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1. Introduction

1.1 Background

Climate change is a major global threat that severely impacts not only the environment, but also
human health, national security, stability thereby impeding progress. Detrimental impacts of
climate change on health have been increasing globally over time. The Intergovernmental Panel
on Climate Change (IPCC) Sixth Assessment Report, released in 2022, highlights several major
concerns related to climate change and human health. Some of the key concerns raised in the
report include impacts of climate on health on vulnerable populations such as children, the
elderly, and communities in low- and middle-income countries.

Evidence shows that rising temperatures have been found to result in heat-related illnesses? and
worsening air quality can exacerbate respiratory and cardiovascular diseases.® Similarly, changes
in precipitation patterns often contaminate water sources and along with rising temperatures,
enhance the risk of water-borne diseases causing shifts in the distribution of disease-carrying
vectors, resulting in increased occurrences of these diseases, for instance, malaria and dengue.*>6”
Changes in temperature and precipitation patterns have also been found to have a negative
impact on agriculture and food production, resulting in food shortages and starvation, thereby
leading to food and nutritional insecurity.® Recent studies have documented instances of mental
health with climate change.® Furthermore, studies are being conducted to establish linkages
between migration and displacement caused by extreme weather events and other environmental
disasters and the increased risk of disease outbreaks (communicable and non-
communicable).1011.12

The above scientific understanding and the large evidence base shows that climate change
impacts human health both directly and indirectly thereby adding an additional strain on existing
health systems, in many cases in developing countries which may already lack the resources or
capacity to respond effectively.'®

Thus, in order to ensure that our health systems are equipped to shoulder the increasing disease
burden, it is critical to understand the climate health linkages, pathways of growth and gaps in
current research on climate and health. Also, response measures and its adequacy may help
understand how well countries may respond to the challenges of this growing concern on human
health impacts. The aim of this report is to discuss the impacts of climate change on human health
and its responses in the Indo-Pacific region. The impacts of climate change on human health as
well as the various pathways that determine linkages between the two are presented in Section
3. The section highlights direct and indirect impacts and vulnerability routed through various
conditions being created that contribute to the mortality and morbidity. A discussion on
differential vulnerability and the underlying drivers of vulnerability in the study region is also
presented in this section. Section 4 delves into the current structures of the public health systems
in the selected countries, providing in-depth information about their mechanisms for responding
to climate adaptation. It also outlines the potential benefits and co-benefits associated with these
response mechanisms.
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1.2 Research Questions

Given the above concerns, key research questions are as follows:

1.

What is the current understanding and advancement in science discussing various
pathways that indicate the linkages between climate change and health?

What are the key adaptation and mitigation actions/priorities in the study region as
outlined in the Nationally Determined Contributions (NDCs), Long Term Strategy (LTS),
and National Adaptation Plans (NAPs)?

What are the main drivers of differential vulnerability identifying marginalized
populations affected by climate change impacts on health and how do they interact with
each other?

What are the abilities of existing health systems in responding to climate-induced health
impacts?

Are there approaches by way of plans, policies, practices, pilots that serve as good practice
for scaling up?

What recommendations can be provided to improve on health systems response to
climate-induced risks in the selected countries?

1.3 Objectives of the Study

Based on the above, the study seeks to focus on the following broad objectives:

1.

Conduct a desk-based review of evidence on impacts of climate change on health in order
to establish linkages and conceptual pathways between climate change and human health
in the Indo-Pacific region.

Review of literature to identify adaptation and mitigation actions that address health
impacts through direct or indirect interventions including mapping of actions that lead to
tangible health outcomes.

Assessing the degree of disproportionate impacts on vulnerable groups in the selected
countries and identifying the underlying drivers of differential vulnerability based on
biophysical, socioeconomic, governance characteristics.

Understand the existing public health systems in selected countries and their abilities to
include response to climate-induced health risks (strategies, interventions and delivery
models) including targeting the poor and the vulnerable.

Highlight the approaches —plans, policy, practices, and pilots from the selected countries
that can serve as good practices to be considered for scaling up.

Outline the potential recommendations to enhance the resilience of health systems to
climate risks based on policy priorities aligning with different multilateral, national
processes where these linkages can be established.
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2. Methodology

Encompassing an extensive stretch from the Indian Ocean to the western shores of the Pacific
Ocean, the Indo-Pacific region includes remarkable cultural, economic, and geopolitical diversity,
with around 40 countries within its bounds (Figure 1). This expansive area features economic
powerhouses such as China, Japan, and South Korea, alongside emerging economies spanning
Southeast Asia and the Pacific Islands.*

Papua New Guinea
Nauru
Kiribati
Solomon Islands
Tuvalu
\ 9. Vanuatu
10. Fijilslands
11. Samoa
12. Tonga
13. Kook Islands
14. Niue

® NG AW e

Australia India Mongolia

the Philippines

Republic of Korea - Thailand

Singapore Timor Leste

Bangladesh Indonesia Myanmar
Bhutan ) Japan Nepal

Brunei Laos New Zealand

Cambodia Malaysia Pakistan Sri Lanka Vietnam

Democratic People’s Republic of Korea Maldives People’s Republic of China Taiwan the Pacific Island Countries (14)

Figure 1 Countries in the Indo-Pacific Region
Source: Compiled by authors

Amidst the rapid economic growth and urbanization, the region confronts the urgent challenge
of climate change. From coastal areas grappling with sea-level rise to countries contending with
extreme weather events and vector-borne diseases, this region presents a rich tapestry of climate
challenges that can profoundly impact the health and well-being of its diverse populations. The
objective of this study is to gather evidence on the health impacts of climate change in the Indo-
Pacific region by conducting in-depth analyses and case studies for eleven specific countries. The
aim is to enhance the understanding of the current state of research and knowledge concerning
the interlinkages of climate change and health risks in the region. Furthermore, the study also
seeks to assess the preparedness of the healthcare systems to effectively address the challenges
posed by these risks.

The study encompasses a thorough initial review of existing literature and consultations with the
FCDO team to ensure alignment between the study's objectives and FCDO's strategic priorities.
These consultations guide decisions regarding the selection of the countries to be studied, the
research methodology, and the overall direction of the study. Besides, other experts and
consultants were identified for consultations to further strengthen the various outputs.
Subsequently, the study proceeds by selecting specific countries within its scope. This is followed
by a comprehensive narrative literature review conducted within the selected countries to analyse
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the available evidence on the impacts of climate change on health. This process also involves
identification of adaptation health response and understanding differential vulnerability across
population to these impacts.

Additionally, a comprehensive review of public health systems in the selected countries is
undertaken to assess their readiness to confront climate change-related health challenges.
Institutions were identified to partner and lead the work in the identified countries to develop
the country reports. The partners further conducted extensive consultations with local
institutions/organizations working on climate change and health related issues in the selected
countries.

The proposed methodology is described in Figure 2.

Criteria for .
country selection
* Insights from * Selection of eleven + Evidences on + Identification and Recommendation
IPCC and Lancet countries in the climate change appointment of to IPRD for
Countdown 2022 Indo-Pacific and health impact local institutions/ addressing and
* Scoping review on region for deep- + Identification of organizations providing policy-
climate change dive analysis Adaptation working on driven solutions:
and health + Development of Health Response climate change o To address
*+ Review of health criteria for * Understanding and health related climate-health
vulnerability country selection the differential issues in each linkages
assessment and vulnerability selected country o Strengthen
adaptation action across population * Consultations climate
*+ Review by region * Review of public with FCDO and resilience of
—~LMICs, South health systems WHO contact healthcare.
Asia and North points o Align regional
America commitments,
supporting
COP26
> Consultations with FCDO <

Figure 2 Methodology for the study
2.1 Research Approach

A detailed literature review of studies on climate change and human health linkages focussing
on the Indo-Pacific region have been highlighted in this section. Relevant literature from different
sources including journals, IPCC, World Health Organization (WHO), World Bank, Asian
Development Bank (ADB) reports and websites, etc., have been reviewed which provides insights
on the evidence gaps on impacts and vulnerability in the Indo-Pacific region. IPCC Assessment
Reports and the sections discussing aspects of climate impacts on health and well-being, health
vulnerability as well as the region-wise chapters for Asia, Australasia and Small Islands served
as the foundation for the review. Additionally, reports by the WHO addressing the health risks
of climate change were also thoroughly assessed. The objective is to identify key human health
issues linked to climate change within the region, as well as to highlight any disparities in
recognizing these linkages among different countries and regions. The study aims to capture
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information using a 3-tier screening process, by scoping literature at the global scale, at regional
scales and at the national level for the selected countries.

While understanding the climate health linkages the region is the focus in this report. Literature
on adaptation and mitigation actions that address health impacts through direct or indirect
interventions has been compiled and reviewed. The study also includes a review on the broad
understanding of the existing public health systems in the selected countries highlighted in
section 2.1 and their abilities to include response to climate-induced health risks. The literature
review involved four broad steps:

a) Research scope and inclusion criteria

In the initial step of this literature review, the research scope and inclusion criteria were
established. As mentioned above, both published and grey literatures have been synthesized. Key
words used for the search broadly includes ‘climate change', ‘human health’, ‘impacts’,
‘vulnerability” and ‘geographical location’. Studies published after the year 2010 were considered.
Exclusion criteria were applied to exclude document types such as commentaries, letters to
editors, opinions, errata, and viewpoints. Additionally, articles that discuss climate in terms of
non-climate hazards resulting from geological events, such as earthquakes, or non-anthropogenic
climate change, such as volcanic eruptions, have been excluded. Non-peer reviewed journals such
as country profiles and reports published by international organizations such as the Asian
Development Bank, World Bank, WHO, One Health, UNICEF, etc., have also been included in
the study.

b) Literature search and retrieval

The academic databases—Scopus, PubMed and Google Scholar—were used for search and
retrieval of potential studies for the Interim Study. Scopus is Elsevier's abstract and citation
database that provides access to millions of scholarly abstracts and citations, along with analytical
tools. PubMed comprises millions of citations for biomedical literature from MEDLINE and life
science journals. An initial search in the databases with the keywords resulted in reflecting the
number of papers that showed up as we were searching. Owing to a large number of papers
available at the global scale, relevant papers were selected and referred to compile the
information.

¢) Screening and article selection

Upon conducting the initial search using the specified keywords, a considerable number of
papers were identified. To ensure the quality and relevance of the review, a screening process
was carried out. Articles were assessed based on their intersection with both climate change and
human health, across three scales: global, regional, and for selected countries. The term "global"
is defined for all countries in the world, while "regional" pertains to the countries in the Indo-
Pacific region, and "selected countries” includes the 11 countries which are selected for the study,
i.e.,, Bangladesh, Fiji, India, Indonesia, the Philippines, Thailand, Vietnam, Malaysia, Cambodia,
Nepal and Tuvalu. The definition of "health" is comprehensive, covering various aspects of
physical, mental, and social well-being. However, articles that examine climate change impact on
other species, such as plants, animals, and fish are excluded. Only articles published in English
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were included. The approach adopted ensured that most relevant papers are considered thereby
enhancing quality and accuracy of the findings.

c¢) Compilation and synthesis

In the final step, information from the selected articles was compiled and synthesized. This
involved reviewing and analysing the content of the selected studies by evaluating each article's
title and abstract to assess its relevance. Following this initial screening, a more detailed
assessment was conducted by analysing the abstracts and skim reading the main body of the
selected literature. Relevant pieces of literature were then selected for the study based on criteria
such as relevance, methodology used, and their findings.

2.2. Conceptual Setting

The initial step of the study involves establishing a conceptual setting for a comprehensive
exploration of the interlinkages between climate change and health. This foundational stage
encompasses a thorough search for existing research, utilizing relevant keywords across relevant
databases and sources. This step helps in identifying key themes, methodologies, and research
gaps in the literature and includes the following studies:

2.2.1 Climate change and health review from the literature

The impacts of climate change and environmental degradation on human health are becoming
increasingly evident worldwide. IPCC AR5, has categorized these health impacts into three
main groups: direct impacts of climate and weather, ecosystem-mediated impacts, and impacts
heavily influenced by human institutions.

* Direct impacts of climate and weather on health: includes impacts of floods and storms,
which lead to mortality as well as health issues such as drowning, injuries, and infectious
diseases (e.g., diarrhoeal disease, leptospirosis, vector-borne disease, and cholera).

* Ecosystem-mediated impacts on health outcomes: This includes vector-borne and other
infectious diseases, food- and water-borne infections and air quality-related impacts.

* Health impacts mediated through human institutions: Climate change affects health
through various human institutions, impacting nutrition, occupational health, and mental
health. Climate-induced disruptions to livelihoods can result in stress, anxiety, and other
psychological issues, while prolonged droughts can lead to an increase in suicidal
tendencies.

In continuation with the findings discussed in the ARS5, the latest IPCC AR6'° emphasizes the
increasing trend in climate-sensitive diseases, premature deaths, malnutrition, and adverse
impacts on mental health and well-being. The report also highlights the importance of globally
recognized health impact assessments, like the Global Burden of Disease study,'” which provides
scenario-based projections'® and establishes linkages with other global priorities, including the
SDGs."

Lancet Report 2022, acknowledges an increase in the number of detection and attribution
studies being undertaken to underline the influence of climate change on weather-related
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morbidity and mortality. It adds that findings of these studies are also being applied in public
health to enable informed decision making. However, these studies often focus on countries with
higher Human Development Index (HDI), leaving vulnerable countries understudied. Mental
health impacts are recognized, with rising temperatures and disruptions to livelihoods
contributing to stress, anxiety, and other psychological issues. Vulnerable populations like the
elderly, women, indigenous people, and minorities are at higher risk.

Report published by World Health Organization (WHO)? in 2021 indicates the gaps in research
and implementation that exist and need particular attention (Table 2).

Table 1 Evidence gap on climate change and human health
Less understood impacts of extreme weather events on
health, mental health implications, and well-being. Food
Health vulnerability to climate change and nutrition impacts on maternal and child health
The impact of deteriorating air quality on respiratory and
cardiological illnesses

Health protection strategies Lack of related literature for better planning and
implementation
A large share of the articles discussed the strategies in the
high-income countries with limited studies from highly
vulnerable regions such as Africa, South East Asia, the
Pacific Islands, Central America, and the Caribbean
regions. Cost-effectiveness of these actions is still to be well
understood.
Gaps in interventions in less understood areas including
emergency response (disaster resilience and response),
mental health, infectious disease outbreaks, etc., and other
co-benefits

Health impacts of potential adaptation =~ Limited research in mapping the health co-benefits of

and mitigation measures adaptation and mitigation measures though recent
evidence shows an increasing body of literature emerging
in this area

Decision-support and other tools These are emerging areas of work to be supported by
adequate research that can back the development of these
tools

Likely financial costs and Gaps include:

other resources * Financial implications of investing in preventive

measures

* Mainstreaming elements of health and well-being into
climate economics and economic evaluations

= Estimating the cost of inaction of financial and physical
implications of mitigation and adaptation strategies

Source: Compiled by authors

Besides, a review across different regions and population highlighted the vulnerable categories
where limited information and data provides scope to further enhance research and
implementation (Error! Reference source not found.).
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Table 2 Evidence gaps by vulnerable regions/population

Small Island
Developing
States (SIDS)

There are studies which indicate health risks in SIDS. Most of these studies
explored climate change-related health impacts of infectious diseases and few
studies examined related dietary changes, impacts on mental health, air pollution,
and heat-related illnesses. Quantitative research techniques such as health impact
assessment and disease modelling have been used. However, there is limited
information on health protection strategies and financial costs.

Indigenous and
aboriginal
populations

Migration and
displacement

Farmers

Age-
disaggregated
data, focusing
on the elderly
and children.

Availability of
gender-
disaggregated
data

Of the studies reviewed, a very small number assessed the impacts of climate
change on the health of indigenous and aboriginal communities. Majority of this
research was concentrated in the developed countries of Canada, Australia and the
United States with scarce literature from low- and middle-income countries.

Additionally, bulk of this research focuses on infectious diseases, issues of food
security, mental health, and extreme temperatures. Lastly, the section on indigenous
and aboriginal populations underscores the need to improve data availability,
enhance analysis of adaptation options and strengthen vulnerability assessment
tools to arrive at a comprehensive picture of the challenges faced by indigenous
groups worldwide.

Research on the health impacts of climate induced displacement and migration was
found to be extremely scarce. Interestingly, most of these studies discussed findings
on the topic from low- and middle-income countries.

Most studies focussed on reporting and documenting the effects on health but with
limited information on the strategies to respond to the risks. There was a lack of
research studies for the countries of America and Pacific region.

Studies reporting on farmers” health mostly focussed on food security, mental
health as well as exposure to temperature extremes. Other aspects of health that
were assessed include indoor air pollution and infectious diseases. Most of the
literature is of a qualitative nature than quantitative.

An equal but small number of studies related to climate and health were on ageing
population and children respectively. The most prominent health hazard explored
by these studies were temperature-related health risks, infectious diseases, such as
diarrhoea, and maternal and child health concerns. In terms of regional coverage,
majority of these studies were based in Asia and Africa and focussed on health
vulnerability followed by qualitative research studies to understand perceptions
regarding implications for maternal and child health.

The review concurs earlier studies regarding the scarcity of gender-specific data on
how climate change affects health.

A small portion of research reviewed considered gender-specific health outcomes
related to climate change. Predominantly, the studies accounted for health impacts
of temperature extremes with a focus on heat-related illnesses.
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Other impacts examined through a gender-specific lens included those on
implications of extreme weather events, mental health, food security and nutrition,
air pollution, infectious diseases, and NCDs.

Source: Compiled by authors

In addition, systematic review on health impacts of climate change indicates growth in research
on this issue over time with a large focus on impacts with limited information on strategies and
co-benefits.?? Most research was concentrated in high-income countries, with fewer studies in
vulnerable regions. The reviews emphasized the need for expanded research on specific
population groups, health-related impacts of climate change on livelihoods and migration, and
the integration of social factors into climate-health studies. Greater support for scholars in
middle- and low-income countries and a broader understanding of their expertise were also
highlighted as essential for a more inclusive research landscape.

2.2.2 Review of health vulnerability assessment and adaptation action

P Berry et al., 2018% indicate there are a complex set of impacts on health which vary across time
and space. The study acknowledges the role of Vulnerability & Adaptation (V&A) assessments
which foster cooperation on necessary climate action across sectors. Such collaborations are
fruitful for identification of adaptation and risk management responses which are preventive,
cost effective, and maximize health co-benefits. However, it reflects on the challenges in the
assessments and provision of these inputs in a timely manner for decision making. It indicates
issues with regards to availability of data, the need for participatory approaches to V&A engaging relevant
stakeholders as well as marginalized and high-risk population groups to account for their experiences and

perspectives in the decision making process.

The IPCC AR4, AR5 reports and DM David-Chavez et al.,>* acknowledge the significance of
indigenous knowledge systems in enhancing ability to adapt during extreme climate events.
Despite this recognition, there is limited evidence in the climate science research community that
accounts for these concerns. Besides, there is also a need for more inclusive approaches to be used
to gather information on indigenous knowledge systems including from indigenous communities

to be able to enhance the body of evidence and document good practices.

2.2.3 Literature review by region

A factsheet by ADB,% provides projections on morbidity and mortality for vector- and water-
borne diseases in South Asia for 2030, 2050, and 2080.

A systematic review of effects on public health of climate change adaptation responses was
conducted in Low and Middle-Income Countries (LMICs) by Scheelbeek et al., 2021.%° The review
identified 99 studies conducted in 66 LMICs. The authors categorized the hazards into seven
categories and nine climate change response categories. The adaptation responses were grouped
into three categories—enhancing community resilience; policy, governance, and finance; and
disaster reduction. In terms of climate hazards, the most common ones were drought, extreme
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precipitation, increased heat and variability in precipitation. Among the most prominent
adaptation responses targeted changing behaviour, green infrastructure and climate smart
agriculture, new technologies and infrastructure development. Further scrutiny of existing
literature showed that most research focussed on infectious diseases. On the contrary, none of the studies
covered under the review focussed on maternal and child health. The study populations covered
children, environment health practitioners, low-income groups, and farmers. In terms of the
geographic spread of the study, the analysis showed that majority of the studies in LMIC settings
were conducted in the Asian countries of Bangladesh and India. A total of 38 studies were
conducted in Africa with Ethiopia being the most frequently reported country. Lastly, one of the
studies provided a comprehensive understanding of health outcomes in 57 Small Island
Developing States (SIDS).

In terms of gaps, the study underscored the need to expand the existing evidence base, in LMICs.
The study pointed out the gap in ex-ante evaluations of climate change adaptation requirements,
with only 38 studies providing qualitative data. The evaluation of adaptation options for gradual
climate change was found to be scarce. Accounting for the specific needs of vulnerable groups
was found to be largely underdeveloped.

A scoping review of climate change effects on South Asian women and children's health covered
42 studies.”” Over 50% focused on India, 14 on Bangladesh, and the rest on other South Asian
nations. The most commonly studied exposure was meteorological factors, with 13 studies on
extreme weather, nine on air pollution, and one on coastal area salinity. Of these, 34 studies
explored impacts on children's health, while only eight examined women's health. Major health
issues discussed included undernutrition, acute respiratory infections, diarrheal diseases, low
birth weight, and premature mortality due to extreme weather and meteorological factors.
Literature gaps highlighted the need to study the relationships between these factors and mental health
issues in women and children.

2.3 Criteria for Country Selection

This step involves a systematic process to select a subset of countries within the Indo-Pacific
region. Using the defined criteria, countries that are most affected by climate risks and have
limited capacities to respond are identified. These criteria include parameters such as per capita
income, Human Development Index (HDI), World Risk Index (WRI), Official Development
Assistance (ODA) qualification, Inform Climate Risk index, and Global Health Security Index
(GHSI) values. The goal is to narrow down the list of countries that will undergo in-depth
analysis, ensuring a representative mix of vulnerabilities, demographics, and climate impacts.

