address the effects of climate change.78 
It is well documented that the coastal regions of 
southwest Bangladesh are already being affected 
by slow onset of climatic stresses such as rising 
temperatures, salinity intrusion into agricultural 
soil and groundwater, as well as an increase in the 
occurrence and intensity of sudden shocks such as 
floods, cyclones, storm surges and riverbank 
erosion as a result of climate change.79,80

5. Climate Change and Health Vulnerability 
and Adaptation Assessments:

Health authorities perform climate change and 
risk assessments and adaptation assessments on 
a local, regional or national scale to identify and 
interpret information needed to prepare health 
systems for climate change impacts. The 
participatory design of these studies requires a 
number of stakeholders to support efforts to plan 
for climate change. We have a similar set of goals 
and procedures, although the nature of individual 
studies can vary considerably. Key evaluation 
functions include:81

• Increase knowledge and understanding of 
existing correlations between weather/ 
climate and health outcomes, including the 
wellbeing of communities most vulnerable to 
these risks;

•  Provide health and emergency management 
agencies, stakeholders and the public with 
information on the extent and trend of 
current and future climate variability and 
change-related health risks; and
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•   Identifying opportunities to integrate climate 
change issues into current policies and 
programs aimed at managing weather and 
climate-related health threats and developing 
new strategies where possible to mitigate and 
reduce the severity of potential risks;

•   Acting as a benchmark study to track future 
risk changes and based policies and 
programs;

•   Collaborating with industries such as water & 
sanitation to encourage programs aimed at 
improving the health of the population in a 
changing climate.

The ultimate objective of an evaluation is to 
support the implementation of adaptation and risk 
management measures which are effective in 
reducing current and future climate-related risks 
to human health and well-being, including among 
populations most vulnerable to impacts. In 
partnership with a wide range of stakeholders 
within and outside the health sector, V&As create 
evidence-based adaptation plans or approaches 
for health authorities.81 Health National Adaptation 
Plans (HNAPs) and the Building Climate Resilient 
Health Systems Operational Framework (2015) 
are complementary tools designed by WHO to 
apply V&A information to define strategic goals 
and plans to build health resilience to climate 
change. HNAPs may be included as sector-specific 
adaptation plans.82,83

DISCUSSION & CONCLUSION:

Climate change and health vulnerability and 
adaptation assessments (V & As) are an important 
instrument and process to obtain information for 
understanding and addressing climate change- 
related risks.84 They can also provide the 
knowledge needed to realize potentially large 
health co-benefits from well-designed adaptation 
and greenhouse gas mitigation measures.Over 
the past few decades, the global evidence base on 
climate change effects on health has expanded 
through the publication of reports from the 
Intergovernmental Panel on Climate Change 
(IPCC),85,86 global disease burden analysis from 
climate change,87 and related research.88-90

Direct and indirect health impacts associated with 
climate change are caused by rising 
temperatures, altered patterns of precipitation, 
and increasingly severe and recurrent extreme 
weather events.22,26,88 Direct health impacts are 
caused by hazards such as heat waves, droughts 
and hurricanes, and indirect impacts are caused 
by exposure to disease vectors and air and water 
pollution. Rising levels of carbon dioxide can also 
increased the nutrient value in staple crops, 
contributing to climate change. This could 
increase food insecurity among certain 
populations, especially in developing countries.91 
A number of social factors can either intensify the 
health effects of climate change's environmental 
effects or help mitigate them by public health 
initiatives. There are gaps in knowledge about the 
effects of climate change on public health, food 
distribution, hunger, rural communities, indigenous 
groups and marginalized people.

With well-designed adaptation steps, many of the 
health impacts of climate variability & change can 
be minimized or prevented.26,84 Health adaptation 
refers to "the process of planning, implementing, 
tracking and reviewing plans, policies and 
measures to reduce and take advantage of 
opportunities related to climate change.92 Public 
health officials have decades of experience with 
well-known, successful measures to mitigate many 
climatic and weather-related health threats such 
as air and water pollution, contaminated food, 
vector-borne diseases, ozone depletion, and 
extreme weather events (e.g. heatwaves, floods, 
droughts, wildfires, ice storms, hurricanes).93

Further understanding of the health and well- 
being risks posed by climate change and advice 
available to health authorities for vulnerability 
assessment has resulted in more local, regional 
and national studies. Assessments on climate 
change and vulnerability to health and adaptation 
provide valuable information to health authorities 
to enhance the resilience of individuals, 
communities and health systems to climate 
change impacts. They also contribute to 
development of the global evidence-base on 
climate change and health needed to inform 
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adaptation and greenhouse gas mitigation 
measures in the future, ensuring that they benefit 
the well-being of populations.

Expanded initiatives through V&As to continue to 
build this global evidence base and inform the 
creation of solutions to protect against that 
threats from climate hazards include further 
development of both quantitative and qualitative 
evaluation approaches, techniques and guidance 
documents.94 This would include, for example, 
prioritizing adaptation choices, using qualitative 
methods to evaluate the future. Improved skills 
development in environmental health and 
epidemiology, which requires knowledge and 
expertise to identify health threats in the context 
of environmental and climate change, will help 
health authorities in V&As. More rigorous metrics 
and methods to quantify adaptive ability and the 
efficacy of existing adaptations, as well as more 
climate scenario and modeling knowledge specific 
to national and local scales, will boost the rigor of 
assessments. To order to prepare for potentially 
severe or catastrophic events, increased knowledge 
of systemic, synergistic, cascading or compounding 
health effects from climate change needs to be 
included in V&As. Use V&As as a key tool for 
fostering successful adaptation to climate 
change's health impacts would benefit from 
increased cooperation, communication and 
learning between health authorities.
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