The following criteria have been used to guide the selection:

a) Low Per Capita Income

b) Low Human Development Index (< 0.550)

c¢) High World Climate Risk Index

d) Qualifying for Official Development Assistance
e) High INFORM Climate Risk Index

f) Low Global Health Security Index
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e Per Capita Income

Per capita income refers to the average income earned by individuals in a particular country. It is calculated
by dividing the total income of a country by its population. This indicator provides an overall picture of the
economic standard of living in a country and helps to compare income levels across countries.

e Human Development Index?

HDI is a composite measure that takes into account three dimensions of human development: a long and
healthy life, access to knowledge, and a decent standard of living. It provides a broader measure of well-
being than per capita income, reflecting not only economic factors but also social and development
indicators.

e  World Climate Risk Index?’

Germanwatch, an environmental and development organization, releases the Global Climate Risk Index
(GCRI) yearly. The GCRI shows the likelihood of disasters due to extreme weather events and harmful
effects of climate change for 193 nations worldwide. The geometric mean of exposure and vulnerability is
computed for each country. The sociocultural domain of ascent and vulnerability is made up of three
dimensions: susceptibility, adaptive capacity, and coping.i

e Official Development Assistance

ODA is financial assistance provided by governments, development organizations, and international
institutions to support economic and social development in developing countries. It is an important source
of funding for many low-income and middle-income countries, which do not have adequate resources to
attend to critical development challenges, such as poverty, disease, and climate change.

e INFORM Climate Risk Index3!

INFORM Climate Change Risk Index is a combination of 80 different indicators grouped under the
categories of hazard and exposure, vulnerability and lack of coping capacity. The INFORM Risk Index is a
collaboration of the Inter-Agency Standing Committee Reference Group on Risk, Early Warning and
Preparedness and the European Commission. The risk index enables decision making at different stages of
disaster management cycle such as specifically climate adaptation and disaster prevention, preparedness
and response.

The value represents both human and natural disasters including climatic and non-climatic disasters as
well as epidemics. Hence, it offers measurable predictions of how climate change will affect the likelihood of
future humanitarian crises and disasters. The results aim to guide policymaking across climate action,
adaptation, risk reduction, sustainable development, and humanitarian aid.

i Susceptibility describes structural characteristics and conditions of a society that increase the overall likelihood that
populations will suffer damage from extreme natural events and enter a disaster situation.

Coping involves various capacities and actions of societies to counter negative impacts of natural hazards and
climate change through direct actions and available resources in the form of formal or informal activities, and to
minimize damage in the immediate aftermath of an event.

Adaptation, in contrast to coping capacities, refers to long-term processes and strategies to achieve anticipatory
changes in societal structures and systems to counter, mitigate, or purposefully avoid future adverse impacts.
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e The Global Health Security Index3?

GHSI is an evaluation and benchmarking instrument created to assess a nation’s readiness and capacity to
prevent, identify, and respond to threats to the global health system, such as pandemics, epidemics, and
other public health emergencies. It was developed by the Nuclear Threat Initiative (NTI) in collaboration
with the Johns Hopkins Center for Health Security and Johns Hopkins Bloomberg School of Public Health.

The GHSI evaluates a wide range of factors to assess a nation'’s capacity for health security, including its
healthcare infrastructure, disease surveillance systems, laboratory facilities, emergency preparedness and
response plans, risk communication, and overall health system capacity. The index provides a ranking and
a numerical score for every nation, allowing for comparisons of the health security readiness of various
nations. The latest GHSI report ranks 195 countries on a scale of 1-100 and results showed that no country
could be categorized in the top tier with a score of 80.1-100.

It’s crucial to remember that the GHSI is based on information that is made accessible to the public and
self-reported information provided by governments. Although it offers useful insights about the readiness
of the global health security system, its accuracy depends on the quality of the data provided by each nation.

All the countries in the Indo-Pacific region were analysed based on the above mentioned criteria
along with their land area and population (provided in Annexure I). Based on the analysis, South-
Asian countries (Bangladesh, Nepal and India), Southeast Asian countries (Indonesia, the
Philippines, Thailand, Malaysia, Cambodia and Vietnam) and Island country (Fiji and Tuvalu)
have been selected for the study.

a) Bangladesh

Bangladesh, a densely populated country with relatively small land area, is situated in a delta region
prone to frequent cyclones, floods, and rising sea levels. Its low per capita income and HDI, along with
its LDC status, indicate economic vulnerability. The high WRI score signifies a substantial risk from
climate-related events. Bangladesh's eligibility for ODA underscores its need for external support. The
INFORM Climate Risk index rates its vulnerability as high, and the low GHSI value suggests
challenges in health security during climate-induced crises.

b) India

India’s large population, extensive land area, and diverse climate vulnerabilities contribute to its
selection. As a lower middle-income country, it faces a complex interplay of social, economic, and
environmental factors that can amplify the health impacts of climate change. The country’s exposure
to heatwaves, air pollution, flooding, and cyclones demands attention. India’s vulnerability, in spite of
its development progress, coupled with its eligibility for ODA calls for a comprehensive analysis. The
INFORM Climate Risk index flags it as facing high climate risks, and the medium GHSI ranking
signifies potential health vulnerabilities during climate-related emergencies.

¢) Indonesia

Indonesia’s vast land area and population are accompanied by considerable climate risks. Its exposure
to earthquakes, tsunamis, and volcanic activity (leading to air pollution) is evident from its high WRI
score. Despite its UMIC status, the nation’s vulnerabilities are intricately linked to its socioeconomic
dynamics. The INFORM Climate Risk index categorizes Indonesia as having high climate risks, and
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its medium GHSI ranking underscores the need to address potential health vulnerabilities during
climate-induced disruptions.

d) The Philippines

The Philippines, with its smaller size, is exposed to significant climate risks. Its high WRI score reflects
its susceptibility to tropical storms, floods, and sea-level rise. Despite being an LMIC, the country faces
complex challenges due to climate impacts. The INFORM Climate Risk index identifies it as having
high climate risks. The medium GHSI ranking signifies potential health vulnerabilities during climate-
induced disruptions, combined with its eligibility for ODA, underscores the importance for
understanding the impacts in the country.

e) Thailand

Thailand’s substantial per capita income and impressive HDI value might initially suggest reduced
vulnerability. However, a closer examination is essential given the country’s pronounced exposure to
climate risks, including severe flooding and extreme weather events, as reflected in its very high WRI
score. Furthermore, Thailand'’s eligibility for ODA and its moderate GHSI ranking emphasize the
ongoing significance of addressing health security concerns despite progress in development. The
INFORM Climate Risk index highlights the importance of exploring country’s climate vulnerabilities.

f) Vietnam

Vietnam's medium-sized land area, large population, and vulnerability to climate-related risks position
it as a relevant case for the study. Its exposure to tropical storms, floods, and sea-level rise is indicated
by its high WRI score. While it falls under the LMIC category, its medium HDI underscores that
development progress hasn't completely mitigated its climate risks. The INFORM Climate Risk index
categorizes Vietnam as having medium climate risks. The medium GHSI ranking indicates potential
health vulnerabilities during climate-related disruptions.

g) Fiji

Fiji’s inclusion in the study is driven by its vulnerability as a small island nation. With a limited land
area and a unique geographic setting, Fiji is particularly susceptible to rising sea levels and extreme
weather events, as indicated by its high WRI score. Despite having a higher HDI compared to other
countries, underscores that even relatively developed nations remain susceptible to the impacts of
climate risks. The INFORM Climate Risk index underscores its high vulnerability, and the low GHSI
ranking indicates potential health-related challenges during climate-related crises. Its eligibility for

ODA further emphasizes the urgency of understanding how climate change impacts health in such
contexts.

h) Nepal

Nepal, a densely populated country with a relatively small land area, lies in the central Himalayas. Its
steep terrain and youthful mountain ranges make it highly susceptible to landslides, floods, and other
geological hazards, a risk further intensified by the impacts of climate change. With a low per capita
income, medium Human Development Index (HDI), and Least Developed Country (LDC) status,
Nepal faces significant economic vulnerabilities. Its high World Risk Index (WRI) score highlights
considerable exposure to climate-related disasters. Nepal’s eligibility for Official Development
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Assistance (ODA) emphasizes its reliance on external aid. While the INFORM Climate Risk index
classifies its vulnerability as medium, its low GHSI score points to challenges in managing health
security during climate-induced emergencies.

i) Malaysia

Malaysia, located in Southeast Asia, faces significant risks from climate-related health impacts due to
its tropical climate and geographic features. Despite being middle income country with very high and
medium GHSI, the country is still at high risk of climate induced disasters and their impacts.
Urbanization and air pollution further compound these health risks, especially during transboundary
haze episodes caused by forest fires in the region. Malaysia’s health system faces challenges in
addressing these compounded risks, highlighting the need for stronger climate resilience, improved
public health infrastructure, and targeted interventions to mitigate the growing health impacts of
climate change which is also evident from the country’s climate-related ODA.

j) Cambodia

Cambodia is highly vulnerable to climate-related health impacts due to its geographic location, socio-
economic conditions, and limited health infrastructure as indicated by its high GCRI and low GHSI
and a medium HDI reflecting ongoing socio-economic challenges. Additionally, the INFORM Risk
Index rates Cambodia’s vulnerability to climate risks as medium, emphasizing the need for
strengthened resilience and adaptive measures to mitigate the health and economic consequences of a
changing climate. The country’s eligibility to ODA highlights the nation’s need for financial assistance
to meet its development goals and overcome systemic vulnerabilities compounded by climate change.

k) Tuvalu

Tuvalu, a low-lying island nation in the Pacific, is highly vulnerable to the health impacts of climate
change particularly due to rising sea levels, coastal erosion, and increasing salinity of freshwater
sources. Tuvalu’s HDI is relatively low, reflecting challenges in economic and social development. The
country’s very low score on GHSI highlights limited capacity to respond to health emergencies.
Additionally, Tuvalu'’s medium to high vulnerability on the INFORM Climate Risk Index underscores
its exposure to climate-related risks and the need for robust adaptation strategies. Additionally, GCRI
ranks Tuvalu as highly vulnerable to climate-induced disasters, emphasizing its exposure to long-term
climate risks.

In summary, the selection of Bangladesh, India, Indonesia, the Philippines, Thailand, Vietnam
and Fiji for in-depth analysis in the Indo-Pacific region is based on a comprehensive set of criteria
encompassing economic, developmental, climate, and health-related factors, along with
representation of diverse range of vulnerabilities, demographics, and climate impacts.
Understanding the nuances of these countries' experiences can contribute significantly to the
development of targeted strategies for climate adaptation, disaster preparedness, and health
systems’ resilience in the face of a changing climate.
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The next sections will delve deeper into each of these countries, exploring their specific challenges
and opportunities in addressing climate-induced health risks including desk-based reviews and
expert and country-specific consultations.

2.4 Stakeholder Engagement and Consultations

Besides the literature review, a deep dive into selected countries and an understanding of their
health systems and capacities with regard to the integration of responses based on exposure to
climate risks has been done. This has largely been done through stakeholder engagements and
interactions in those respective countries.
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3.Review of Literature: Climate Change and
Human Health

In the pursuit of averting catastrophic health impacts and climate-related deaths, the IPCC
emphasizes the urgency of limiting global temperature rise to 1.5°C. However, past emissions
have made warming inevitable, with the average global temperature in 2022 already 1.15°C above
pre-industrial levels.3> Moreover, the warming trend is predicted to intensify, with a 98% chance
of breaking temperature records and far reaching consequences. Simultaneously, human-caused
climate change has led to a substantial warming of the Indian and West Pacific Oceans, nearly
doubling the size of the warmest waters since 1900. This can result in adverse impacts on ocean
life and weather patterns, underscoring the need for prompt action to address the escalating
impact of climate change on both land and sea.*
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Figure 3 Current status of some countries in Asia-Pacific region
Source: Compiled by authors
Figure 3 offers glimpses into the various levels where the convergence of climate change and
public health occurs. Although the risk is distinctly elevated in certain instances, its translation
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into overall economic impact on GDP and its effects on the population differ significantly. This
disparity can be attributed primarily to two key factors: firstly, the geographical expanse, of the
Asia-Pacific region; and secondly, the diverse economic and demographic conditions.

Furthermore, the impacts of climate change are far-reaching and multifaceted, with the potential
to disrupt and impede crucial development processes aimed at addressing challenges such as
abject poverty, hunger, and malnutrition. As nations strive to achieve the ambitious Sustainable
Development Goals (SDGs),* the climate crisis emerges as a significant obstacle, threatening to
erode progress made in development, global health, and poverty reduction over the course of
several decades. The repercussions of climate change extend beyond environmental concerns,
encompassing critical areas such as healthcare access and universal health coverage. In light of
the WHO's alarming statistics, where approximately 12% of the global population, amounting to
more than 930 million people, allocate a substantial portion of their household budget to
healthcare, it becomes evident that the most vulnerable populations, particularly the uninsured,
are at heightened risk. Consequently, health shocks and stresses imposed by climate-related
factors are driving around 100 million individuals into poverty each year, further exacerbating
existing social inequalities.*

However, Le Berrang-Ford¥ reveals distinct geographic patterns in the relationship between
climate change and health. Most evidence comes from high-income and upper middle-income
countries, with varying topics based on national burdens of disease and research capacity. The
disparities underscore the need for better representation of data and information for all countries
and localized responses to climate change effects on health. Gaps are evident, especially in central
Asia, north and central Africa, and South America. Regional priorities and gaps are highlighted
by various means for instance Africa's emphasis on vector-borne diseases over other health
impacts. Mental health, agricultural shifts, extreme events' effects on livelihood, and
environmental migration are underrepresented. Social determinants of climate impacts and
intervention entry points are insufficiently addressed.

The FCDO study aims to review the evidences from the Indo-Pacific region covering the
following climate health diseases:

* (Climate change and heat-related illnesses

* Injuries, deaths and mental health impacts due to heavy rainfall, floods, cyclones, and other
climate extremes

* Climate change and infectious diseases (vector-borne diseases, water-borne diseases, and
zoonotic diseases)

* Climate change and air pollution-related illnesses

* Climate change and food-related illnesses

3.1 Major Pathways between Climate Change and Human Health

The impact of climate change on human health is increasing with increasing instances of negative
health outcomes such as communicable and non-communicable diseases which vary across
different geographic areas. The complex relationship between climate change and human health
involves a combination of physical, biological, and socio-economic factors that interact to create
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various health risks and challenges. There are mainly three types of impacts due to climate change
(Figure 4):
1. Direct impact

2. Indirect impacts due to ecological mediators
3. Indirect impacts due to social mediators

4 N N\ )

Indirect impacts Indirect impacts (Social
(ecological mediators) mediators)

Direct impacts

\§ AN AN J

Figure 4 Health risks due to climate change, categorized based on causal pathways3s
3.1.1 Global evidence of causal pathways linking climate change and health

A global study by Le Berrang-Ford® used machine learning to map the extensive literature on
climate change and health worldwide. The research identifies and visualizes key factors like
hazards, health impacts, pathways, and responses across different regions. Notably, there is
substantial research demonstrating causal connections, especially in hazard-related areas. For
example, studies on infectious diseases often link them to factors such as precipitation variability
and heat, focusing on the relationship between rainfall and diseases such as malaria and dengue.
Similarly, research on respiratory health frequently coincides with discussions about emissions
due to the connection between air quality and respiratory risks. Chronic diseases and healthcare
demand are commonly associated with heat hazards.

More specific topics reveal that air pollution frequently co-occurs with temperature variability,
while wildfires and dust storms often coincide with studies on respiratory health and asthma,
especially in children. Drought literature often aligns with discussions about water quality, food
insecurity, and agriculture impacts, primarily due to decreased rainfall. Heatwaves, heat-related
issues, and health system demands are often discussed in conjunction. Mental health research
commonly relates to extreme events like hurricanes and floods. Age and sex are frequently linked
to topics concerning child and maternal health, owing to unique risks faced by women and
children. Urban studies tend to focus on air pollution and heat, while rural household studies
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address topics such as food, agriculture, child health, and water quality. Studies on building
design often coincide with discussions on heat and air pollution, considering the role of
infrastructure in indoor comfort. Social vulnerability studies often concentrate on food,
agriculture, water quality, and also intersect with heat stress and infectious disease topics.

Responses to the health impacts of climate change include the co-benefits of mitigation,
particularly related to respiratory health, all-cause mortality, chronic diseases, and infectious
diseases. Energy policy often connects with short-term health benefits, while discussions about
greenhouse gas pathways are more closely related to longer-term effects like heat stress. Mental
health is strongly associated with adaptation topics, especially those related to disaster risk
reduction and community resilience. Maternal and child health, as well as occupational health,
frequently co-occur with discussions about disaster risk reduction due to the unique risks faced
by women and children. Adaptation policy and practice are closely related to healthcare system
demands, while topics like chronic diseases, water, sanitation, hygiene, and food and nutritional
health often coincide with adaptation policy.

3.1.2 Regional evidence for Indo-Pacific region on causal pathways linking climate change and
health

The DPSEER framework outlines causal pathways within environmental systems. The DPSEER
framework follows a chain of links: 'driving forces' (economic sectors, human activities) lead to
'pressures’ (emissions climate change), resulting in 'states' (physical, chemical, biological),
'impacts' on ecosystems’ health. Establishing this framework is complex due to intricate cause-
effect relationships and environmental changes rarely having single causes. The causal pathways
of climate change and health are elucidated in Figure 5, illustrating the interconnected flow of
influences and impacts.
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Figure 5 Flow chart explaining causal pathways of climate change and health
Source: Compiled by authors

One of the most direct and visible impacts of climate change on human health is through extreme
temperatures. Both low and high temperatures can alter the ability of the human body to maintain
the required temperature. In the case of extreme heat, loss of this ability may result in heat cramps,
heat exhaustion, heatstroke, and hyperthermia. Campbell et al. (2018), argue that there is limited
evidence on the impact of heatwaves on health for tropical countries. Relationship between
heatwaves and all cause hospitalizations has been studied in Vietnam,* India*#? and China. Hot
days have also been linked to higher rates of depression, anxiety, and suicide.*® Besides, the direct
impacts of heat the WHO map the indirect impacts under the broad categories of vector- and
water-borne diseases, food-related illnesses. Temperature's influence on vectors and pathogens
is profound, as evidenced by their effects on vector survival, population growth, feeding
behaviour, susceptibility to pathogens, and transmission dynamics.* Elevated temperatures
accelerate pathogen activity, expanding their geographical range while compromising human
immunity, ultimately intensifying morbidity and mortality.* Heatwaves escalate the spread of
vector-borne diseases, particularly those transmitted by mosquitos, ticks, and fleas. % ¥
Relationship between rising temperatures and mosquito-borne disease outbreaks have been
found to peak in south and southeast Asia.*® The Pacific region highlights this effect, where
elevated temperatures, extended rainfall, and high humidity offer a thriving environment for
Aedes mosquitoes, known carriers of dengue, Zika, and chikungunya viruses.*

There are multiple factors responsible for food crisis in different regions of the world and any
changes in the climate system such as increasing temperatures are likely to worsen food
production, access, and availability. Research has shown that increase in global mean
temperatures on average will negatively impact yields of wheat, rice, maize and soyabean and
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these impacts will vary across geographies and crops.** Additionally, climate change’s impact on
declining crop yields is expected to contribute and exacerbate child stunting in many Asian
countries, including India. These examples illustrate the multifaceted and complex implications
of climate change on agriculture, human health, and nutrition in the region.>! Studies also show
there is a significant positive correlation between temperature during India’s main agricultural
growing season and annual suicide rates. The findings support the hypothesis that heat damages
crops, leading to economic difficulties, increased mental stress and subsequently, an increase in
suicide rates among farmers and agricultural workers.>? In contrast, colder temperatures can
increase the risk of cardiorespiratory issues and hypothermia, even leading to traffic accidents.>
Some of these linkages have been reported for East Asian countries of China, Japan, South Korea,
Taiwan and India where the polar vortex caused poor visibility, hypothermia, and deaths in
2023555

Both floods and tropical storms also affect access to safe water and the overall functioning of
health systems, especially those located in vulnerable areas such as the coastline. This impact of
extreme events on health systems infrastructure, water and sanitation facilitates can hamper
access to safe drinking water and resulting in outbreak of diseases such as diarrhoea and
gastroenteritis caused by drinking contaminated water as witnessed during Super Cyclone
Odetta in the Philippines.” While the evidences linking the outbreaks of dengue in cyclone-
affected areas are weak, in a unique study the possibility of vector-borne diseases outbreaks such
as dengue in the post cyclone period has been studied in Guangzhou, China.?® Similarly, there is
evidence on children affected by tropical cyclone Harold, and consequent infrastructure damage
and flooding. Water sources were contaminated and posing challenges for wastewater removal.
Crowded shelter homes also served as a potential cause for the spread of dengue.®® Along with
the above-mentioned infectious diseases, systematic reviews also highlight malnutrition as health
outcomes in flood-affected areas. There is evidence on the adverse impact of floods on food
security in India,® Thailand,®" Fiji,®> and Indonesia.®®* Food security was found to be an issue
resulting from loss of crops, rising food prices after disasters, difficulty in food access as well as
loss of livelihoods and affected incomes. There is evidence of flooding events being associated
with mental distress as documented for the city of Chennai, India® and provinces of Vietnam.®0”
Flood exposure in the first year of life was associated with greater levels of chronic malnutrition
in children. In flood-prone communities, long-term malnutrition prevention programmes should
be put into place after floods.® Similar evidence has been documented in the Philippines after the
Super Typhoon Haiyan after which instances of Post-Traumatic Stress Disorder (PTSD),
depression, and anxiety were reported.

Air pollution has been co-related with exacerbation of COPD and onset of asthma, increase the
respiratory morbidity and mortality. These health effects are directly related to the components
and sources of pollutants, which vary across countries, seasons, and time.® Globally, the link
between air pollution and autism, lower cognitive function, ADHD and behavioural issues in
children, and increased risk of dementia in adults, notably Alzheimer’s dementia is also receiving
attention.”” Emission of primary pollutants in Asia has increased over the past 50 years and is
driven by economic activity in the region as illustrated by several authors.”?”27> Along with air
pollution due to emissions from transport, industries and crop burning, indoor air pollution due
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to the use of traditional fuels for cooking and their impacts on health have been studied in
India,”*”> Bangladesh,”® Indonesia,””’® the Philippines,” and Vietnam.**#' Emphysema, asthma,
allergy issues, and chronic bronchitis are some of the respiratory conditions that these air
pollutants can induce.

Along with the direct impacts there are also impacts in health due to slow onset events such as
sea-level rise, land degradation, etc. Sea-level rise which is primarily driven by global climate
change can also have significant impacts on human health. Rising sea levels can contaminate
freshwater sources and affecting the availability of drinking water. For instance, in the Pacific
Islands and Asia-Pacific nations and territories, inadequate access to WASH is particularly
prevalent.®? Rising sea levels due to increased warming and glacial melting is leading to flooding
and inundation like in case of Tuvalu and Greater Suva Area Suva in Fiji.® Another slow onset
eventis land degradation and desertification which can lead to issues of food and water insecurity
and trigger socio-economic impacts such as unemployment, gender inequality, conflict, and
migration. Any environmental consequences from land degradation and desertification, either
individually or collectively, is likely to have an influence on human health and well-being.8488687,
Climate change has been associated with soil erosion on degraded land further exacerbating the
risk of forests fires. It can alter the distribution of invasive species, vectors, pests and pathogens
thereby impacting the occurrence of emerging diseases such as zoonotic infections and
emergence of vector-borne diseases in non-endemic areas. Sena and Ebi (2021),% describe how
land degradation can affect food, water, air and soil resources and result in 19 health outcomes
broadly categorized as infectious, parasitic, nutritional diseases, injuries, and non-communicable
diseases. In the South Asian context, the impact of land degradation has been studied in terms
of its impact on food security.® Research from PICs points out that due to land degradation, food
production has now been pushed to marginal land areas thereby exacerbating food security
issues in these countries.” There is evidence from Southeast Asia regarding the prevalence of
zoonotic diseases.’ Evidence from Pacific Island Countries shows the region is affected by several
zoonotic diseases many of which are linked to livestock. Leptospirosis is a common zoonotic
disease common to the region, largely because populations reside near animals and thereby
making the prevalence of animal diseases a key concern in the emerging One Health approach.®
3.1.3 Mediating factors for climate change and human health

Climate change threatens energy, water, and food security, leading to vulnerabilities in energy
supply, agriculture, and access to water, which directly impact the livelihoods of millions of
people. The poor, who have limited resources and often work in the agriculture sector, are
particularly vulnerable to these impacts despite contributing® least to climate change. Poverty,
combined with dependence on natural resources, is identified as a critical factor for the
occurrence of violent conflicts. Changes in the natural environment, such as droughts, can
exacerbate existing socioeconomic tensions among impoverished groups. Urban poverty is also
affected, with informal settlements lacking basic services being highly vulnerable to climate
change impacts due to weak governance and a barely climate-resilient infrastructure. In areas
with weak governance and high poverty rates, organized crime groups may exploit the situation,
leading to increased violence and societal friction. In Karachi, Pakistan, rising sea levels and
inadequate infrastructure put further pressure on the urban poor, potentially leading to social
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disorder and political instability. The nexus of urban poverty, climate change, and violence
requires further research to gain more insights into its complexities and implications for human
well-being in Asia.

Climate change has significant implications for human health, particularly migration in Asia.
Vulnerabilities in energy, water, and food security threaten livelihoods, especially for socially
deprived populations. For instance, increased resource scarcity and damaged infrastructure affect
those who are already impoverished, exacerbating the potential for conflict. Studies highlight that
poverty combined with dependence on natural resources can lead to violent conflicts. For
example, competition for limited resources like water and land may cause tensions in agrarian
societies, as seen in Kazakhstan, Uzbekistan, and Turkmenistan. Climate change
disproportionately affects the poor, who have limited resources to adapt, leading to migration as
a means of coping. For instance, farmers in Pakistan's Punjab province face climate-related risks,
worsened by existing constraints on freshwater, income, and infrastructure. In contrast, climate
impacts on urban poverty, particularly in megacities like Karachi, Pakistan, can lead to social
disorder and instability due to weak governance and inadequate infrastructure. Climate-induced
migration is influenced by temperature, heat stress, floods, and storms, with studies showing a
non-linear relationship between local temperature and migration. For example, warmer
temperatures in Indonesia may increase permanent migration, whereas colder temperatures may
reduce it. Projections indicate that certain regions like Bangladesh, the Philippines, China, and
small island states in the Pacific are particularly prone to climate change-related migration flows
due to the vulnerability of their ecosystems and populations. A global warming of 1.5°C-2°C will
significantly alter physical and biological processes influencing human mobility, potentially
leading to humanitarian disasters and unmanageable migration flows. Understanding these
causal pathways and their examples is crucial for developing effective policies and interventions
to protect human health and well-being amidst climate change’s impact on migration in Asia.
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4.Health Impacts and Vulnerabilities of Climate
Change

The Indo-Pacific region is witnessing a significant impact from the extreme temperature events.
South Asia, for instance, has suffered a substantial loss of life due to heat exposure, with a total
of 3,775 reported deaths spanning from 2015 to 2019.% This phenomenon isn't confined to South
Asia alone; other parts of the Indo-Pacific, including East and Southeast Asia, are expected to
experience an increase in extreme weather events such as heatwaves, flash floods, and stronger
tropical cyclones, with potential intensification ranging from 10% to 20%. This predicament not
only poses a threat to human lives but also jeopardizes decades of progress in development,
global health, and poverty reduction.”® Moreover, existing health inequalities are likely to widen
due to the projected to
3 millimetres annually, further compound the region's challenges, impacting health of people in
coastal areas and necessitating adaptive measures. Disturbingly, 42 million people have been
displaced in the Asia-Pacific area due to climate-related factors, including storms, floods, extreme
heat, and sea-level rise, leading to significant human movement within and across borders.* The

climate crisis. Rising sea levels, increase by about

following section details the impact and vulnerability for the selected countries.

4.1 Bangladesh

Impacts

Vulnerability

Climate change
and heat-related
illnesses

Bangladesh faces rising temperatures and erratic
weather due to climate change increasing risk of
respiratory diseases, water-borne illnesses, dengue,
and mental health issues.?”

Increasing temperature and humidity have a
substantial impact on public health, with a 1°C
temperature rise increasing the likelihood of
respiratory infections by 5.7 percentage points, and
higher humidity increasing the chances by 1.5
percentage points (World Bank report).%
Temperature and humidity changes impact mental
health, increasing anxiety by 0.8% for every 1°C
temperature rise and 0.3% for every 1% humidity
increase. Conversely, a higher temperature reduces
depression risk by 1.6%.%

The readymade garment industry, which employs
over four million workers (80% women), faces heat

stress and productivity losses in Bangladesh.®

Severe climate-related health
effects are observed in coastal
areas,'" flood plains, riverine
Charlands, Haor basin, hilly
regions, drought-prone uplands,
and urban slums
disproportionately affecting
vulnerable populations,
including women, children, and
the elderly.102103

- Men face higher heat-related
mortality due to outdoor labour,
while women in agriculture and
the informal sector also
experience heat exposure, with
limited protection and

adaptation options. 104
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Climate change
and extreme
events related
injuries,  death
and mental
health impacts

Climate change
and infectious

diseases (vector-
borne diseases)

Climate change
and infectious
diseases (water-

borne diseases)

Bangladesh confronts a high share of cyclone-related
deaths'* (60% in the last 20 years), flooding affecting
almost a million people, 5-116 and climate-driven
public health issues, including respiratory illnesses,
mosquito-borne diseases, and approximately 3,272
cholera-related!”11811 deaths annually during floods
and droughts.

Rahman et al. (2019) examine climate change's
impact on various health factors in Bangladesh,
including salinity intrusion, diseases, and food
security, considering both direct and indirect effects.
They highlight the role of social factors attributing
health issues to climate change.’?’

Research on climate change worsening mental
health??? especially in case of women'? in disasters
and adolescent'? girls in shelter homes, despite
ongoing research, highlighting a lack of attention in
the health sector.

The (60-80%),
temperatures (25-35°C), and rainfall (200-800 mm)

creates optimal mosquito breeding conditions,

combination of  humidity

affecting malaria transmission within the thermal
range of 17-34°C.

The study estimated that a temperature increase of
3.3°C without any adaptation measures or changes
in socio-economic conditions may result in an
additional 16,030 dengue cases in Dhaka by the end
of the century.

Bangladesh is also vulnerable to other emerging
climate-sensitive vector-borne diseases, for example,
Chikungunya—an arboviral disease. However, the
evidence is less and poorly documented.

Malaria is endemic in 13 of 64 districts especially in
the western districts in Bangladesh. About 14 million
people are at risk.!?

Inadequate access to clean water and sanitation leads
to water-borne diseases, worsened by floods and
coastal salinity.

Droughts and heat stress intensify the water crisis,
particularly affecting vulnerable groups.

- Women face disproportionate
impacts of climate change due to
their need for sanitary and
reproductive health products,
limited access to female doctors,
and the risks associated with

migration after disasters. 15

- Urban slum dwellers,
particularly in Dhaka, seasonal
floods and waterlogging
aggravate the unsanitary
conditions which arise from the
discharge of industrial waste
and raw sewage into the river
ponds and nearby water bodies

causing health issues.%

- Demographic characteristics,
including age structure, gender
relations, and population
dynamics, are linked to climate-
related health risks, often
exacerbated by existing

vulnerabilities.107,108,109,110

- There is evidence 1 also on
positive association between
shocks related to climatic events
and the incidence of child
marriage in coastal areas of

Bangladesh.

- A recent UNICEF 2016 report
warned that children in
Bangladesh will suffer the effects
of climate change longer than
adults. 112

- Studies on indigenous

communities in the Chittagong
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e Climate change is expected to raise the incidence of Hill Tracts face a water crisis,
diarrhoea which is expected to increase by 5.2%, reproductive health issues, and

typhoid fever by 5.7%, and cholera by 6.7%. disrupted food security due to

Climate change e Bangladesh is a hotspot for zoonotic diseases climate stress. 11> Water-borne

and  infectious spillover to humans.? . . .
. o diseases increase during floods
diseases e In 2017, the Government of Bangladesh prioritized
- o . . in these areas.
(zoonotic six diseases, namely anthrax, brucellosis, nipah
diseases) virus, rabies, zoonotic influenza, and zoonotic

tuberculosis, through a one-health zoonotic disease
prioritization workshop.
e Limited studies and surveillance on the burden of
zoonotic diseases.
Climate change e For Bangladesh, the World Bank in its report titled
and air pollution- “Breathing Heavy” highlights the state of air
related illnesses pollution.’”” Dhaka, the capital city, ranked as one of
the world's most polluted cities.!?s
e In 2019, air pollution was the second leading cause
of death and disability in Bangladesh, resulting in
78,145 to 88,229 deaths, 1.0 to 1.1 billion lost days and
economic losses equal to 3.9-4.4% of the country's
GDP. Notably, the western regions, such as Khulna
and Rajshahi, had higher pollution levels than the
eastern regions like Sylhet and Chattogram.!?
e Research explores how indoor air pollution affects
health revealing that it leads to respiratory issues in
girls, stunting (from prenatal exposure). 130131132
Climate change e Increasing salinity in water sources leads to
and food-related diarrhoea and health risks, heightened risk of
illnesses (pre)eclampsia and gestational hypertension, and
high miscarriage rates, impacting pregnant
women. 133
e In northeast Bangladesh's Haor region, rice
production has declined due to shorter cultivation
periods (15-20 days, down from 30 days a decade
ago), leading to increased poverty and food
insecurity.1341%
e Projected global carbon dioxide emissions may
reduce the nutritional value of staple crops,
exacerbating nutrient deficiencies.!%

4.1.2 Emerging gaps from literature review

The evidence on climate change impacts in Bangladesh underscores critical gaps that require
further attention and research. Some of the key gaps are listed below.

* Limited research exists on how climate change impacts affect the elderly population and those
with existing co-morbidities.
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* There is a notable absence of studies examining the vulnerabilities and impacts of climate
change on disabled individuals, highlighting the need for research in this area.

* While some research delves deeper into gender disparities, there is a need for more studies to
explore the interlinkages between climate change, early marriages, and exacerbating health
risks among women.

* Although air pollution's health impacts are acknowledged, there is a lack of detailed studies
that explore how it affects at risk populations—children, pregnant women, lactating mothers,
populations with co-morbidities and the elderly. Moreover, studies need to include both
indoor and outdoor air pollution.

* The need to conduct studies with intersectional approaches that consider age, gender,
economic factors, caste, ethnicity, etc., in climate and health studies is warranted.

* Marginalized populations like Rohingyas and migrant communities are insufficiently studied
in terms of their climate change vulnerabilities and health impacts, leaving these groups
relatively understudied.

» Studies focusing on mental health conditions of populations affected by climate change are
scarce.

* Given Bangladesh's status as a hotspot for zoonotic diseases, there is scope for more
comprehensive research on the burden, public health impact, and factors contributing to the
emergence of zoonotic diseases in the context of climate change.

* Majority of studies are limited to a province or city, and there are very few studies spanning
across the entire country of Bangladesh. It becomes challenging to understand whether they
can be considered to be representative of the entire country.

* Research identifies gaps in long-term data, adaptation measures, and impact assessment on
vulnerable populations and economic aspects in the context of water-borne diseases (WBDs).
Hossain et al. reveal the lack of long-term data and limited research on WBD impacts.

* Limited studies and surveillance exist on the burden of zoonotic diseases, which poses a risk
due to high-risk practices involving domestic livestock and poultry, alongside low awareness
among the population about zoonotic disease transmission risk.
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4.2 India

Impacts

Vulnerability

Climate  change
and heat-related
illnesses

Climate  change
and extreme
events related
injuries, death,
and mental health
impacts

Climate  change
and infectious
diseases (vector-

borne diseases)

Heat-related illnesses vary from heat exhaustion to
life-threatening heat strokes in the country.’?”

Urban areas are more exposed to heat due to the
urban heat island effect, which causes temperatures
in cities to be typically 3.5-12°C higher than outside
city limits.1381%

Severe heat waves have led to hospitalizations,
drought 4 and GDP Loss!4!.

India already loses around 101 billion labour hours a
year on account of heat and expected to lose more in
the coming years.1#?

India experienced 117 cyclones between 1970 and
2019, leading to more than 40,000 fatalities. Over the
same period, the country endured 7,063 extreme
weather events, causing 141,308 deaths, including
28% from cyclones (40,358) and over 46% from floods
(65,130).151

Floods and cyclones result in casualties'*?, deaths!53154
and economic losses.!%

Emerging diseases due to climate change and
COVID-19's increases the burden.!5

Floods cause health issue and also lead to food
security.?57158

Research also highlights the incidence of post-
traumatic stress disorder (PTSD) due to flood.!*

India faces a significant malaria burden with 2% of
the global malaria case burden, 2% of global malaria
deaths and 85.2% of the malaria burden in Southeast
Asia 160

Research has found malaria outbreaks correlated
with rainfall and temperature.’6%162

Dengue cases in India have been rising over the last
few decades indicating that its transmission has been
steadily increasing.163

Temperature, humidity, % and rainfall impacts the
transmission of dengue;'¢516.167 accelerating mosquito
development and reducing the virus's incubation
period, thus heightening transmission rates.6s

Along with dengue and malaria, Chikungunya cases
vary annually. 9, with lower positivity rates in
summer and higher rates during the rainy season and

Several studies have
explored the
relationship between
income vulnerability
and vulnerability

to vector-borne
diseases in India.
These include studies
by Singh et al.
(2020)43, Das et al.
(2019)'44 and Adams
et al. (2018).145

Likewise,
vulnerability of
women to climate
change impacts on
human health in
India includes studies
on air pollution, heat,
extreme weather
events by several
authOrS. 146,147, 148, 149
While there are
studies focussing on
the health
vulnerabilities of
children there are
fewer studies
mapping specific
vulnerabilities of the
elderly population in
the country.

Vulnerable groups
include young
individuals and the
elderly.’°
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Climate change
and infectious
diseases (water

borne diseases)

Climate  change
and infectious
diseases (zoonotic

diseases)

Climate  change
and air pollution-

related illnesses

winter?”, strongly linked to temperature and rainfall
fluctuations?’.

Climate changes impact diseases like Kala-azar and
Japanese Encephalitis, as rising temperatures favor
vectors. affects

disease-carrying Temperature

parasite growth. 172

Waterborne diseases affect 37.7 million millions
annually, 73 17* impacting 73 million work days lost
and economy.”>

Coastal areas have a higher prevalence of waterborne
diseases 776 due Coastal areas are more prone to
flooding and water contamination from natural
disasters.

Diarrhea is the third leading cause of death in
children under five years of age, responsible for 13%
of all deaths.

WBDs in both urban and rural populations was found
to be 12.2% over the past six month hence need to
improve access to safe drinking water and
sanitation.!””

Disaster recovery efforts must address water supply
and sanitation.!7®

Climate change increases the prevalence of vector-

borne and  waterborne  zoonotic  diseases,
transmission of airborne zoonosis, with warmer and
more humid conditions potentially increasing the risk
of respiratory diseases.17%1%0

In India, major zoonotic diseases of public health
Rabies,

Cysticercosis,

importance include Brucellosis,

Toxoplasmosis, Echinococcosis,
Japanese Encephalitis (JE), Plague, Leptospirosis,
Scrub typhus, and Kyasanur Forest Disease (KFD).
New emerging diseases of public health significance
in the country include Avian Influenza, Nipah Virus,
Trypanosomiasis, Crimean-Congo Haemorrhagic

Fever (CCHF), and HINT1 influenza.181182,183

Exposure to ambient pollutants in air links to various
health issues such as COPD, respiratory illnesses as
well as a high rate of hospitalizations and visits.!8

Air pollution negatively impacts life expectancy by 5
years in India.'®> It also leads to economic losses.!®¢

Research on Indo-Gangetic plains, home to 510
million people constituting 40 percent of the
country’s population are likely to lose an average of

The review found
that there is a lack of
research on the health
impacts of heat stress
in vulnerable
populations, such as
outdoor workers,
pregnant Women and
children.

There is a gap in
studies on impacts of
climate change on
women's
reproductive health,
particularly in the
context of extreme

weather events.
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Climate  change
and food-related
illnesses

7.6 years of life expectancy with current pollution
levels are particularly affected.!s”

Air  pollution can disproportionately affect
disadvantaged communities.!ss

Very few and mostly old studies on climate change
linkages to food related illness.

Climate change affects food security also lead to
foodborne diseases.!®

Findings from research suggests that exposure to
floods, especially during the first year of life, could
lead to enduring malnutrition among newborns,
posing a significant risk.1%

Rising temperatures and changing precipitation
affect agricultural productivity.191192

Floods and extreme weather events lead to foodborne
disease outbreaks.1%

4.2.1 Emerging gaps from literature review

Research gaps

* Impact of pollutants other than SOx and NOx on health and impacts across demographics
such as pregnant women and elderly populations.

* Linkages between climate change and infectious diseases especially water, food borne and
food related diseases

*  One health approach in climate change and health research

* Spatial and temporal distribution of infectious diseases especially WBDs

* Documentation of mental health impacts of climate change in India
* Impact on reproductive health of women.
*  Outdoor workers

Policy gaps

* National Adaptation Plan
* Health-National Adaptation Plan
* Data monitoring to understanding impacts of climate change

Other gaps

« Early warning systems for infectious diseases
+ Nature of advisories issued-colour coded systems used for air quality and heat related

advisories

+ Capacity of healthcare workers to manage climate sensitive diseases
» Public awareness on climate sensitive diseases
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4.3 Indonesia

Impacts Vulnerability
Climate change Indonesia experiences high temperatures with a A Vulnerability,
and  heat-related monthly maximum of around 30.6°C, especially in Risk Reduction, and
illnesses October. Adaptation study

Climate change
and extreme events
related  injuries,
death, and mental
health impacts

Climate change
and infectious
diseases  (vector-

borne diseases)

A Heat Index threshold of 35°C is considered
extremely hazardous, and specifically, in a high
emissions scenario. By 2080, it is projected that heat-
related deaths among the elderly could surge to
approximately 53 deaths per 100,000, contrasting
sharply with the earlier estimated baseline of less than
1 death per 100,000 annually between 1961 and 1990.1%+
Labour productivity is expected to decline, particularly
in labour-intensive occupations.'¥

From 1998 to 2018, Indonesia witnessed a majority of
climate-related disasters, including floods (39%),
heavy windstorms (26%), landslides (22%), and
droughts (8%), with 2017 alone recording over 2000
such events, including 198 health crises, affecting over
300,000 people and causing 198 deaths, injuries, and a
refugee crisis.”1%

The World Bank and Asian Development Bank have
developed a Climate Risk Country Profile for
Indonesia. The risk profile highlighted the urgent need
for adaptation measures without which population
exposed to extreme flood events will raise to 1.4 million
by 2035-2044.1%°

Each year, Indonesia's 230 million people experience
several million malaria cases, with notable outbreaks
on Sebatik Island and in Zimbabwe, driven by
temperature (25.0-26.5°C) and rainfall (5.6-6.5
mm/month).200

A 1 mm increase in precipitation leads to a 0.08%
increase in cases after a 3-month lag and 0.09% after a
12-month lag. Factors such as altitude, land use,
humidity, and
vulnerability in South Sumatra and Purworejo,

rainfall ~ determine  regional
Indonesia.2!

As of December 31, 2022, there were 125,888 reported
dengue cases and 1,082 deaths, with an increase of
31,533 cases and 229 deaths since October 1, 2022.202203
Dengue incidence is influenced by temperature,
humidity, and rainfall, with optimal temperature for
infection, humidity above 70%, and increased rainfall

being key factors in dengue outbreaks.?

for climate change
was conducted in
2011 for
Indonesia.?

The study provided
a country overview,
key sectors, baseline
and projections for

climate variables
and sectoral
recommendations

for climate risk. The
report highlighted

the need for
assessment of
appropriate

locations and
information to
provide early

warnings on floods
in the western
region of Indonesia
and on droughts in
the dry zones in
eastern
which
have a long history

with
floods
and droughts.

some
provinces

of coping
recurring
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Climate change e According to research Indonesia's vulnerability to
and infectious climate change increases water-borne diseases (e.g.,
diseases (water- diarrhoea), with a 1.9% to 3.8% expected rise,
borne diseases) exacerbated by inadequate infrastructure.205206

e Research gaps exist in understanding climate change's
impact on water-borne diseases and the effectiveness
of adaptation measures, particularly in rural areas and
among disadvantaged populations.207208209

Climate change e Limited studies on climate change and burden of
and infectious zoonotic diseases.
diseases (zoonotic
diseases)
Climate change e Indonesia is the 12th most polluted country, with air
and air pollution- pollution reducing average life expectancy by 2 years,
related illnesses and some regions experiencing reductions of over 6
years. Nearly 91% of the population lives in areas with
pollution exceeding WHO standards.?!
e Jakarta's air quality, with particulate levels six times
WHO guidelines, may lead to a 5.5-year life expectancy
loss. 211,212 Vehicle emissions contribute, potentially
causing 2.3 to over 4 years of life expectancy reduction.
e  Forest fires, 21> exacerbated by factors like El Nifo,
significantly impact air quality, children's health, and
increase respiratory issues and lung cancer cases. The
economic cost of air pollution exceeds $16 billion,
significantly impacting the economy.214215
Climate change Escobar et al. (2022) found that in Indonesia, urban poor
and food-related communities face heightened acute health issues and
illnesses prolonged negative mental health impacts post-floods,
unlike their rural counterparts. The affluent urban
population showed no health effects from flood exposure.
The study implies that worsened economic conditions,
without adequate safety nets, might prolong the recovery
of previous socioeconomic status, taking decades to
rebuild.26

4.3.1 Emerging gaps from literature review

The evidence on climate change impacts in Indonesia highlights evidence gaps that require
further attention and research.

e Further research is warranted on climate change and health using an intersectional lens
which can adequately capture vulnerabilities.

e Studies capturing underlying vulnerability of children, women and elderly populations
are inadequate. For robust policy and decision making an understanding of these
vulnerabilities is necessary.
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o Likewise, there are very few studies which explore the interlinkages between climate
change and food-borne diseases as well as climate change and water-borne diseases.

e The impact of air pollution on human health needs to be studied with respect to SOx and
NOx along with particulate matter.

e Studies on air pollution and human health must delve deep into the impacts on at-risk
populations —outdoor workers, pregnant women, children, and elderly.

e Studies exploring the mental health impacts of climate change are few, the inter-linkages
between the two need to be studied to arrive at effective response mechanisms.

e Evidence also highlights absence of gender disaggregated data sets. Data sets also do not
provide information across demographic groups such as women, children, elderly
individuals, and disabled populations.

4.4  The Philippines
Impacts Vulnerability
Climate change e Research assessed heat risk in 139 Philippines cities. The Philippines,
and  heat-related Manila had an extremely high Heat Health Risk Index with over 7,640
illnesses (HHRI) of 0.81, with 5 Metro Manila cities also at high islands, faces

risk. Exposure was the primary factor, with high
population density contributing to Manila's elevated
risk.217

While heatwave research in urban areas is common,
53% of the Philippine population lives in rural areas,
where more studies are required to understand the
impact of high temperatures. Rural communities work
outdoors and directly face prolonged heat. Unlike
China, Australia, and many EU countries, the
Philippines have not yet introduced workplace
temperature limits.?!$

climate risks,
particularly in
coastal urban areas
where 51% of the
population resides,
vulnerable to
flooding and rising
sea levels.??
Children's
education is
disrupted by
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Climate change
and extreme events
related  injuries,
death, and mental
health impacts

Climate change
and infectious
diseases  (vector-

borne diseases)

Climate change
and infectious
diseases (water-

borne diseases)

Climate change
and infectious
diseases (zoonotic

diseases)

The Philippines faces a high frequency of typhoons,
causing mortality, 222,223,224 mental health (heightened
depression, anxiety, and PTSD), property loss and
large-scale displacement. 2?5 . 26 . 27 Country’s
vulnerability to stronger typhoons is exacerbated by
environmental in Metro
Manila.??8

Research by Gray et al. (2022) reveals that typhoon

degradation, especially

mortality disproportionately affects emerging urban
centres, with higher per capita deaths among men and
older age groups, mainly due to drowning.?®
Research limitations include recall bias, small sample
sizes, and limited demographic representation.?3

The Philippines has significantly reduced the incidence
of malaria by 87% from 48,569 in 2003 to 6,120 cases in
2020. The studies on malaria incidence revealed
associations with air temperature and rainfall.?!

The Philippines is facing a severe dengue outbreak
with over 115,000 cases,?3? an 85% increase from 2018.
Research suggests that dengue incidence is linked to
air temperature, rainfall, and climate conditions, with
specific impacts in the Iloilo province, 22325 but no
comprehensive framework exists to assess dengue risk
at a national level.

The Philippines faces high vulnerability to climate
change, leading to increased risks of water-borne
diseases due to contaminated water sources from
floods and typhoons.23

A study by Chau et al. (2021)%7 utilized a modeling
approach to estimate the climate change impact on
diarrhoea and dengue fever transmission in the
country, while inadequate water and sanitation
infrastructure, particularly in rural areas and informal
settlements, exacerbates the situation, as noted by Cruz
et al.23

Limited national-level evidences regarding the linkage
between climate change and zoonotic diseases is
available within the country.

extreme climate
events, leading to
missed school days
and decreased
academic
performance.
(UNICEEF, 2021)
After Typhoon
Haiyan, women
were 50% more
likely to die due to
social structures,
with caregiving
roles putting them
at risk during food
shortages.?20

Air pollution is
identified as the
third highest risk
factor for death and
disability, with
PMz2slinked to
cardiovascular and
respiratory issues,
causing
approximately
66,230 deaths in
2019, including
1,310 child deaths.
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Climate change e The per capita greenhouse gas (GHG) emissions in the

and air pollution- Philippines are among the lowest in East Asia at 2.2

related illnesses tCO2e, lower than countries like Indonesia, Vietnam,

and China. GHG emissions are on the rise, expected to
reach 399 MtCOze by 2030, with the energy sector
responsible for over 50% of emissions.

e Air quality in the Philippines exceeds WHO guidelines
for PMz2s concentration by five times, and traditional
cooking fuels contribute to poor air quality, resulting
in 32% of heart-related deaths linked to air pollution.?*

e The economic cost of air pollution in 2019 was
approximately PHP 2.32 trillion (US$ 44.8 billion),
equivalent to 11.9% of the country's GDP, with a
significant portion attributed to premature deaths.?%

e Major pollutants, especially PM2s and NO:, have
severe health implications, leading to respiratory and
cardiovascular diseases, with PMz2s responsible for
around 3,900 premature deaths annually in Quezon

City.24
Climate change Limited national-level evidences regarding the linkage
and food-related between climate change and food-related illness is
illnesses available within the country.

4.4.1 Emerging gaps from literature review

The evidence on climate change impacts in the Philippines highlights several evidence gaps that
demand further attention and research.

Despite the diversity of research topics such as mental health impacts of climate change
on health workers, investigating the double burden of diseases (COVID-19 and typhoons),
coping mechanisms adopted by female students in shelter homes, many of these studies
were based on small sample size.

While there is research on heat-related health risks in urban areas, there are limited studies
focused on rural communities.

Evidence also highlights absence of gender disaggregated data sets. Data sets also do not
provide information across demographic groups such as women, children, elderly
individuals, and disabled populations.

Lack of evidence on the impact of climate change on food-related illnesses and the
interlinkages between zoonotic diseases and climate change in the Philippines.

While some studies mention efforts to improve water and sanitation infrastructure, there's
a gap in research that evaluates the effectiveness of these interventions in reducing the
incidence of water-borne diseases in areas affected by climate change.
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4.5 Thailand

Impacts

Vulnerability

Climate change and
heat-related
illnesses

Climate change and

extreme events
related injuries,
death, and mental

health impacts

Heat-related morbidity and mortality is high in
Thailand. 222 Between 2017 and 2021, Thailand
experienced an average of 2500-3000 cases of heat-
related illness.?#

A lot of studies have focused on understanding the
associations between HRI and outdoor occupation?* as
outdoor workers particularly have been found to be
more vulnerable, such as farm workers including
sugarcane and salt farm workers?245.246,247,248,249,250,251 g
soldiers.?2253 Northern and Central Thailand were the
regions vulnerable to heatwaves.?>

In Thailand, the highest incidence rates of heat-related
illnesses were 3.8, 2.3, and 1.6 per 100,000 person-years
for individuals aged 65 and above, 55-65, and 45-55,
respectively. These illnesses included heat rash, heat
edema, heat cramps, heat syncope, acute decay muscle
stribe (rhabdomyolysis), heat exhaustion, and heat
stroke. Additionally, during heatwaves, there was a
significant increase in deaths from infectious diseases
and neoplasms.?5

Urban Heat Island (UHI) effect exacerbates heat stress in
Thai cities, where low and middle-intensity heatwaves
have a greater cumulative effect on deaths than high-
intensity heatwaves.256.257

Heat stress has adverse physical health outcomes,
including increased mortality and morbidity, and it also
negatively impacts daily activities, resulting in negative
mental health and well-being outcomes.23%25,260

A recent report by Thailand’s National Economic and
Social Development Council (NESDC) reveals that
climate change-induced floods have resulted in over
2,000 fatalities and inflicted damage worth 12.59 trillion
baht (363 billion USD) on the country in the last three
decades.?”2
Evidence regarding association between mental
disorders (such as post-traumatic stress syndrome,
major depressive disorder) and tsunami, ¥ in both
Chﬂdren 274, 275, 276

regarding studies that enhance our understanding of

and adults, there is a huge gap

climate change-related extreme event impacts on mental
health in Thailand.

Studies in Thailand have
explored women's
vulnerability to climate
change, but specific
research on gendered
health impacts is

1 aCking. 261,262,263
Research has shown that
climate-related disasters,
such as the 2011 floods
in Thailand, can lead to
displacement during
pregnancy, affecting
foetal growth and
impacting infant birth
Welght 264,265

Women and girls face a
higher risk of climate-
induced heat stress due
to the gendered division
of labour.2662¢7

Under a high emissions
scenario, heat-related
deaths in the elderly
(65+ years) are projected
to increase to about 58
deaths per 100,000 by
2080, compared to the
baseline of about 3
deaths per 100,000
between 1961 and 1990.
A rapid reduction in
emissions could limit
these deaths to just
fewer than 11 per
100,000 by 2080.268
Flooding in Thailand is
associated with an
increased risk of
respiratory infections in
school children.?®
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Climate change and
infectious diseases
(vector-borne

diseases)

Climate change and
infectious diseases
(water-borne
diseases)

Climate change and
infectious diseases
(zoonotic diseases)
Climate change and
air pollution-related

illnesses

Only very few studies could be found that highlighted
the mental health impacts of flooding including on

health service providers 277 and the flood
victims.278,279,280,281,282

Thailand has witnessed high number of dengue cases
with more than 24,030 infections and 20 deaths reported
between January and June 2023. Even the infection rate
is observed to be 4.2, which is higher than the previous
year.?

Dengue is more common in semi-urban or urban areas
with abandoned water storage. It follows a cyclical
pattern in Thailand every 1.5 to 5 years, strongly
influenced by ENSO. Peak incidence coincides with the
monsoon season, and annual mortality is highest for
dengue shock syndrome (DSS), particularly among 15-
24'year-Olds.284’285’286’287’288

Dengue brings substantial economic burdens to the
country, costing between USD 41 to USD 261 per case
and totalling around USD 440.3 million annually.
Workdays lost due to dengue fever range from 6.6 to 7.6
days on average.?®

The mean relative vectorial capacity for dengue fever
transmission is projected to increase in Thailand from
0.75 to 0.8 by 2070 under a high emission scenario (RCP
8.5), and approximately 0.78 under RCP 2.6.2%

Factors like temperature, #1-2%2 rainfall, 23,294,295 and
humidity ¢ are significant predictors of dengue
incidence.

Malarial infection prevalence in Thailand depends on
rainfall,®” temperature, and relative humidity. Flooding
can lead to other infectious diseases like melioidosis and
leptospirosis, with rainfall and temperature playing a
role in their incidence.?82%.

Water tested microbiologically during the 2011 flood
crisis in Thailand revealed contamination, showing a
crossover between floodwater and water intended for
human consumption.3%

Limited national-level evidences regarding the linkage
between climate change and zoonotic diseases is
available within the country.

In 2022, Thailand faced a severe air quality crisis, with
PMz2s levels averaging 64 pg/ms, over six times higher
than the WHO guidelines®’'. In 2021, PM:s pollution was
responsible for 29,000 deaths in Thailand.302303

Women and children are

at a greater risk of
trafficking following
disasters like the 2011
floods.?7

Seasonal patterns of
diarrhoeal diseases in
Thailand are linked to
daily mean temperature
and precipitation, with
more marked
seasonality in some
affluent urban
populations.?”!
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e  The State Of Global Air report from 2019 indicated that
over 32,000 deaths in Thailand were attributed to PM2:s
pollution that year, with an economic cost of 2.17 trillion
THB (11% of GDP).304305

e Air pollution has been an ongoing crisis, leading to
around 49,000 premature deaths and costing $95 billion
or 6.6% of GDP in 2018, with an estimated 33,000 deaths
in 2016.3%

e Different pollutants, such as Os, NO2, SOz, PMio, and
CO, have been linked to hospital admissions for
cardiovascular and respiratory diseases, especially
affecting the elderly population.307.308309,310311,312

Climate change and Limited national-level evidences regarding the linkage
food-related between climate change and food-related illness, zoonotic
illnesses diseases is available within this nation.

4.5.1 Emerging gaps from literature review

Research gaps

* Limited number of studies that provide evidence on impacts of climate change on human
health.

» Alot of studies focus on outdoor workers, however, it is equally important to study extreme
heat impacts on indoor industrial workers.

* More studies are required to understand climate change health vulnerabilities and impacts
on vulnerable populations using disaggregated data.

«  With increasing urbanization in Thailand, the country needs to conduct more research
understanding the impact of urban heat islands.

Policy gaps

* Heat Action Plans missing

* Health needs to be mainstreamed into climate change policies

* Economic implications of health impacts of climate change should be explored and
communicated to inform policy and generate public awareness

+ Poor public awareness of climate-related health impacts

Infrastructural gaps

* Poor public health surveillance of climate sensitive diseases—lack of good record keeping of
heat and other climate change impacts related deaths.

+ Early warning systems need to be developed for climate health hazard events
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4.6 Vietnam

Impacts

Climate change
and heat-related
illnesses

Climate change
and extreme
events related
injuries, death,
and mental
health impacts

Climate change

and infectious
diseases (vector-
borne diseases)

Studies found that heat waves significantly increase the
risk of mortality and hospitalization, particularly among
the elderly and those with respiratory diseases.’'3
Research found that every 1-square-kilometre increase in
green space per 1000 people can prevent 7.4 deaths
caused by heat every year.314

A study in Ha Tinh province found that 83.4% of farmers
experienced heat-related illness symptoms, with risk
factors including age, chronic diseases, and work
conditions.315

The Mekong River Delta is experiencing various climate
change effects, including increased rainfall, temperature
rise, and sea-level rise, leading to flooding dangers.32232
Low-lying coastal and river delta regions are vulnerable
to sea-level rise, with millions at risk of coastal flooding
and reduced labour productivity.3

Climate change-related disasters can lead to the spread
of infectious diseases, such as diarrhoea, with a focus on
vulnerable areas and communities.3?>32

Mental health issues are emerging, linked to both direct
impacts and indirect factors like financial stress,
highlighting the need for comprehensive support.’?
Projections show that inadequate adaptation could harm
6-12 million from coastal flooding by 2070-2100, while
climate change may put millions more at risk from
riverine floods by 2035-2044, resulting in a 13% drop in
labor productivity.32

Malaria cases in Vietham are associated with
temperature and rainfall and increase in cases found at
19°C and at 86 mm, respectively and climate projections
suggest changes in malaria distribution.??

Dengue cases increased significantly in 2022, with
seasonal and weather-related patterns in transmission.33.
331

Research on extreme events, including El Nifio and hot
summers, can influence dengue incidence rates. 3
Southern Vietnam is recognized as a hyper-endemic
region where transmission is

dengue ongoing

throughout the year.33

Vulnerability
The Mekong Delta
exemplifies geographic

vulnerability, with mining
activities exacerbating sea-
level rise and
erosion.316317,318

Poor households in various
regions, including the
Northern Midlands and
Mountains, North Central,
Central Coastal, and
Mekong Delta, face different
climate-related exposures.3"”
Hanh et al (2020)
emphasize the need for
urgent adaptation actions in
the health sector to reduce
climate-related
vulnerabilities.320

Extreme weather events can
damage infrastructure and
health
impacting the quality and

disrupt systems,
accessibility of healthcare,
especially in rural areas.

The World Bank's Vietnam
country report
acknowledges that ethnic
minorities are more exposed
and vulnerable to climate
impacts. Explicitly identify
the at-risk ethnic groups or
delve into the nature and
extent of their

vulnerability.3?!
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Climate change
and water-borne
diseases

Air  pollution-
related illnesses

Food-related
illnesses and
climate change

Climate change
and zoonosis

Climate change impacts water quality, sanitation, and
hygiene, contributing to water-borne diseases.?*
Temperature and climate variability are positively
associated with water-borne diseases.

Vulnerable populations face higher risks, and there's a
need for comprehensive approaches to address poor
water quality and sanitation.3

Vietnam faces air pollution challenges, especially in
cities like Hanoi and Ho Chi Minh.3¥”

Major air pollution sources include transportation,
industry, construction, and energy demands.3%3%

Air pollution is linked to respiratory and cardiovascular
diseases, with gender differences in sensitivity.34:341
Perceptions of air quality are related to behavioural
responses, such as wearing masks and opposition to coal
plants.3%

Climate change's increased temperature and humidity
create  favourable conditions for food-borne
pathogens.3%

Inadequate food safety practices, coupled with changes
in precipitation patterns and crop impacts, increase the
risk of food-borne illnesses.

Vietnam is at high risk for zoonotic diseases** due to
factors like population density, urbanization, and
livestock trade.3

The government has identified priority zoonotic diseases
and established a One Health framework.346:347,348
There's a need for further investigation into the links
between zoonosis and climate change, considering rising
temperatures and extreme events.

4.6.1 Emerging gaps from literature review

* Limited research on climate change impacts on the elderly and those with co-

morbidities.

* Absence of studies on climate change vulnerabilities and impacts on disabled

individuals.

* Need for more research on gender disparities, early marriages, and health risks among
women due to climate change.
* Lack of detailed studies on air pollution's effects on at-risk populations like children,
pregnant women, lactating mothers, those with co-morbidities, and the elderly, both
indoors and outdoors.
+ Call for intersectional approaches in climate and health studies considering factors like
age, gender, economics, caste, and ethnicity.
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* Insufficient research on climate change vulnerabilities and health impacts among
marginalized groups such as Rohingyas and migrant communities.

* Scarce studies on mental health conditions in populations affected by climate change.

+ Potential for comprehensive research on the burden and emergence of zoonotic diseases.

* Majority of studies limited to specific provinces or cities, with few covering the entire
country, making it challenging to assess their representativeness.

47  Fiji

Impacts

Vulnerability

Climate change
and heat-related
illnesses

Under a high emissions scenario, the frequency of
heat waves is projected to increase significantly, rising
from approximately 25 days in 1990 to an average of
around 350 days in 2100. However, rapid emissions
reduction could limit the occurrences of heat waves to

Climate change-
related disasters can
disrupt
services and increase
the risks of disease and

healthcare

approximately 160 days on average by 2050.3% death, particularly
e A study by Honda et al. in 2014, based on the A1B among vulnerable
emissions  scenario, suggested that without groups, including
adaptation measures, annual heat-related fatalities in young children,
the Australasia region could increase by 211% by 2030 women of
and 437% by 2050. This highlights potential risks for reproductive age,
regions like Fiji's Melanesia, where data is currently older people, and
limited.3! individuals with

Climate change e Under a high emissions scenario and without disabilities.35235335%
and extreme substantial adaptation investments, an estimated Climate change poses
events  related 4,200 individuals per year could be affected by sea- health risks, especially
injuries, death, level rise-induced flooding between 2070 and 2100. during extreme events,
and mental However, with rapid global emissions reduction and affecting reproductive,
health impacts increased protective measures, the annual affected menstrual, newborn,
population may be reduced to fewer than 100 and child health.

people.?®

Fiji faces the risk of Inland River flooding, with
projections indicating that by 2030, an additional 2,000
individuals may face annual river flood risks due to
climate change, and another 1,600 due to socio-
economic shifts. This is in addition to the roughly
4,700 people affected annually in 2010. Flooding can
also lead to long-term consequences like post-
traumatic stress and population displacement.360,361362
Extreme weather events, such as cyclones and floods,
have the potential to induce psychological trauma,
anxiety = and  depression  within  affected
populations'363,364,365,366

Climate change-related displacement and loss of

traditional lands and resources can lead to a loss of

Gender-based

violence, reported by
72% of women, and
violence
children are concerns,
with climate change
potentially worsening
these issues.?®

Coastal
in Fiji, both rural and
urban, in
regions,

against

communities

low-lying
highly
vulnerable to climate
impacts like sea-level
rise, inundation, and

are
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cultural identity and a sense of belonging among the flooding, threatening
population.367.368,369 their livelihoods.
Poverty limits their
ability to recover,
impacting food

security and health.3%

Climate change Vector-borne diseases, water and food security
: : . . . o Women face
and infectious (including water-borne diseases, malnutrition, food- . .
. ) . e additional climate
diseases (vector- borne diseases) and zoonosis have been highlighted |
. risks due to gender-
borne diseases) as key concerns by Mclver et al. (2016).370 .
based barriers,
Climate change Leptospirosis is a bacterial disease that is spread potentially

and water-borne

through contact with animal urine and is also

exacerbating gender

diseases becoming more common in Fiji due to climate disparities and
change.371.372373 domestic violence.3
pollution- In 2012, WHO reported that nearly 42% of around 50  vylnerable

Air
related illnesses

Food-related

child deaths in Fiji were linked to acute lower
respiratory infections caused by indoor air pollution.
Fiji's air quality was deemed moderately unsafe
according to WHO guidelines, with annual PMo2s
levels exceeding the recommended maximum of 10
Hg/m3.374

Fiji struggles to meet global nutrition targets due to

populations, including
children, people with
disabilities, and the
elderly, have limited
capacity to cope with
environmental  and

climate risks, with

illnesses and more frequent extreme weather events linked to those facing multiple
climate change climate change. challenges, such as
Climate change Storms and cyclones disrupt crop production, causing poor, single women
and zoonosis shortages of fresh, nutritious foods and leading ith disabilities in
households to rely on unhealthy, processed, and remote areas, being
canned foods. particularly  affected.

358

4.7.1 Emerging gaps from literature review

Limited data exists to understand the specific health impacts of climate change in Fiji's
Melanesia region, indicating a need for localized research.

While there is recognition of climate-related mental health impacts, the extent of
psychological stress, anxiety, and depression remains unquantified, requiring further
investigation.

Air pollution contributes to child mortality, but specific data on the prevalence of air
pollution-related illnesses is lacking, necessitating further research. The research findings
highlight the link between air pollution and child mortality, with a substantial percentage of
child deaths attributed to acute lower respiratory infections related to household air pollution.
However, the report lacks specific data on the prevalence of air pollution-related illnesses,
making it essential to conduct further research to determine the extent of the problem and
identify strategies for mitigating air quality issues in Fiji.

Climate change poses risks to reproductive, menstrual, and child health, but detailed statistics
are needed to assess the extent of these impacts.
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* The potential rise in gender-based violence due to climate change is acknowledged, but
specific data on prevalence and intervention effectiveness is needed.

* Vulnerable groups like children, people with disabilities, and the elderly face unique health
challenges, requiring more research to understand their specific needs.

* The effectiveness of adaptation measures in Fiji's healthcare system needs further
investigation, along with an assessment of potential gaps in addressing climate-related health

challenges.

4.8 Malaysia

Impacts

Vulnerability

Climate change
and heat-related
illnesses

Under a high-emissions scenario, the country's mean
annual temperature is projected to increase by
approximately 4°C from 1990 to 2100. [5]. The
southwest of the country is more vulnerable to severe
heatwaves [8]. Malaysia braced more heatwaves
particularly after 2000 with 8.98 km2/decade increase
in heatwave-affected area in the peninsular Malaysia.
The duration of heatwaves in the country has also
increased by 1.54 days/decade. The central south
region of the peninsular Malaysia has been the area
with highest population affected.

According to the highest emissions scenario of
RCP8.5, Malaysia's average temperatures are
expected to rise by 3.11°C by the 2090s, which is 0.6°C
lower than the global average. However, under
RCP2.6, the low emission pathway, this increase will
be 0.8°C [5]. By 2050, the country is expected to face
200 days of heat waves each year [14]. This is expected
to further worsen the public health scenario with
respect to heat related illnesses in the country.

With climate change
the threats of sea-level
rise, coastal erosion,
and increased storm
surges will adversely
impact livelihood and
health in coastal areas
including coastal cities
such as Kuala
Lumpur, Penang, and
Johor Bahru [62]. Low-
lying regions, such as
the Klang Valley and
parts of the states of
Selangor and Perak as
well as river deltas
and floodplains, are
also at risk of flooding
due to sea-level rise
and more intense
rainfall events

Climate change e Between 2070 and 2100, itis estimated that an average el i
and extreme of 234,500 people per year could be impacted by a;soaateh wit .
events  related flooding in Malaysia due to rising sea levels under a climate C ange [6]-
8Bt . i . . o These climate threats
injuries, death, high-emissions scenario. However, if emissions are . )
Sy . will also pose public
and mental significantly reduced and adaptation measures are R
health impacts scaled up, this number could be drastically reduced to ealth risks in islands

300 people annually [5].

By 2030, an estimated 85,800 more people could be
affected by river floods each year due to climate
change, and an additional 89,300 people due to socio-
economic factors, on top of the 307,700 people affected
annually in 2010 [15]. As per [5], by 2030, climate
change is projected to increase the number of people

of Pulau Langkawi
and Pulau Pangkor
[63].

Women may be
disproportionately
affected by the climate
change related health
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Climate change
and infectious
diseases (vector-

borne diseases)

Climate change
and water-borne

diseases

Air  pollution-
related illnesses

Food-related
illnesses and
climate change

affected by a 1-in-25-year event by 70,000, each year
with damages rising by $1.8 billion under the high
emissions scenario.

With climate change, increase in temperature will
cause shortening of the extrinsic incubation period
(EIP) in cooler places like Cameron Highlands and
Kinabalu Park, increasing the transmission intensity
and malaria risk in these regions in Malaysia [26].
Studies have shown a strong correlation between
heavy rainfall and malaria in Malaysia, raising
significant public health concerns about a potential
resurgence of malaria due to climate change [27].
Increasingly, human Plasmodium knowlesi infection
are being reported [24] with malaria transmission
occurring from animals to humans in the rural,
forested areas [25]. Public health experts are
expressing concern over the rising malaria cases in
various regions of Malaysia, attributing climate
change as a contributing factor.

Projection studies indicate that between 2020 and
2040, the dengue incidence rate in Malaysia would
rise from 628 to 940 cases per 100,000 population [41]
A future projection study indicates that climate
change will impact the marine ecosystem, leading to
higher temperatures that create more reservoirs for
Vibrio cholerae. As a result, by the end of the 21st
century, the maximum monthly incidence rate of
cholera in Sabah is expected to rise by 41.0%
compared to baseline levels [46].

With the intricate connection between air quality and
climate change, the impact of climate change on air
quality in Malaysia is a significant concern,
particularly in Peninsular Malaysia [49], [50].
Droughts and forest fires caused by climate change
negatively affect air quality in Malaysia, leading to
harmful consequences for public health.

It has been found that for a 1.0°C increase in
temperature, the excess risk of food poisoning in
Malaysian states can increase up to 74.1% [55]. Even
though, the incidences of food poisoning in Malaysia
have been significantly increasing, the foodborne
cases in general in Malaysia are underestimated as
most of the incidences are not reported [52].

Climate change is also projected to negatively impact
the agriculture sector, threatening the country’s food

risks due to factors
such as their roles in
caregiving and their
greater vulnerability
to poverty. However,
in some cases due to
their occupational
exposure, men are
more vulnerable to the
particular disease/s.

Elderly individuals
and children are
especially susceptible
to the health effects of
climate change.
According to
UNICEF’s Climate
Change Risk Index,
Malaysia is ranked
61st among countries
where children are
most vulnerable to the
projected impacts of
climate change.
Additionally, a
National Youth
Climate Change
Survey in Malaysia,
conducted by UNICEF
and UNDP, revealed
that 9 out of 10 young
people have
experienced effects
related to climate and
the environment [67].

Socio-economic
conditions also
determine the level of
vulnerability of an
individual or the
population to health
impacts of climate
change.
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security. Extreme weather events in the country are
anticipated to decrease rice yields by as much as 31%
over the next ten years. Under RCP 4.5 scenarios,
average yields are projected to drop by 18% in the
early part of the century, 21% in the middle, and 24%
by the century's end, compared to 2021 yield data. For
RCP 8.5, average yields could decline by 19% in the
early century, 22% in the middle, and 26% by the end
of the century [56]. The two states of Kelantan and
Sabah heavily agrarian inhabit the most vulnerable
populations in the country.

4.8.1 Emerging gaps from literature review

e Some of the research areas that need immediate focus and attention from policy makers and
researchers alike include health impacts of air pollution, understanding the vulnerabilities

of different sections, health impacts of extreme heat and heat waves in the country, how is

climate change altering the distribution of vectors to help government prepare future action
plans to manage various VBDs.
e Research on climate change and health in Malaysia is characterised by limited empirical
research, in comparison to modeling studies that simulate scenarios.
e Limited data available on vulnerable populations such as women, older people, and

displaced.

e There is a lack of studies that focus on social health determinants, such as food insecurity
and nutrition-related issues.
e Studies on non-communicable diseases specifically with respect to climate change are
greatly lacking in Malaysia.

49 Nepal

Impacts

Vulnerability

Climate change
and heat-related
illnesses

Climate change
and extreme
events related
injuries, death,
and mental
health impacts

If emissions remain uncontrolled, the mean annual
temperature is anticipated to rise by about 6°C from
1990 to 2100. Additionally, the number of warm spell
days is expected to increase from fewer than 20 to
approximately 245 days each year by the century's
end.

Climate scientists predict that Nepal will face an
increase in the frequency of floods, landslides, and
inundations in the near future. Dr. Indira Kandel, a
senior divisional meteorologist at the
Analysis Section of the Department of Hydrology and
Meteorology, emphasizes the growing trend of erratic

Climate

weather patterns in the country.

Vulnerabilities are
influenced by various
factors, including
demographics, socio-
economic conditions
such as economic
status, education, race,
ethnicity, religion,
gender, age, class or
caste, as well as
disability and overall
health status®?.
Growing frequency
and intensity of
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Climate change
and infectious
diseases (vector-

borne diseases)

Climate change
and water-borne

diseases

Air  pollution-
related illnesses

Food-related
illnesses and
climate change

As temperatures rise and rainfall patterns become
increasingly erratic, Nepal faces greater risks of
diseases such as dengue, malaria, and other
waterborne and zoonotic illnesses. The spread of
disease vectors, such as mosquitoes, along with the
contamination of water sources due to extreme
weather events, exacerbates the burden of infectious
diseases in the country. According to the 2022
Vulnerability and Adaptation Assessment of Climate-
Sensitive Diseases and Health Risks in Nepal, a total
of 12 climate-sensitive diseases (CSDs)

identified, including seven vector-borne diseases

were

(malaria, kala-azar, Japanese encephalitis, scrub
typhus, dengue, Zika, chikungunya), two food and
waterborne diseases (cholera and acute
gastroenteritis), one respiratory disease (severe acute
respiratory infections), as well as undernutrition and
mental illness.

Diarrheal diseases remain a major challenge in Nepal
due to inadequate safe water supply, poor sanitation,
and unhealthy living conditions. Annually, at least
30,000 children die, and each child experiences an
average of 3.3 episodes of diarrhoea.%” There is a
significant association between childhood diarrhoea
and increased maximum temperature and rainfall in
Kathmandu.37

Air pollution concentrations in Nepal surpass
WHO guidelines by fivefold, leading to
approximately 133 deaths per million annually.

Nepal's heavy reliance on agriculture, contributing
over 40% of GDP, makes it vulnerable to climate
variability, threatening food production, access, and
livelihoods.37

Extreme weather events like floods and droughts,
exacerbated by climate change, further strain food
security, particularly impacting subsistence farmers
and rural mountainous households.?¥° The 2008-2009
winter droughts severely affected farming, with
climate change identified as a significant driver.3!

heatwaves, which
pose significant health
risks, particularly for
the elderly
population. Studies
indicate a substantial
increase in heat-
related fatalities
among the elderly,
with projections
estimating
approximately 53
deaths per 100,000 by
2080, compared to
around 4 deaths per
100,000 annually from
1961 to 199037,

The vulnerability rank
analysis from the
Vulnerability and
Adaptation
Assessment (VAA)
2022 identified
significant regional
disparities. Nine
districts in the Tarai
region (Dang,
Dhanusha, Kailali,
Kanchanpur,
Kapilvastu, Mahottari,
Saptari, Sarlahi, and
Siraha), one district in
the Hill region
(Salyan), and five
districts in the
Mountain region
(Bajhang, Bajura,
Humla, Kalikot, and
Mugu) exhibited high
vulnerability across all
four disease
categories: vector-
borne diseases
(VBDs), waterborne
and foodborne
diseases
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(WBDs/FBDs), severe
acute respiratory
infections (SARI), and
issues related to
malnutrition and
mental illness.

Women, elderly and
children are
particularly more
vulnerable to health
impacts of climate
change.

4.9.1 Emerging gaps from literature review

Although existing studies have examined the health impacts of climate change in Nepal, there
is a pressing need for more quantitative measurements, particularly concerning productivity
loss and specific health outcomes such as respiratory diseases, vector-borne diseases, and
mental health issues.

While studies have identified women, children, and the elderly as vulnerable groups, there is
insufficient analysis of specific gender disparities in vulnerability. Further research is
essential to understand how gender dynamics intersect with climate-related health risks and
impacts.

There is a lack of understanding regarding the differential health impacts of climate change
between urban and rural populations, particularly in terms of access to healthcare,
infrastructure, and adaptation strategies.

Although some studies have addressed the mental health effects of natural disasters, there is
limited research on the broader psychological and social impacts of climate change, especially
among vulnerable populations. The increasing phenomenon of "climate anxiety" is only
starting to receive attention.

More studies are needed to explore coping mechanisms, social support systems, and
community resilience in response to climate-related challenges.

The absence of known health effect coefficients related to various climate-sensitive diseases,
such as waterborne and vector-borne diseases, has hindered understanding of the extent of
health impacts attributable to major environmental risk factors like temperature and climate
change in Nepal.

There is an urgent need for additional research on vector-borne, waterborne, and other
climate-sensitive diseases, including noncommunicable diseases, to inform evidence-based

health adaptation planning.
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Limited research and surveillance of dengue have been significant barriers to effective
prevention and management strategies.

Due to the lack of spatially explicit research in Nepal, there is a poor understanding of the
current spatial distribution of dengue risk areas and potential shifts in risk due to future
climate change.

A research gap exists regarding the health impacts of climate change in Nepal, particularly in
determining how changes in climatic variables trigger health effects.

Additional research is required on the social impacts of compound environmental shocks to
inform adaptation strategies that enhance well-being in the context of climate change.

There is a notable lack of research focusing on zoonotic diseases in Nepal. Understanding the
prevalence, transmission dynamics, and impact of zoonotic pathogens on both human and
animal health is crucial for implementing effective prevention and control measures.
Research often overlooks the inclusion of disabled individuals and tribal communities,
resulting in a lack of studies examining the socio-economic, environmental, and health-
related challenges faced by these populations in Nepal.

Despite the growing threat of vector-borne diseases due to climate change, there is a scarcity

of research articles investigating the direct relationship between climate change and vector-

borne diseases.

4.10 Cambodia

Impacts Vulnerability
Climate change e Under the RCP6.0 scenario, Cambodia lost an Cambodia is
and heat-related estimated 4.3 percent of daylight working hours in geographically

illnesses

2015 on the account of extreme temperature (UNDP,
2016). As per ILO (2019), amongst South-East Asian
countries, Cambodia’s working hour loss to heat
stress stood at a total of 7.53 percent for a full-time
workforce of 3,94,000 in 1995 and is projected at a total
of 7.83 percent for an estimated 7,69,000 full-time
workforce for the year 2030 (figure 1).

Heat stress is projected increase the productivity loss
under all sectors significantly under the RCP6.0
scenario against the RCP2.6 scenario

As per ASEAN (2021), heat mortality rate in
Cambodia is expected to rise 4.11 (RCP8.5) and to 4.26
(RCP 4.5) by 2050

vulnerable due to its
coastline, particularly
the Mekong delta
region.

Climate change is

having deleterious
impact on children and
women in Cambodia.
Factors such as access
to infrastructure,
institutional = support
could devoid or limit

women of the
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Climate change
and extreme
events related
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health impacts

Climate change
and infectious
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borne diseases)

Climate change
and water-borne

diseases

Air
related illnesses

pollution-

Food-related
illnesses and

climate change

Climate change

and zoonosis

Storms, flooding, and drought are Cambodia's most
significant disasters, affecting large populations and
incurring high costs. Climate change is expected to
exacerbate these challenges, with projections of drier
dry seasons and increased rainfall and more severe
storms during the wet season2. These changes are
likely to lead to more frequent and intense floods
and droughts, further straining communities and
resources3®.

While not as frequent as floods or droughts, tropical
cyclones are among the costliest meteorological
disasters in Southeast Asia, with an average of 27
cyclones affecting the region annually.

Dengue outbreaks, historically seasonal and urban,
have been expanding to the rural areas of the country.
Climate change and human behaviour, such as
storing water near homes, are seen as contributing
factors.

An altering rainfall pattern has not only impacted the
quality and supply of water for consumption but has
also induced changes in the location and degree of
spread of water-borne diseases in Cambodia such as
diarrhoea (World Bank Group, 2024; Davies et al,,

2014). Several water-borne diseases such as
leptospirosis, viral hepatitis, typhoid fever,
schistosomiasis, melioidosis and diarrhoea have

increased due to the extreme conditions.

Air pollution is one of the leading cause of disabilities
and deaths in Cambodia since 2009, irrespective of the
change in number of deaths per day, which have
decreased

Food-borne diseases contribute to the leading causes

of death and illness in Cambodia (World Health
Organisation, 2017).

opportunities.
Additionally, lack of
data
further restricts policy
reforms (World Bank
Group, 2016).

availability

Climate change is

predicted to have
asymmetrical impacts
on the low-income

groups in Cambodia.
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4.10.1 Emerging gaps from literature review

411 Tuvalu

Impacts

Vulnerability

Climate change
and heat-related
illnesses

Climate change
and extreme
events related
injuries, death,
and mental
health impacts

Climate change
and infectious

diseases (vector-
borne diseases)

Climate change

and infectious

diseases

Air
related illnesses

pollution-

Global climate models project that surface air
temperatures in Tuvalu could increase by up to 1°C
by 2030, relative to 1995 levels, and by as much as
1.9°C by 2050 under high emissions scenarios. This
rise in temperature will also lead to a corresponding
increase in the number of extremely hot days, which
is expected to rise by approximately 0.5°C by 2030
under a low emissions scenario, and by 0.7°C under a

high emissions scenario.3$

As sea levels rise and extreme weather events become
more frequent, Tuvaluans experience acute anxiety
stemming from both immediate environmental
changes and broader global climate narratives.3”

As temperatures rise and rainfall patterns become
more erratic, Tuvalu faces heightened risks of diseases
like dengue, malaria, waterborne and zoonotic
diseases. The proliferation of disease vectors, such as
mosquitoes, and the contamination of water sources
due to extreme weather events contribute to the
burden of infectious diseases in the country.

The impacts of climate change, including rising
temperatures, higher tides, flooding, and more
frequent tropical cyclones, are expected to increase
the risk of both vector-borne and waterborne diseases
in the coming decades.

Consequently, the combination of drought, sea level
rise, and flooding amplifies the potential for
waterborne diseases and other health problems in
Tuvalu

As temperatures rise and air quality worsens, more
Tuvaluans suffer from air pollution-related health
problems. Though relatively less intense than in
industrialized nations, air pollution in Tuvalu, is
increasing due to factors like increased vehicle use,

The geographic characteristics
increase the vulnerability of
communities living on the
outer islands of Tuvalu, where
access to resources and
infrastructure is limited.3$

The key vulnerable groups
include women and adolescent
girls, children, elderly people,
PwD, indigenous people and
socio-economically
marginalized groups.38¢
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reliance on fossil fuels for energy, and poor waste

management.
Food-related e C(limate change is increasingly undermining the
illnesses and traditional food systems in Tuvalu. As local food
climate change production becomes less reliable due to climate

change, Tuvaluans are increasingly dependent on
imported, processed foods that lack essential

nutrients.388

4.11.1 Emerging gaps from literature review

Mental Health and Climate Anxiety: While climate-related anxiety is recognized, further
research is needed on long-term mental health impacts and appropriate interventions,
particularly in the context of pre-traumatic stress disorder.

Displacement and Migration: The health impacts of displacement, including mental health,
nutrition, and access to healthcare, are underexplored.

Food Security and Malnutrition: More research is required on the nutritional health impacts
of climate change-induced food insecurity, especially for at-risk populations such as children
and pregnant women.

Air Pollution-related Illnesses: Limited research and data on air pollution in Tuvalu hinder
assessing its public health impacts amid changing climatic conditions.

Zoonotic Diseases: There is limited evidence linking climate change to zoonotic diseases,
highlighting the need for research in this area.

Vulnerable Populations: Longitudinal studies on the differential impacts of climate change
on women, children, the elderly, marginalized groups, and people with disabilities are
lacking.

Impact on Maternal and Child Health: There is insufficient evidence on how climate change
affects maternal and child health in Tuvalu, particularly in terms of nutrition, disease
susceptibility, and healthcare access during pregnancy and early childhood.

Limited Geographical Specificity: Research in Tuvalu is largely focused on the capital,
Funafuti, with little attention to other regions. This lack of localized data may overlook

specific health vulnerabilities and impacts in different areas of the country.
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5. Health Systems and Adaptation Health
Response

The increasing frequency of extreme weather events not only affects the financial and structural
aspects of healthcare systems but also contributes to carbon emissions.* While climate change
poses significant risks to public health, viable strategies exist to mitigate these health burdens,
encompassing environmental and social measures targeting climate-sensitive diseases and
reinforcing healthcare systems for both prevention and treatment in the face of changing climate
conditions. Collaboration among various sectors, including water, sanitation, and nutrition, is
crucial to manage and mitigate climate-related risks, as health systems serve as the foundation of
individual and community resilience. They play an integral role in preventing adverse health
outcomes and safeguarding public well-being. They serve as the first line of defence and offer
accessible, affordable, accountable, and dependable healthcare and public health services.
However, it is imperative that healthcare and public health services are restructured to ensure
that they are equipped to meet immediate and future challenges.*® Governments worldwide
recognize the urgency of addressing climate change and are prioritizing it across multiple
agencies. Coordinated efforts between the health sector and other stakeholders under a unified
climate change strategy are essential. Implementing a comprehensive "health in all policies”
approach seamlessly integrates climate change considerations into relevant policy areas.

Furthermore, various national and international organizations, including WHO, are actively
involved in the development of frameworks to strengthen health systems, such as "Health
Systems Strengthening" (HSS). HSS aims to enhance a country's capacity to perform essential
healthcare functions, focusing on building capacity, sustainability, equity, effectiveness, and
efficiency in both public and private healthcare sectors.* Robust health systems are critical for
addressing diseases and non-communicable diseases, especially in the context of a changing
climate 3239 WHO also defines health systems as comprising organizations, individuals, and
actions aimed at promoting, restoring, or maintaining health. The "10 Essential Public Health
Services" defined by the Centers for Disease Control and Prevention provide a framework for
promoting equitable public health.>

The 2021 and 2024 Lancet Countdown on Climate Change and Human Health reports
emphasized climate change as the largest global health threat of the 21st century, highlighting it
as a public health emergency. Climate change has a direct impact on the factors that determine
both environmental and social health outcomes. It is estimated that 250,000 additional deaths per
year are likely to occur due to malnutrition, malaria, diarrhoea, and heat stress during the period
2030-2050. ¢ Furthermore, there is evidence of multiple climate hazards occurring
simultaneously. Additionally, non-climate risks also interact which exacerbate the overall risk
faced by all sectors. For the health-sector these risks will be heightened to meet the need for care
due to poor air quality, rising heat stress, and poor nutrition outcomes. Additionally, as described
in earlier sections certain demographic groups are highly vulnerable and would face greater risk
due to their biological make-up, weaker immune systems as well as limited access to affordable
and high quality of care.>”
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The 2020 Lancet Countdown report revealed that half of the surveyed countries had developed
plans for health and climate change,®® yet only 9% had adequate funding for implementation.
Pre-existing financial challenges for meeting United Nations Sustainable Development Goals
were exacerbated by the COVID-19 pandemic, leading to reduced healthcare financing.> Despite
the availability of global climate funds, like the Global Environment Facility, the Adaptation
Fund, and the Green Climate Fund, limited funding is allocated for health-related issues. Effective
climate risk management necessitates government-level coordination, emphasizing the
importance of proper representation of the health sector in adaptation planning. Ensuring
adequate coordination between sectors can maximize health co-benefits across areas such as
energy, agriculture, housing, and water. The National Action Plan for Health Security (NAPHS)*©
is a country-owned, multi-year planning process that aligns with the broader national health
strategy and other sectoral plans, allowing countries to tailor specific steps to their unique context
for the development and implementation of NAPHS.

The sections ahead, illustrate the health systems infrastructure in South and Southeast Asia and
Pacific Island Countries. The vertical extent of these systems as well information regarding the
health workforce is also discussed. Furthermore, challenges and limitations of health systems
which are likely to limit their ability to respond to climate emergencies are also highlighted.

5.1 Public Health Systems at a Glance

Most healthcare systems are organized into three tiers, with the central ministry holding the
highest authority. However, each system has its unique characteristics; for example, India has
implemented a three-tiered system that incorporates the private sector to improve healthcare
accessibility. In contrast, Bangladesh follows a hierarchical structure with five tiers, which faces
challenges related to equitable access and limited resources. Indonesia heavily relies on primary
care facilities and is striving to achieve universal health coverage while addressing non-
communicable diseases and health impacts from climate change. Vietham, on the other hand,
utilizes a referral-based system with various financing sources, dealing with issues associated
with an aging population and a shortage of healthcare professionals. There is evidence from
Vietnam suggesting improved access to universal healthcare by prioritizing the underprivileged,
providing comprehensive services to all, and reducing urban-rural healthcare spending
disparities. Lastly, the Philippines adopts a three-tiered approach involving both public and
private sectors, with a strong focus on combating non-communicable diseases and expanding
healthcare coverage through the Universal Health Care Bill.
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Table 3 Overview of health indicators in the selected countries
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Source: Compiled from various sources (World Bank, MoHFW, WHO)

In India, the public healthcare system is structured with three levels:® Primary Health Care,
Secondary Health Care, and Tertiary Care Health Care (Figure 6). Primary Health Centres (PHCs)
serve as the initial point of patient-doctor contact. Community Health Centres (CHCs) offer more
comprehensive services, including specialist care. Sub-District Hospitals (SDHs) provide
secondary care and serve as referral units, reducing the load on district hospitals. District
Hospitals (DHs) offer a broad range of services, including specialized care.*” The number of
facilities varies across states and union territories, and some areas lack Sub-District Hospitals. At
the national level in India, the Ministry of Health and Family Welfare formulates health policies
and funds national health programmes. At the state level, each state has its Department of Health
and Family Welfare, which collaborates with autonomous State Health Societies. District Health
Missions and City Health Missions play essential roles in implementing healthcare programmes
at the local level. The private sector is also involved in healthcare service delivery .54
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Figure 6 Three-tier health system in India

Source: Compiled by authors
Bangladesh's healthcare system features a five-tier hierarchy, starting with ward-level health
facilities and moving up to union health centres, Upazila Health Complexes, district hospitals,
and medical colleges.*'® However, despite this structure, many in the population, especially in
rural areas, face limited access to healthcare services.*"! The healthcare system involves various
stakeholders, with the government taking the lead in policymaking, regulation, and providing
comprehensive healthcare services.? Challenges such as resource constraints, institutional
limitations, and healthcare provider issues can impact service quality.#® To bridge these gaps, the
private sector and NGOs have established their own healthcare facilities, often filling the void in
rural areas.*!
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Figure 7 Five-tier health system in Bangladesh

Source: Compiled by authors
In Indonesia, the primary entry point for healthcare is through primary care facilities known as
"puskesmas."#> These facilities provide a wide range of services, including preventive measures,
maternal and child health care, and family planning. However, patients often need referrals to
access higher levels of care, and emergency cases can bypass this requirement. The healthcare
system is structured into three tiers: primary care, secondary care for specialized services, and
tertiary care for highly specialized treatments. Traditional and alternative therapies are also
commonly used. The Ministry of Health and the Ministry of Home Affairs share responsibilities
for organizing the healthcare system across different levels of government.*¢ Public and private
sectors play key roles, with public health services provided through various entities. The
government's aim is to achieve universal healthcare through a social security agency called
"Badan Penyelenggara Jaminan Sosial Kesehatan." This system, known as "Jaminan Kesehatan
Nasional," covers various categories of individuals, contributing to the goal of universal health
coverage.*”

In Vietnam, the healthcare system is divided into three levels: primary care, secondary care, and
tertiary care. The referral system ensures that patients receive the appropriate level of care.*® The
healthcare system also includes specialized services like mental health care and rehabilitation
also. The healthcare system in Vietnam is a mix of public and private providers.

The healthcare facilities in the Philippines are structured into three tiers.*’* The primary level
consists of rural health units, private clinics, and community hospitals that provide basic
healthcare services. The secondary level includes smaller hospitals and regional facilities, offering
more specialized care. The tertiary level comprises advanced medical centres and large hospitals,
providing highly specialized treatments. Within the primary healthcare system, there are three
levels of primary health workers: Village or Grassroots Health Workers, Intermediate Level
Health Workers, and First-Line Hospital Personnel. These levels ensure a coordinated healthcare
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system with a two-way referral system for patients. The healthcare system is divided into two
sectors: public and private healthcare. The Department of Health*?*4?! oversees the regulation of
health facilities in the public sector, while local government units are responsible for delivering
primary and secondary care. The private sector primarily handles hospital care and maternity
services.

In 1977, Fiji adopted a village-based primary healthcare approach.*> The Ministry of Health and
Medical Services oversees healthcare provision.* Fiji's healthcare system comprises three tiers,
including public and private facilities and traditional healers. The Global Health Security Index
ranks Fiji 169th out of 195 countries. While Fiji excels in health response, there's room for
improvement in areas like emergency preparedness and healthcare capacity.#

The Malaysian healthcare system is a two-tiered system, consisting of a government-funded
public sector and a private sector. The public sector is the primary provider of healthcare
services to most of the population, while the private sector serves to those who can pay for it 4.
The public sector is funded through general taxation and provides a wide range of healthcare
services, including primary care, secondary care, and tertiary care . Primary care is provided
through a network of health clinics, while secondary care is provided through district hospitals.
Tertiary care is provided through a network of specialist hospitals. The private sector is made
up of a variety of providers, including hospitals, clinics, and traditional Chinese medicine
practitioners. Private healthcare is generally more expensive than public healthcare, but it often
offers shorter waiting times and higher quality care.
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In 2015, Nepal's new Constitution was established that assigned health as a fundamental
human right, ensuring that every citizen has the right to free basic health services and cannot be
denied emergency care. The federal government retains responsibility for overall health policy
formulation, budget provision, development of national standards and regulatory frameworks,
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and delivery of specialized healthcare through national hospitals. The seven provincial
governments are tasked with delivering basic hospital services and coordinating with both local
and federal governments. The 753 local governments (rural and urban municipalities) are
responsible for providing primary health services. These changes aimed to make the health
system more responsive to local needs and accountable to citizens.

Health sections in local governments are overseen by health coordinators, responsible for
creating health policies, designing programs, and monitoring health facilities. Under the federal
structure, local governments are tasked with delivering basic health services, possessing the
authority to set priorities, allocate resources, manage services, and evaluate outcomes.
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Figure 8: Health system organogram of Nepal

Healthcare model in Cambodia encompasses private and public infrastructure under for-profit
and not-for-profit corporate mechanisms. The functions of the private and public sector are
divided as per their designation and functions into the Central Tier (Ministry of Health (MoH),
Training Centres, National Centres, and 8 National Hospitals), Provincial Tier (25 Health
Department), and Local Level Operational Tier (Health centres, Hospitals, Reproductive health
centres). However, despite the growing scale of facilities, a large percentage of population place
their trust in the facilities in international institutions based on Thailand, Singapore, and
Vietnam 428,

The public health system in Tuvalu operates under the Ministry of Health (MOH) and primarily
emphasizes primary care, preventive services, and health education to address both
communicable and non-communicable diseases and ensuring accessible healthcare. Key services
in Tuvalu's public health system include maternal and child health, disease surveillance and
control, primary healthcare and NCD management. Tuvalu’s healthcare structure is centralized
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around the Princess Margaret Hospital (PMH) in Funafuti, which serves as the only referral
hospital in the country.#?® For lower-level, primary healthcare, Tuvalu’s structure is organized as
National Level, Sub-national Level (Island Health Centers) and Local Level. While this structure
is intended to provide a framework for healthcare access, however, health services on outer
islands are limited. Travel between islands is often required for more intensive treatments, which
can delay care and exacerbate health conditions.

The private healthcare sector in Tuvalu is almost non-existent due to the small population, limited
market, and reliance on the public healthcare system. Given that healthcare is heavily subsidized
by the government and funded through international aid, private facilities have not emerged.
However, for most of the Tuvalu’s population, public healthcare remains accessible and sufficient
for basic health needs.430 Non-governmental organizations (NGOs) play a supportive but
significant role in Tuvalu’s healthcare system, often providing expertise, financial assistance, and
resources in collaboration with the Ministry of Health.

5.2 Health System Response and Adaptation

The countries are actively addressing the impact of climate change on health. India's
comprehensive approach involves early warning systems, healthcare capacity enhancement, and
sustainability measures. Bangladesh integrates climate change into development and disaster
management, with a focus on community-based adaptation and air quality control. Vietnam
strengthens resilience and air quality management, while Indonesia combines adaptation and
mitigation efforts, setting ambitious emission reduction targets and addressing air pollution. The
Philippines takes a whole-of-government approach to combat climate-related health challenges
and has ambitious emissions reduction goals. Thailand focuses on low-carbon and climate-
resilient development through a master plan and national adaptation policies. These countries
collectively demonstrate a strong commitment to mitigating climate change and enhancing public
health.

591 Page



Climate Change and Health — Review of evidence for the Indo-Pacific Region
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Figure 9 Summary of policies taken under air pollution, WASH and climate change
Source: Environmental Health 2022 country profile

Figure 8 illustrates an overview of the policies outlined in the WHO's Environmental Health
Country Profile for 2022. It encompasses both the policies that have already been implemented
and those that are still under consideration for future implementation.

India's approach to addressing climate change and its impact on health is directed by the Prime
Minister's Council on Climate Change, with the Ministry of Environment, Forest and Climate
Change (MoEFCC) serving as the primary coordinating body at international, national, and state
levels.®! The MoEFCC plays a vital role in implementing India's National Action Plan for Climate
Change (NAPCC) and the National Action Plan on Climate Change and Human Health
(NAPCCHH).#32433 This comprehensive approach addresses the health impacts of climate change
by establishing health early warning systems, enhancing healthcare system capacity, and
strengthening surveillance systems. Collaboration with the Ministry of Health and Family
Welfare (MoHFW) and the National Centre for Disease Control (NCDC) is integral to
implementing these strategies. Beyond climate change and health, India has a range of national
programmes to combat vector-borne diseases, ensure safe drinking water access, promote
sustainable agriculture, enhance urban health, strengthen disease surveillance, address mental
health, and advance digital health. The greening of healthcare facilities and reduction of carbon
footprints, along with multi-stakeholder initiatives, contribute to India's broader efforts in
building a climate-resilient and sustainable healthcare system.##435436437
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Bangladesh has been proactive in addressing climate change adaptation and its impacts, with the
Ministry of Environment and Forests (MoEF) leading the way.*® The country has established
significant policies and institutional mechanisms, such as the National Adaptation Programmes
of Action (NAPA), the Bangladesh Climate Change Strategy and Action Plan (BCCSAP),*° and
the Climate Change Unit (CCU) to mitigate climate change effects. The government also
recognizes the importance of community-based adaptation and has integrated climate change
into national development plans and disaster management efforts.** High-level committees and
organizations, like the Inter-ministerial Committee on Climate Change, play key roles in
overseeing and guiding these adaptation processes. Furthermore, Bangladesh has developed a
Health National Adaptation Plan (HNAP) focusing on water and food security and the spread of
infectious diseases, including initiatives like rainwater harvesting, disease surveillance systems,
and measures to prevent malaria transmission.*! However, while progress has been made in
policy development, there's a need to enhance institutional capacity and mainstream climate
adaptation.*243 The country also addresses air pollution issues, with measures ranging from
reducing short-lived climate pollutants (SLCPs) in various sectors to citywide initiatives for
cleaner air. #* Recommendations from the World Bank emphasize strengthening disease
surveillance, vector control, mental health support, and air quality management to combat
climate change-related health challenges.#5446:447

Vietnam has shown substantial commitment to enhancing its climate change adaptation policies
and strengthening community resilience. The government initiated the National Target
Programme to Respond to Climate Change in 2008,%# emphasizing adaptation. International
assistance has also been instrumental in implementing these strategies. Despite these efforts,
there are areas that need improvement. Vulnerability and risk considerations in adaptation and
disaster prevention strategies, particularly in infrastructure development, require better
integration. Financing and international aid have not kept pace with the country's needs. To
address air pollution, Vietnam adopted the National Action Plan on Air Quality Management in
2016, involving measures like stricter vehicle emission standards and improved traffic control.
However, long-term national policies and stricter enforcement are needed to address pollution
comprehensively. Vietham has also embraced the National Adaptation Plan (NAP) and is
focusing on priority policy packages for adaptation goals, including the Mekong Delta Plan,
coastal resilience investment, air pollution reduction, clean energy transition, and protecting
vulnerable populations.*® Other initiatives include the National Target Program to Respond to
Climate Change, the Green Growth Strategy, climate scenarios, community-based adaptation,
and the Mekong Delta Plan. The Climate Change Coordination Office (CCCO) is instrumental in
coordinating adaptation efforts across sectors and government levels.*

The Philippines aspires to achieve a high-income economy by 2045, but it faces growing climate
risks, impacting economic activities and infrastructure development. Annual losses from
typhoons amount to approximately 1.2% of the country's GDP.%! Projections by the IPCC suggest
that temperatures in the Philippines will continue to rise, with increasing variability and intensity
in rainfall and extreme events. Without prompt climate action encompassing adaptation,
mitigation, and disaster management, the nation could incur significant economic and human
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costs. In response, the Philippines has implemented an extensive set of policies using a whole-of-
government approach. Notably, the National Policy on Universal Health Coverage is a significant
policy reform in the health sector, focusing on financial risk protection, improved access to quality
healthcare, and the achievement of health-related Millennium Development Goals. The country
has also integrated climate change and disaster-related challenges into various policies and
programmes, bolstered by the National Disaster Risk Reduction and Management Act. Initiatives
such as malaria eradication, disaster management, and mental health programmes overlap with
the impacts of climate change on health. In addition, the Philippines renewed its Nationally
Determined Contributions (NDCs) in 2021, aiming to reduce cumulative emissions by 75% from
2020 to 2030.42 This commitment recognizes the role of the private sector in driving economic
growth and transformation and has introduced ambitious programmes to scale up renewables
and phase out new coal-fired plants, although timelines for phasing out existing coal-based plants
remain to be established 45345445

Indonesia confronts a growing number of natural disasters, such as floods and landslides,
exacerbated by climate change impacts, causing considerable economic and human losses. To
address these challenges, the government has implemented a range of climate change policies
and strategies. ¢ Their National Action Plan for Climate Change Adaptation prioritizes
integrating climate concerns into national development, with a particular focus on enhancing
health sector resilience.*” Additionally, the National Adaptation Plan outlines strategies in four
key categories: infrastructure, technology, capacity building, and governance, including
programmes to combat vector-borne diseases like dengue haemorrhagic fever. Indonesia is also
committed to mitigation efforts, as seen in its Long-Term Strategy for Low Carbon and Climate
Resilience, aiming to promote sustainable development with low emissions and minimal resource
exploitation. These strategies align with their updated NDCs, which set ambitious emissions
reduction and restoration targets. Moreover, Indonesia addresses air pollution with clear
permissible thresholds for air quality. However, these guidelines do not align with WHO
standards, and enforcing them remains challenging. ® The government has set emission
standards for various industries and introduced regulations to prevent open burning, yet illegal
forest fires continue to be a significant concern. Disaster risk reduction is another focal point, with
the country having a comprehensive network of early warning systems, although they face
constraints such as power failures and limited telecom network coverage at the local level. Public
awareness and self-evacuation capacities are recognized as areas for improvement. Indonesia's
multifaceted approach demonstrates its commitment to mitigating climate change impacts and
bolstering resilience in various sectors. 4460461462

In Thailand, the National Economic and Social Development Board (NESDB) is a Thai national
economic planning agency that formulates a plan once every five years. The objective outlined in
the 11th NESDB plan (2012-2016) aimed to transition Thailand towards becoming a society that
is both low-carbon and resilient to climate change (National Economic and Social Development
Board 2011). 4% Following the issuance of this plan, the Office of Natural Resources and
Environmental Policy and Planning (ONEP), operating under the Ministry of Natural Resources
and Environment (MoNRE), developed the Climate Change Master Plan 2015-2050 (ONEP
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2015).%* This master plan served as the basis for the establishment of the Climate Change Action
Plan and the National Adaptation Plan (NAP). The NAP mandates that each government agency
create and execute an adaptation policy for the period spanning from 2018 to 2021. The NAP
focuses on six key sectors: water management, agriculture and food security, tourism
management, public health management, natural resource management, and human settlement
and security (Sakhakara, 2017, ONEP 2018a). The implementation process for these policies is
scheduled for completion by 2021, with the support of eight international organizations and
projects that collaborate with ONEP in carrying out these activities.465466:467

Fiji has taken significant steps to address the impact of climate change on public health. The
country has established a dedicated focal point for climate change within the Ministry of Health
and has implemented various policies and strategies related to climate resilience and health
adaptation. These include the National Climate Change Policy, health adaptation projects, and
the creation of climate-resilient healthcare facilities.*54% Collaborative efforts with organizations
like the World Bank*°#71472and Asian Development Bank*?#74 aim to strengthen health systems,
improve connectivity, and enhance climate resilience.

The Constitution of Nepal, adopted in 2015, establishes the fundamental right of every citizen
to live in a clean and healthy environment (Article 30). Additionally, Article 35 guarantees
access to free basic health services, clean drinking water, sanitation, and hygiene for all citizens.
Nepal also has several national policies and strategies, such as the Health National Adaptation
Plan (H-NAP) 2023, the National Health Policy 2019, and the National Climate Change Policy
2019 (DoHS, 2020/21). Recently, the health sector in Nepal has begun to incorporate climate
change considerations into its plans, policies, and programs. The Nepal Health Research
Council (NHRC), supported by the WHO Country Office for Nepal, identified climate change
as a priority research area in 2006

The National Health Policy of Nepal aims to develop an inclusive health system that guarantees
access to quality healthcare for all citizens, based on principles of social justice and good
governance. The policy includes integrated preparedness and response measures for combating
communicable diseases, climate change impacts, and disaster management. The country has the
Nepal Health Sector Strategy (NHSS) 2015-2020 designed to navigate the health sector over this
period by promoting multi-sector collaboration to tackle social determinants of health. Nepal
has Health- National Adaptation Plan (HNAP) 2023-2030 which is a policy level response to
climate change induced floods, heatwaves and diseases. The HNAP targets health
infrastructure improvement with focus on realignment of climate policies into the health
systems. NHSSP and MoH have adopted Standard guidelines for construction and design of
infrastructure facilities for health called Nepal Health Infrastructure Development Guidelines
2017+°. Additionally, Nepal has several multi-stakeholder initiatives in this context including
Nepal Quality Health Systems Program (NQHSP) with World Bank*7, Country Partnership
Strategy (CPS) formed by the Asian Development Bank in collaboration with the government of
Nepal for the 2020-2024%%, to mention a few.
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Malaysia has been implementing a range of policies and initiatives to tackle climate change.
These include National Policy on Climate Change (NPCC, 2009), Nationally Determined
Contribution (NDC), and Long-Term Low Emissions Development Strategy (LT-LEDS). The
Government also launched the National Energy Transition Roadmap (NETR), highlighting
Malaysia's initiatives to build a sustainable and inclusive energy system by advancing a low-
carbon energy sector and promoting renewable energy and energy efficiency. Additionally, the
government is working on formulating a National Adaptation Plan (MyNAP) on climate
change, focusing on a long-term measures and plan for different sectors including the health*”.
The Ministry of Health has been developing programs to address climate-sensitive diseases like
dengue fever, waterborne illnesses, and respiratory problems linked to air pollution. Regarding
air pollution, the government established Malaysian Air Quality Guidelines, the Air Pollution
Index, and the Haze Action Plan to improve air quality*®.

Cambodia has taken significant efforts to overcome climate change related health risks, including
United Nations Development Program (UNDP) and World Health Organisation (WHO) that
envisioned a four-year project (2019-2023), with funding from the Global Environment Facility
(GEF) to reinforce the healthcare system capacity and autonomous capabilities through
institutional capacity enhancement of six least developed countries (LDCs) namely, Bangladesh,
Lao People’s Democratic Republic, Myanmar, Nepal and Timor-Leste including Cambodia, The
Cambodia Applied Veterinary Epidemiology Training (CAVET) Programme funded by the U.S.
Centres for Disease Control and Prevention and the Defence Threat Reduction Agency -
Biological Threat Reduction Program (DTRA BTRP) was established in the year 2012 to tackle the
spread of zoonotic diseases in Cambodia, particularly influenza as well as reinforce the health
system on the animal, human and environmental fronts. Other initiatives are by the Asian
Development Bank and the World Bank Group. Other government policies and plans include the
Health Strategic Plan 2016-2020, and complementary documents like the Health Information
System Master Plan and the Health Workforce Development Plan focusing on strengthening data
quality and addressing potential healthcare worker shortages.

In recognition of the challenges posed by climate change, Tuvalu has taken steps to develop
policies and plans aimed at building resilience and adapting to the health impacts of climate
change. Through national and regional frameworks, Tuvalu is addressing immediate and long-
term health concerns by focusing on enhancing healthcare systems, improving disaster
preparedness, securing water and food supplies, and educating communities about climate-
related health risks. The country’s commitment to addressing climate-related health impacts is
evident in its various national adaptation programs and strategic action plans, which align with
regional frameworks such as the Pacific Islands Framework for Action on Climate Change. The
existing climate change adaptation health response in Tuvalu include Intended Nationally
Determined Contribution (INDC) to the United Nations Framework Convention on Climate
Change (UNFCCC) in 2015, the National Climate Change Policy 2021-2030, titled Te Vaka Fenua
o Tuvalu, has been developed to respond to the needs of the people. This policy advances the
national priorities set out in the National Strategy for Sustainable Development 2021-2030 Te
Kete. The Tuvalu National Strategic Action Plan (NSAP) for Climate Change and Disaster Risk
Management is a joint strategic plan designed to address both climate change adaptation and
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mitigation as well as disaster risk management. Serving as the operational (implementation) plan
for Tuvalu’s Climate Change Policy (2011), also known as Te Kaniva, the NSAP outlines a
framework for tackling the country’s vulnerabilities to climate change and disaster risks. The
National Climate Change Policy (2012-2021), titled Te Kaniva, prescribes the strategic policies of
the Government and the people of Tuvalu for adapting to and responding to climate change
impacts and related disaster risks over a 15-year period. Other relevant policies and plans include
National Adaptation Programme of Action (NAPA), Environmental and Social Impact
Assessment and Management Plan (ESMP), Tuvalu Coastal Adaptation Project (TCAP) and a
number of multi-stakeholder initiatives.

53  Major Challenges Faced by Public Health Systems

According to a study by the WHO in 129 countries which aimed to study the extent of disruptions
caused by COVID-19 found that in more than 50% of countries primary care, community care
and rehabilitative services were disrupted. Almost 30% of countries reported facing disruptions
in extending emergency services, critical and operative care. Apart from resulting in increase of
mortality for COVID-19 cases disruptions also resulted in backlog in the management of non-
communicable diseases.*! In India, health experts have brought to light experiences of pregnant
women, individuals on dialysis as well as people requiring mental health support who faced
difficulty in accessing medicines and care. The primary reasons for these disruptions were
identified as lack of healthcare resources and policies that resulted in reduced services and
reduction in care seeking.

Lugten and Hariharan, (2022)*2 have identified three priority areas to ensure development of
resilient health systems to withstand climate stress. Mobilizing domestic resources and private
capital combined with strong management but flexible process is necessary to ensure quick
responses to climate emergencies. Similarly, there is a need for improving access to and use of
integrated climate and health data through which stakeholders can be intimated about the rising
climate and health risks. These systems can facilitate redistribution of resources-health workers,
supplies for emergency response, and ensure availability of evidence for informed policy
decisions. Making primary healthcare and health system response plans context-specific is the
fundamental pillar for effectively addressing health emergencies. Customized and integrated
response mechanisms, designed to address specific local needs, must involve all actors, including
indigenous people, vulnerable groups, and marginalized populations. This inclusivity enhances
responsiveness, promotes equity, and improves healthcare quality. Engaging the community not
only bolsters social capital but also builds resilience at both individual and community levels.

Likewise, Mosadeghrad et al. (2023),%° have identified 87 interventions to build a Climate
Resilient Health System (CRHS) which were categories into the 6 WHO building blocks —
governance, financing, workforce, equipment and medicine, information systems, and health
services delivery processes. According to authors, building CRHS hinge on several factors along
with those identified by the WHO including climate change mitigation efforts, emergency
preparedness, and support for research. Authors underscore the role of multi-sectoral
cooperation with integration of health concerns in sectoral policies and plan as a priority area.
These pillars are also discussed by Shweta Narayan from Healthcare Without Harm, who stresses
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on low carbon pharmaceuticals and vaccines, sustainable production of food being used by the
health sector, zero carbon health facilities, zero carbon transport facilities and improving the
efficiency of health systems which revolves around better network of health facilities and
strengthening of tele-medicine.

5.3.1 South Asian region — India, Nepal and Bangladesh

The risk of climate change in the South Asian countries of India and Bangladesh is illustrated in
the impacts and vulnerability sections. The key climate risks to human health include the
increasing temperatures and consequent heat waves, the issues of air pollution as well as the
looming threat of infectious diseases such as malaria and cholera. It is worth noting that South
Asia is home to a burgeoning population of 2,034,805,031 as of Tuesday, October 31, 2023, based
on the latest United Nations estimates with their health systems facing multiple challenges.
Despite these elaborate structures, the health systems in these countries face several challenges,
such as:

e Shortage of healthcare workers: For instance, Bangladesh is grappling with a shortage of
healthcare professionals, with approximately one registered physician for every 1,410
individuals, resulting in a doctor-patient ratio significantly higher than the WHO-
recommended 1:1,000.48

¢ Regional disparities in the distribution of healthcare facilities and also workforce:
Some of these disparities in healthcare worker distribution can be attributed to healthcare
professionals’ preference for better-equipped urban facilities, which leaves rural areas
underserved. This situation is worsened during disasters. For instance, nearly 900
healthcare facilities in Pakistan were damaged due to flooding, resulting in reduced
healthcare access and shortages of medical supplies.*® It is also observed that pregnant
women in rural Sindh are particularly affected, as inundated healthcare institutions leave
them without proper facilities.

¢ Informal healthcare providers lack formal education and training, among the informal
workers especially in rural areas raising concerns about the quality of care and accurate
diagnosis especially in the diseases related to climate change. For example, in India the
case of heat-related illness, many PHCs and CHCs in the country have established cold
rooms for patients affected by heat strokes. However, there are key concerns arising from
the lack of knowledge regarding the purpose and proper utilization of these facilities. In
many cases especially in rural areas, it has been observed that these cold rooms were
constructed merely for nominal purposes, with limited understanding of their intended
use.

¢ High out-of-pocket costs: High out-of-pocket costs for healthcare services and treatments
can be a major burden on households, especially in regions where health insurance
coverage is limited. For instance, The Government Health Expenditure (GHE), including
capital expenditure, amounts to INR 271,544 crore, or 41.41% of the GHE. Households'
out-of-pocket expenditure (OOPE) on health constitutes 47.07% of the GHE, while private
health insurance expenditure accounts for 6.99% of the GHE.*** Whereas in Indonesia the
current healthcare spending was forecast to continuously increase between 2023 and 2028
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by in total 14,860 million USD (+34.07%). The spending is estimated to amount to 58.5
billion USD in 2028 according to WHO.#”

¢ Health insurance coverage: While initiatives to improve health insurance coverage are
underway in India with the government launching the Ayushman Bharat (Pradhan
Mantri Jan Arogya Yojana), which provides health coverage of up to INR 5 lakh per family
per year for secondary and tertiary care hospitalization to Economically Weaker Sections
(EWS). Despite these recent developments, estimates indicate that only 37% of people in
the country were covered under this scheme in 2021.48
The PWC in its report on insurance coverage flags health insurance as a crucial area that
needs development. Health insurance was reported to be almost non-existent with also
the lowest expenditure on health in South Asia estimated at 2.64%.4%

e Lack of coordination and siloed approaches: While countries have put in place climate
and health programmes, there is a considerable gap in coordination among different
actors, institutions, and departments. This gap can be attributed to limited scope and
opportunities for inter-departmental and sectoral coordination, competing priorities and
scarce resources. Existing siloed approaches have also resulted in inefficiency, duplication
of efforts and gaps in services’ delivery.4?

e Data availability and disease surveillance: India and Bangladesh have disease
surveillance systems with features enabling data and trend analysis as well as other
relevant resources. In India, under the Integrated Disease Surveillance Programme (IDSP)
data is collected on epidemic-prone diseases on a daily basis through the Integrated
Health Information Platform (IHIP) portal. Efforts are underway to enhance the data
quality as well as integrate data from the NPCCHH under the system to enable progress
monitoring and mapping. Along with the availability of data, the quality of data continues
to remain a key concern across several LMICs. The lack of data digitization can serve as a
significant barrier to improving health outcomes.*!

e Lack of public awareness: Evidence from surveys in India reveals that a mere 9% of the
population professes to be adequately informed about global warming, with 32% having
some knowledge, 20% claiming only a basic understanding, and 35% admitting to never
having heard of it. This knowledge gap poses a significant threat to public health
especially considering rising temperatures, air pollution, and extreme events.*>

5.3.2 Southeast Asian region —Indonesia, the Philippines, Thailand, Malaysia, Cambodia and
Vietnam

The study delves into the specific challenges faced by the region taking the case of four Southeast
Asian countries, namely Indonesia, the Philippines, Thailand and Vietnam in the context of their
healthcare systems and climate-related risks. These nations collectively constitute a combined
population of 688,770,658 as of October 31, 2023, according to the latest estimates from the United
Nations. They account for 8.54% of the total global population, but grapple with major challenges
in this regard. The region is vulnerable to climate risks, including extreme weather events,
heatwaves, sea-level rise, and infectious diseases, which have placed immense strain on their
healthcare systems. The following are the major challenges:
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e Shortages of healthcare facilities and workers: Indonesia faces a severe shortage of
hospitals and hospital beds, with just 2,925 hospitals serving a population of nearly 270
million.*?® During the COVID-19 pandemic, the inadequacy of intensive care unit (ICU)
beds was evident, with just 2.7 critical care beds per 100,000 people.** The Philippines
also experiences a shortfall in the density of doctors compared to neighbouring countries.
In Vietnam, while there has been an increase in healthcare workforce, there is still a
shortage, with lower numbers of doctors and nurses per 10,000 people than the global
average.*” This shortage can lead to overburdened healthcare facilities and reduced
access to quality care.

e Lack of comprehensive long-term care policies: The Philippines and Thailand lack
comprehensive long-term care policies to address the evolving health needs of their aging
populations, which can lead to challenges in providing adequate care for the elderly.

e Urban healthcare imbalance: In Thailand, the healthcare system is heavily oriented
towards hospitals and private clinics, with limited focus on primary healthcare for
managing chronic non-communicable diseases. Enhancing urban primary healthcare
services and engaging private clinics in preventive and health promotion efforts is
needed.

e Financial sustainability and governance: Vietnam projects an annual increase in
healthcare expenditures per capita, reaching USD 262 by 2025. 4¢ The financial
sustainability and governance of healthcare systems are crucial challenges that need to be
addressed.

¢ Resilience of health systems: The COVID-19 pandemic exposed vulnerabilities in health
systems, with disruptions in primary care, community care, and emergency services in
many countries, resulting in increased mortality for COVID-19 cases and backlogs in the
management of NCDs. The main reasons for these disruptions were identified as a lack of
healthcare resources and policies that led to reduced services and care-seeking.

e Insurance coverage: The countries of Indonesia, Vietham and the Philippines have
designed National Health Insurance (NHI) to advance their Universal Health Coverage.
The countries finance their NHIs through a combination of general tax revenue as well as
individual coverage. These three countries target government revenue for the poor and
selected vulnerable populations. This is in contrast with the countries of China and
Thailand where general tax revenue is used to offer coverage to individuals outside
formal employment sector. Despite continuous efforts to implement these insurance
schemes, these countries continue to face challenges in achieving comprehensive
coverage. For instance, as of October 2018, only 76% of the Indonesian population was
covered by NHI as reported by Agustina et al. (2019).” Estimates from 2015 reflect that

insurance coverage in the Philippines was only available to 63.2% of the households.
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Vietnam has witnessed a notable increase in health insurance enrolment with figures
increasing from 65% in 2011 to 77% in 2015.4984%

Data collection and surveillance: In Vietnam, the utilization of big data in public health
surveillance holds significant potential. However, this comes with its own set of
challenges. The foremost challenge is the integration of data from various sources, making
it difficult to consolidate diverse data streams effectively. Additionally, ensuring data
quality, including accuracy, completeness, and timeliness, is a critical concern for
meaningful analysis. Data privacy issues must be addressed to protect sensitive health
information, and promoting data sharing among different stakeholders remains a
complex task.50

In contrast, Indonesia's decentralized health information system, operating at subnational
levels like districts/cities and provinces, presents unique challenges. Variations in the
availability and capability of human resources for assessing data quality hinder consistent
data evaluation across different regions. The absence of standardized data quality
assessment protocols and tools further complicates data quality assurance. Data
fragmentation, stemming from the decentralized structure, makes it challenging to
integrate and analyse health data cohesively. These prominent challenges result in
suboptimal utilization of routine data for decision-making and resource allocation.
Integrating routine health data becomes complex, leading to difficulties in data
assessment, requiring collaboration among health programme managers and

stakeholders at various levels to ensure data reliability and usability.>!

5.3.3 Island region - Fiji and Tuvalu

The financial requirements for climate adaptation in Fiji are substantial, estimated to
be equivalent to 100% of the country's GDP over the next decade.*? This poses a
considerable financial challenge for the government in implementing necessary climate-
resilience measures.

Understanding the non-linear causality between climate change and health is a
complex and evolving field. Officials struggle to differentiate health issues caused by
climate change, such as additional diarrhoeal mortality, from pre-existing cases. This
challenge highlights the need for improved data quality and guidance to assess the
impacts of climate risk on health outcomes effectively.

Communicating and promoting disaster preparedness and climate adaptation among
communities in remote areas is difficult. These communities often have limited access to
information and resources, making it challenging to ensure their preparedness and

resilience to climate-related challenges.>
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e Social protection systems in Fiji are not effectively linked to climate change adaptation
policies and practices. This lack of integration hinders coordinated efforts to protect

vulnerable populations from the health impacts of climate change.>*

These collective challenges emphasize the necessity for a thorough and flexible healthcare and
policy development approach within these countries. This approach is crucial for addressing the
effects of climate change on the well-being of their populations as they have to cope with the
changing demands. Therefore, the following section delves into the adaptive health responses
adopted by these nations to mitigate the impact of climate change on public health.

70l Page



Climate Change and Health - Review of evidence for the Indo-Pacific Region

6.Synthesis and Way Forward: Recommendations
for the Indo-Pacific Region

While there is an increasing recognition of the health impacts of climate change and the
importance of climate resilient healthcare, the conceptual foundations and practical expertise
required for the shift towards environmentally sustainable healthcare are not widely understood
and imparted to healthcare professionals. Educating and training the healthcare workforce,
which includes imparting tangible technical skills, is widely recognized as a crucial priority in
current strategies for the transition to environmentally sustainable healthcare.

Additionally, findings highlight the absence of any local or national policy for inclusion of
internal and external surge (doctors, paramedics, etc.) in any health facilities during acute phase
of emergency remains a gap area in Health Sector Emergency Preparedness for Response. As of
now, the integration of external surge in the health system is absent, which impedes delivery of
transitional services during extreme disaster events.

A major point emphasized by stakeholders was the role of Early Warning Systems (EWS) in the
realm of public health. There is necessity for a more sophisticated approach to disease
surveillance, stressing that current programmes are often overly general and do not sufficiently
consider climatic factors. This gap highlights the importance of enhancing the incorporation of
climate-related data into disease surveillance initiatives, thereby enhancing our ability to
comprehend and address health risks influenced by shifting climatic conditions.

Further suggestions were made to ensure existing Disaster Information Systems capture essential
information about the available health facilities. Based on discussions with experts,
recommendations are identified for the region.

6.1 Sensitization of Public on Climate and Health

Promoting public awareness through Information, Education, and Communication (IEC)
initiatives on climate change's intersection with human health is vital for bolstering preparedness
and response efforts, ultimately reducing casualties. Effective IEC strategies must stem from a
comprehensive understanding of the public's existing knowledge and beliefs, while addressing
prevalent misconceptions, skepticism, and opposition. Elevating public awareness about the
profound impact of climate change on human health is essential to drive proactive measures,
mitigate its adverse effects, and ultimately minimize casualties.

6.2 Capacity Building of Health Workers

The prominent challenge to the management of climate sensitive diseases in the Indo-Pacific
region is the limited research on impacts of climate change on health. There is a need for prompt
response on this front, with health professionals occupying a central position. First and foremost,
health professionals are expected to protect individual and community health in the face of
emerging health risks. Secondly, these professionals can play a pivotal role in communicating
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climate-related risks and potential solutions to patients, the general public, and policymakers.
Thirdly, their knowledge and skillsets are indispensable in transforming health systems and
communities to become climate resilient and sustainable.

With health professionals constituting a key force in the climate crisis, countries have identified
capacity building initiatives for health professionals as a top priority. As countries engage with
health professionals, it is important to ascertain these initiatives can increase communication with
the health sector on climate change impacts on health, equip knowledge and skills of health
professions which can be readily translated into practice, engage with health professionals and
support staff working at the primary healthcare level to cater to requirements at the grassroots
level, evaluate effectiveness of these courses and introduce refresher courses at regular intervals,
incorporating latest research and findings.

Case study: Training and capacity building programme in the Philippines

The collaborative initiative known as 'Climate Resilient and Healthy Barangays,” jointly undertaken by
the German Red Cross and the Philippine Red Cross, was executed in four provinces within northern
Luzon, namely Benguet, Ifugao, Ilocos Sur, and La Union. In close partnership with the Department of
Health, this project brought together over two dozen health officials and workers from the participating
provinces to formulate key messages for the development of informative materials, including posters and
flipcharts, addressing the impact of climate change and climate-sensitive diseases such as dengue fever,
diarrhoeal diseases, respiratory illnesses, leptospirosis, and measles. Following official approval from the
Department of Health, these educational materials were distributed and are now prominently displayed in
municipal and barangay health centres throughout the targeted provinces. Moreover, an innovative
curriculum centred on the intersection of climate change and health was designed, and nearly three dozen
Red Cross staff and health officials from the participating provinces were equipped as trainers. These
trainers, in turn, conducted comprehensive training sessions for more than 550 Red Cross volunteers,
midwives, and barangay health workers, equipping them with the necessary knowledge and skills to
effectively facilitate educational sessions on climate change and its implications for health within their
respective communities. These trained facilitators engaged with nearly 9,000 individuals, with over 80%
of them being women, through informative and awareness-raising sessions designed to illuminate the
profound impacts of climate change on public health, thereby strengthening community resilience and
preparedness.>®

6.3 Climate and Health Surveillance Systems

There is a need to integrate multiple surveillance systems, in this case disease surveillance and
weather surveillance. This integration can help in using information for detecting, investigating,
and responding to public health threats. These solutions can help in identification of at-risk
populations of climate-sensitive diseases and improve prevention, control, and elimination
programmes by mapping the geographic range of vectors and pathogens using environmental
and climate variables. Some countries in the Indo-Pacific region have initiated such projects. For
example, satellite systems in Myanmar support the integration of climate and environment
information into health surveillance in Myanmar and development of early warning system for
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dengue fever in Vietnam. These systems are extremely crucial for small island countries in the
pacific region wherein countries such as Fiji, enhanced risk monitoring and climate early warning
systems have helped populations get prepared and respond to climate change resulting in
reductions in morbidity and mortality from climate sensitive diseases.>®

Case study: Resilient health systems in Vietnam

In the southern region of Vietnam, specifically in Cu Lao Minh, a general hospital faces significant
challenges in securing its water supply. Situated in the Mekong Delta area, this hospital is particularly
susceptible to annual issues such as droughts, floods, and saltwater intrusion, all of which pose a threat to
its water availability. To address these challenges, the WHO Country Office in Vietnam has collaborated
with the Health Environment Management Agency (VIHEMA) under the Ministry of Health to initiate
customized solutions aimed at reducing the risks associated with water supply at three hospitals in the
region.”%”

6.4 Relocation and Retrofitting of Critical Health Infrastructure

In the midst of a pandemic, and with merely a few years left to expedite advancements towards
SDGs, it is essential that countries strive to transform healthcare systems to effectively serve the
most challenging regions. While some degree of progress has been made in this regard,
nevertheless there is need for further financial and technical assistance. The Sendai Framework
for Disaster Risk Reduction 2015-2030 aims to enhance the safety of health facilities during
emergencies and disasters. It targets a significant reduction in disaster-related harm to crucial
infrastructure, prioritizing services like healthcare and education. The framework focuses on
bolstering resilience in these facilities by 2030.

Strategies for existing critical facilities in disaster-prone areas include relocation, strengthening,
retrofitting, adding redundancy, revising operations, and adopting emergency preparedness,
response, and recovery programmes.® These strategies can help ensure that critical health
infrastructure remains intact, accessible, and functioning at maximum capacity before, during,
and immediately following an emergency or disaster.

6.5 Climate Health Vulnerability Risk Assessment

Vulnerability and adaptation (V&A) assessments play a vital role in enhancing our
understanding of the interconnections between climate change and health. By pinpointing
populations at risk, particularly those more susceptible to health issues stemming from climate
change, health authorities can implement precise public health interventions to mitigate adverse
health impacts. These assessments also provide a baseline for monitoring changes in disease risks
and protective measures. Furthermore, they offer an opportunity for capacity building and
bolster the case for investing in climate and health programmes.

Some regions have already initiated such risk assessments, as seen in India, where Climate and
Health Vulnerability Assessments have been prioritized under NPCCHH. At the national level,
a climate and health vulnerability assessment has commenced, with plans to extend similar
assessments to sub-national and district levels.
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6.6 Alerts and Warnings

A colour-coded system of alerts and warnings canestablish a standard system for
communicating risks associated with extreme weather events. This system can beused by
different agencies and organizations to communicate risks to the public and to trigger
public health interventions designed to reduce harm to people.

The Indian Meteorological Department (IMD) issues colour-coded alerts during the summer
season to inform people about the severity of weather conditions, including heatwaves. The alerts
are categorized into three levels: red, orange, and yellow, based on the intensity of the weather
phenomenon. The alerts are based on several factors, including temperature, humidity, wind
speed, and the probability of precipitation. The National Institute of Disaster Management
(NIDM) in India has recommended establishing similar system for issuing alerts to public and
disaster managers to communicate the risks associated with climate-related hazards. These
systems can help people understand the risks associated with extreme weather events and take
appropriate measures to protect themselves.

6.7 Develop Heat Action Plans

Given the increased frequency and severity of heatwaves, countries in the Indo-Pacific should
create and implement Heat Action Plans (HAPs). The review found that the countries of
Bangladesh, Vietnam and Thailand covered in the study do not have HAPs. However, in India
these HAPs have been put in place.

In India, addressing heat-related illnesses has been given a prominent place within NPCCHH.
Notably, HAPs have been meticulously developed and are being implemented. States such as
Gujarat have led the way by pioneering HAPs, with cities such as Surat and Rajkot serving as
models for the rest of the nation. In Delhi, the HAP focuses on various critical measures, including
the distribution of water and oral rehydration solutions at public locations, supplying water
tankers to informal settlements during heatwaves, ensuring uninterrupted power supply to vital
facilities, enhancing access to night shelters, and installing LED display boards to provide real-
time temperature forecasts. The HAP also places a high priority on implementing cool roof
programmes for informal settlements.

Expanding and scaling up HAPs is crucial, especially in the region where extreme heat poses
significant health risks. Actions are needed to ensure continued government commitment to the
expansion of HAPs, and allocate the necessary funding and resources to support these efforts.
Within the region, the focus must be to encourage collaboration between countries and actors at
various scales—regions, states and municipalities to share lessons learned and best practices.

6.8 Inclusion of Health in National Adaptation Plans

All relevant actors in the climate and health sector must advocate for the inclusion of health as a
key sector in NAPs. These plans should specifically outline targeted interventions as well as the
financial sources to address climate-related health risks, including strengthening healthcare
infrastructure, ensuring access to clean water, and promoting vector-borne disease control.
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6.9 Establish Climate and Health Programmes at the Country Level

While some countries have plans to combat the health impacts of climate change, it is imperative
to call for the development of dedicated climate and health programmes at the country level
within the Indo-Pacific region. These programmes should facilitate inter-agency collaboration,
research, and the implementation of evidence-based interventions to protect public health from
climate impacts.

Besides, formulation of a network of state-level actions with a focus on climate and health may
facilitate knowledge sharing between states, provinces, and local authorities to share best
practices, resources, ensuring that health adaptation efforts are tailored to regional needs.

6.10 Mainstream Health in Climate and Sectoral Policies

Encourage governments in the Indo-Pacific region to prioritize public health by incorporating
health considerations into climate and sectoral policies. This would mean recognizing the far-
reaching health impacts of climate change in various sectors and ensuring that health is a core
component of policymaking.

6.11 Green Health Infrastructure

A collective set of measures are listed below to define an integrated framework for promoting
sustainability within healthcare systems.

1. Invest in Zero-Emissions Health Infrastructure: Allocate resources towards the
development of health infrastructure that produce zero emissions, rely on renewable energy,
and depend on energy efficient devices and promote climate resilience in healthcare facilities.

2. Reliance on sustainably procured food: Ensure that food within healthcare facilities is
sourced sustainably while striving for minimal food waste generation, thereby promoting
eco-friendly dietary practices. Kitchen gardens in hospitals are becoming increasingly
popular as a way to promote health and well-being among hospital staff and patients.

3. Circular Healthcare and Sustainable Waste Management: Establish a comprehensive
approach to healthcare by sourcing sustainable supplies, deploying clean technologies,
minimizing the volume and toxicity of healthcare waste, and managing waste in an
ecologically sustainable manner.

4. Energy Efficiency and Auditing Requirements for Healthcare Facilities: Healthcare
facilities have to be mandated to perform energy audits on their structures and create detailed
plans for these assessments to gauge energy consumption within the facility. Notably, in
India, certain states have initiated energy audits for select hospitals. However, due to limited
funding and a shortage of experts for doing this, this practice is implemented only in a limited
number of healthcare institutions.
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Models of green and zero carbon healthcare facilities from India

o Amrita Hospital (Faridabad)*®: The hospital housing 2,600 beds and 81 specialty departments has been
designed with its environmental impact at the forefront. This healthcare project in India stands as one
of the largest green-building initiatives, boasting a minimal carbon footprint. Additionally, it operates
as a completely paperless facility and maintains a zero waste discharge system.

e Aravind Eye Care System®’: Aravind Eye Hospital and the Postgraduate Institute of Ophthalmology
have implemented strategies to reduce air pollution. High efficiency cooling devices, pumps and LEDs,
are installed to reduced electricity consumption by 25% to 30%. It also uses renewable energy sources
such as hydro, wind, and solar.

o Bhagat Chandra Hospital®"': The hospital has installed energy efficient electrical equipment and facilities
along with solar power generation and has been able to bring down their carbon footprint.

o Kerala Directorate of Health Services®?: It is mostly healthcare facilities or centres that have joined the
‘Race to Zero’, however, Kerala Directorate of Health Services is one large health system that has become
part of this initiative.

6.12 Integration of Traditional Medicine Systems for Management of
Climate Sensitive Diseases

The integration of traditional medicine systems may also serve as potential avenue for addressing
climate-sensitive diseases by serving as a complement to modern healthcare practices and
western medicine. As climate change continues to exacerbate health challenges, it is crucial to
harness the wisdom and knowledge of traditional healers and herbalists. Key recommendations
for this integration include fostering collaboration and knowledge sharing between traditional
healers and healthcare practitioners, promoting research to validate the efficacy and safety of
traditional remedies, and providing education and training to traditional healers on climate
change's impact on health and disease prevention. Additionally, establishing regulatory
frameworks to ensure the quality and safety of traditional medicines is vital, as it can protect
patients and preserve the integrity of traditional healing practices. Community engagement is
essential, involving local communities in decision-making processes related to healthcare to
foster cultural appreciation and ownership of healthcare initiatives. By embracing traditional
medicine systems in the management of climate-sensitive diseases, we can tap into a wealth of
generational knowledge, enhancing our ability to tackle health challenges exacerbated by climate
change while simultaneously preserving cultural heritage and promoting holistic well-being.

In addition to the existing recommendations, further measures to enhance the healthcare
response to climate change involve expanding insurance coverage to ensure vulnerable
populations have access to essential health services in the face of climate-related disasters.
Furthermore, promoting the digitization of data collection and bolstering surveillance systems
will enable more efficient monitoring of climate-induced health impacts, facilitating early
intervention and response. These initiatives contribute to building resilience within healthcare
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systems, aiding in the mitigation of climate-related health risks and promoting better
preparedness for the evolving challenges posed by a changing climate.
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7. Annexure-I: Key attributes of selected countries

Global Health Security
Inform Climate Risk Index (GHSI)
Year: 2023 Year : 2021
Land area Populati World Risk Index
(sq.km) copuiatio (WRI) ODA Human Development Index Source: Inter-Agency  Source: Nuclear Threat
n Year: 2019* o Year: 2021 Standing Committee Initiative (NTI) in
(thousand  Income eligibilit . .
Source: Grou Reference Group on  collaboration with the
CIA 5) p Source: 5 0}; 5 Source: UNDP Risk, Early Warning  Johns Hopkins Center
Country World Germanwatch ( - and Preparedness for Health Security and
Source: Source: 23) ,
Factbook and the European Johns Hopkins
World World .
(Last Commission Bloomberg School of
Bank Bank Source: .
updated (Year OECD Public Health
August, 2022) Score Rankin HDI Index Life Index Index Score Rank
2023) g Values  Category  expecta  value Category
ncy at
birth
(years)
Bangladesh 148,460 171,186 LDC 23.5 13 Eligible 0.661 Medium 72.4 5.5 High 35.5 95
Fiji 18,274 930 UMIC 73 75 Eligible 0.730 High 67.1 3.2 Low 25.8 169
India 3,287,263 1,417,173 LMIC 16.7 7 Eligible 0.633 Medium 67.2 5.5 High 42.8 66
Indonesia 1,904,569 275,501 UMIC 74 72 Eligible 0.705 High 67.6 4.4 Medium 50.4 45
Philippines 300,000 115,559 LMIC 26.7 17 Eligible 0.699 Medium 69.3 53 High 45.7 57
Thailand 513,120 71,697 UMIC 43.2 34 Eligible 0.800 Very 78.7 4.1 Medium 68.2 5
high
Vietnam 331,210 98,187 LMIC 50.2 38 Eligible 0.703 High 73.6 3.7 Medium 429 65
Nepal 143,351 30,548 LDC 20 12 Eligible 0.601 Medium 71.74 4.5 Medium 34.0 107
Cambodia 176,515 16,768 LMIC 75.8 84 Eligible 0.6 Medium 69.9 4.6 Medium 31.1 126
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Malaysia 328,657 33,938 UMIC 87.3 99 Eligible  0.803 Very 76.3 3.4 Low 56.4 27
High
Tuvalu 26 11 UMIC 118 130 Eligible  0.653  Medium 64.9 2.7 Low 20.0 188
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8. Annexure-II: List of stakeholders in country level consultations

S.No Country Name of Participant Organization Designation
1 India Dr RC Dhiman Senior Consultant, Former Scientist ‘G’ ICMR National Institute of Malaria
(Director Grade) Research, Delhi
2 India Dr Soumya Former Chief Scientist of World Health Chairperson of M S Swaminathan
Swaminathan Organisation (WHO), and Research Foundation (MSSRF)
3 India Dr Jugal Kishore Director Professor and Former Head Department Vardhman Mahavir Medical
College and Safdarjung Hospital
4 India Dr Anil Kumar Gupta Strategist - Resilience, DRR & NIDM
Sustainability, Consortium Player &
Leader, HoD, Director of Projects & COE,
International Cooperation
5 India Dr Sarabhjeet Singh Disaster Risk Reduction Specialist UNICEF India
Sahota
6 India Dr Manjeet Saluja Environment and Public Health Specialist WHO, India
7 Bangladesh Dr Igbal Kabir Director of the CCHPU, MoHFW MoHFW, GoB
8 Bangladesh Ms Roufa khanum Asst. Director C3ER, BRAC University
9 Bangladesh Mohammad Mahmudul  Manager Resilience & Climate Justice Action Aid BD
Hasan
10 Bangladesh Dr Mostofa Monwar Medicin Specialist Comilla Medical College
Kawshik
11 Bangladesh Dr Ishrat Jerin Gynecological Specialist Dhaka Medical College
12 Bangladesh Ms Nazia Islam Learning, Evaluation and Documentation =~ BRAC James P Grant School of Public

Specialist

Health, BRAC University
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13

14

15

16

17

18

19

20

21

22
23
24
25
26
27
28
29

30

31
32

Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Bangladesh

Bangladesh

Bangladesh
Bangladesh

Nepal
Nepal
Nepal
Nepal
Nepal
Nepal
Nepal
Nepal

Nepal

Nepal
Nepal

Ms Sumaiya Binte Selim

Mr Mirza Shawkat Ali
Mr Zakir Hossain Khan
Ms Armana Ahmed

Dr Motiul Islam

Mr Khandaker
Mainuddin

Dr Muhammad
Muniruzzaman Khan

Dr Nitish Debnath
Taslima Akhter

Dr. Mahesh Maskey
Dr. Meghnath Dhimal
Dr. Anup Bastola

Dr. Megha Raj banjara
Dr. Suresh Tiwari

Dr Mangal Rawal

Dr. Suneeta Chaudhary
Dr. Bimal Regmi

Dr. Bishnu Bhatta

Mr. Raja Ram Pote
Ms. Tika Dahal

Programme Coordinator

Director (Climate Change & International
Convention)

Climate Change Expert

Head, Research Administration

General Practitioners

Sr. Fellow

Associate Professor

Coordinator, ONE Health Bangladesh
Programme Manager

Executive Chief

Chief Research Officer
Director

Associate Professor
Country Director

Vice Chancellor
Ecosystem Expert
Climate Change Expert

Director

National Professional Officer
Chairperson

ICCCAd

Department of Environment, BD

Change Initiative

ICDDR, Bangladesh

FRF Diagnostic Center

Bangladesh Centre for Advanced Studies

Department of Disaster and Vulnerability
Studies, Dhaka University

ONE Health Programme
ADPC

Nepal Public Health Foundation

Nepal Health Research Council

Curative Service Division

Central Department of Microbiology
Oxford Policy Management

KAHS, Jumla, Nepal

ICIMOD

OPM/Department of Foreign Affairs and
trade, Australia

Partnership for Sustainable Development
Nepal

World Health Organization

Nepal Disability Women Association
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33
34
35

36
37

38

39
40

41
42

43

44

45
46
47
48
49
50

51
52
53

54

Nepal
Nepal
Nepal

Nepal
Indonesia

Indonesia

Indonesia
Indonesia

Thailand
Thailand

Thailand

Thailand

Thailand
Thailand
Thailand
Thailand
Thailand
Thailand

Thailand
Thailand
Thailand

Thailand

Ms. Manju Singh Rana
Dr. Manu Karki
Ms. Lila Khanal

Ms. Punya Suwal
Amanda Katili Niode
PhD

Laetania Belai Djandam

Gabriela Fernando
Dr Imran Pambudi

Leo Braack, PhD
Chawarat
Rotejanaprasert

Massaya Sirimatayanant

Sazid Ibna Zaman

Suwat Chariyalertsak
Kannikar Intawong
Waraporn Boonchieng
Pallop Siewchaisakul
Warangkana Naksen
Niparueradee
Pinyajeerapat

Dr Karoon Chanachai
Clarisse Veylon-Hervet
Dr Wanna
Hanchaoworakul
Vincent Herbreteau

GESI Expert
Entrepreneur
Deputy Director

Assistant Professor
Director

Climate Officer

Associate Professor, Public Health
Director of Communicable Disease
Prevention and Control

Senior Specialist

Researcher

Researcher

Researcher

Dean- Faculty of Public Health
Researcher

Researcher

Researcher

Researcher

Public Health Specialist

Regional Animal Health Advisor
Global Health Regional Advisor

Senior Expert in Preventive Medicine

Health Geographer

Freelancer previously, JICA
Ecosathi Nepal, Ama Surakhsysa

Junior and Youth Service Department,

Nepal Red Cross
Nepal Institute of Health Sciences
Climate Reality

Health Care Without Harm Southeast Asia

Monash University, Indonesia
Ministry of Health

Malaria Consortium Asia
Mahidol-Oxford Tropical Medicine
Research Unit

Mahidol-Oxford Tropical Medicine
Research Unit

Mahidol-Oxford Tropical Medicine
Research Unit

Chiang Mai University

Chiang Mai University

Chiang Mai University

Chiang Mai University

Chiang Mai University

USAID

USAID
Embassy of France to Thailand

Ministry of Public Health. Department of

Disease Control
Institut Pasteur
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55

56
57

58

59
60
61
62
63

64
65

66
67

68
69
70
71

72
73
74
75

Vietnam

Vietnam
Vietnam

Vietnam

Vietnam
Vietnam
Cambodia
Cambodia
Cambodia

Cambodia
Malaysia

Malaysia
Philippines

Philippines
Philippines
Philippines
Philippines

Philippines
Philippines
Philippines
Philippines

Dr Pawin Padungtod

Nguyen Van Huan
Nguyen Anh Vu

Tran Thi Tuyet Hanh

Nguyen Thanh Ha
Nguyen Hong Diep Anh
Kiririthpanha Sothy
Chris Williamson

Dr Hero Kol

Rikard Elfving
Aaron Kual

Sam Beckwith
Liz Bautista

Ted Herbosa
Kezla Lorraine Rosario
Glenn Fernandez

Emman Serrano

Luis Cruz
Philip Ruiz
Blenn Huelgas

Senior Technical Coordinator Emergency
Centre for Transboundary Animal
Diseases

Nutrition Consultant

Technical Program Manager - Health and
Nutrition

Head- Climate Change and Health
Research Group

Climate-Health Nexus Portfolio
Climate-Health Nexus Portfolio

Health Lead

Head of Political and Development
Director

Principal Social Sector Specialist
Health Adviser

Regional Director, Health, SEA
Health Advisor

Secretary

Head. Health Promotion Unit
Associate Professor

Program Officer

Development Manager
WASH Coordinator

FAO

Global Health Advocacy Incubator
World Vision

Hanoi University of Public Health

UNDP

UNDP

British Embassy Cambodia

British Embassy Cambodia

Department of Preventive Medicine,
Ministry of Health, Kingdom of Cambodia

Asian Development Bank
British High Commission Kuala Lumpur

FCDO
Foreign, Commonwealth and
Development Office, British Embassy
Manila
Department of Health
Department of Health
Rabdan Academy
University of the Philippines. Resilience
Institute
Department of Health
Department of Health
Action Against Hunger
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77
78

79
80

81
82
83
84
85
86

87

Philippines

Philippines
Philippines

Philippines
Philippines

Philippines
Philippines
Philippines
Philippines
Philippines
Philippines

Fiji

Arnel Capili

Edwin Salonga
Zen Delica Willison

Seposo Xerses
Lea Serrano

Marj Romero
Mayfourth Luneta
Monica Mendoza
Jenilyn Ann Dabu
Shelley Medina
Veronica Gabaldon

Dr Sheetal Kumar

Director. Operations Center

Philippines Country Representative
President

Associate Professor
Science Research Specialist

Communication Associate
DRRM Focal Point

Physician
Executive Director

Lecturer (Psychiatry)

Philippines Disaster Resilience
Foundation

ADPC

Center for Disaster Preparedness,
Philippines

Hokkaido University

University of the Philippines, Resilience
Institute

Center for Disease Preparedness
Center for Disease Preparedness
Department of Health
Department of Health
Department of Health
Philippines Disaster Resilience
Foundation

Fiji National University, Fiji
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