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Executive summary

In recent decades, the world has seen remarkable progress in reducing 
the number of deaths in children under 5, from 93 per 1,000 live births in 
1990 to 37 per 1,000 live births in 2022. Despite this progress, however, 
many of today’s children – and their chance to enjoy good health and well-
being throughout their lives – is at risk from the impacts of climate change.

Children are disproportionately affected because they are uniquely 
vulnerable to environmental hazards compared to adults. The interplay 
of physiological, psychosocial, and behavioural factors and dependence 
on caregivers renders children more susceptible to the detrimental health 
impacts of climate change.

While the evidence on the impact of climate change on children’s health and 
well-being is growing, research often focuses on the effects of individual 
hazards. This report therefore aims to provide a comprehensive ‘stocktake’ of 
the impacts of climate change on children across six major hazards that impact 
their health and well-being: extreme heat, droughts, wildfires, floods and 
storms, air pollution and ecosystem changes.

The report finds that climate change is impacting almost every aspect  
of child health and well-being from pregnancy to adolescence. The health 
impacts compound as children face climate-related hazards that often 
overlap. Of great concern is the risk of adverse birth outcomes, including 
pre-term birth and low birth weight, increasing across most climate-related 
hazards. Neonates and infants have a higher risk of death due to air pollution 
and extreme heat. Killer infectious diseases for children, like malaria, are 
expected to intensify with climate change. Malnutrition, underlying half of all 
under-five deaths globally, is set to increase due to extreme weather events, 
in addition to injuries. Beyond contributing significantly to the major causes 
of child mortality, non-communicable diseases like asthma impacted by 
changing ecosystems will have a detrimental lifelong effect. Finally, the mental 
health of children and adolescents is impacted, both due to experiencing 
extreme weather events and the overarching climate change being witnessed.

The health impact is worsened by the impact of climate-related hazards 
on the five multipliers: water scarcity and contamination, food insecurity and 
contamination, infrastructural damage, service disruption and displacement. 
The severity of impact is determined by the inequities and vulnerability 
factors children face based on socio-economic status, gender, location, 
existing health status, country context and capacity, together with children’s 
unique vulnerabilities across their life-course.

This report aims to provide 
a comprehensive ‘stocktake’ 
of the impacts of climate 
change on children across 
six major hazards that 
impact their health and 
well-being: extreme heat, 
droughts, wildfires, floods 
and storms, air pollution  
and ecosystem changes.
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Nearly half of all children live in countries that are extremely vulnerable to the 
impacts of climate change. The world is at a crossroads, as climate change 
threatens to reverse the hard-won progress on child health and the world 
becomes a more dangerous place for children. Even now, despite this threat, 
we do not yet have an estimate of the current impact of climate change on 
child mortality and morbidity or the projected burden. Unless mitigation efforts 
are accelerated and adaptation efforts are scaled up urgently, current and 
future generations of children will continue to bear the brunt as climate change 
affects their survival, lifelong health and well-being. 

In response, we make three recommendations 
with specific actions:

 
Reduce emissions to meet 1.5°C degree threshold 
ensuring the best interest of the child:

Urgent ambitious mitigation actions are needed from high-income countries 
to reduce emissions and provide support to low- and-middle-income countries 
in their energy transition. Actions to accelerate climate mitigation must: 
prioritize child health co-benefits; afford universal access to modern fuels and 
technologies for cooking to reduce emissions and child deaths attributable to 
household air pollution; transition to sustainable energy in sectors that provide 
essential services to children and to green infrastructure; develop a climate 
education programme that promotes active mobility and sustainable diets; and 
integrate decarbonization technologies with detoxification strategies.

 

Pakistan, 2024  
© UNICEF/UNI578857/Junaid
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Protect children from the impact of climate change:

Adaptation actions should: urgently equip caregivers and service providers 
with the information and skills they need to protect children; strengthen 
climate-resilient primary health care; safeguard access to nutritious food and 
safe water; improve preparedness and response to environmental hazards; 
and implement child-sensitive social protection measures. The report outlines 
specific asks in each of these areas.  

 
Prioritize child health and well-being in climate policy, 
investment and action:

Climate action must centre on the impact on child health and well-being, 
ensuring targeted strategies are implemented to protect children’s health, 
safety and future. Specific actions and investments are needed to generate 
local data, prioritizing child-focused vulnerability assessments, addressing 
gaps in research, and fostering multistakeholder collaboration to bridge 
knowledge-to-action gaps on children’s environmental health, including 
with the participation of children and youth.

The burden of passing on a more perilous world to children falls 
heavily on the shoulders of adults, whose actions and inactions have 
contributed significantly to the escalating climate crisis. Focusing 
climate action on protecting children’s health holds the key to a 
brighter and more sustainable future for humanity. Therefore, these 
recommendations speak to what climate mitigation and adaptation 
must deliver upon and be held accountable for. After all, the true 
measure of success or failure in addressing climate change lies not 
solely in temperature metrics, but rather in the tangible reduction 
of child mortality and morbidity attributable to its impacts.

Chad, 2023  
© UNICEF/UNI426080/Dejongh
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We suffer the most. Children have dreams 
about the future, but they are losing their hope 
because of climate change…It is absolutely 
important to take into account children’s health 
when tackling these issues because the climate 
crisis is also a health public crisis. — Francisco, 14, UNICEF Child Advocate

Somalia, 2024  
© UNICEF/UNI534995/Hill
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Introduction

The world has made remarkable progress in reducing the number of deaths 
in children under age 5 from 93 per 1,000 live births in 1990 to 37 per 
1,000 live births in 2022. Yet, the annual number of child deaths remains 
unacceptably high – an estimated 4.9 million children under the age of 5 died 
in 2022. Conditions related to neonatal mortality and infectious diseases are 
the cause of most under-five deaths around the world. Nearly half of deaths 
among children under 5 years of age are linked to undernutrition1 and a 
quarter linked to unhealthy environments.2 

Children endure unequal chances of survival based on where they live, their 
socio-economic group and if they live in a fragile and conflict-affected setting. 
The risk of death among children younger than 5 years of age in the highest-
mortality country is 80 times that of the lowest-mortality country. If progress is 
not prioritized and accelerated, many low- and lower-middle income countries, 
primarily in sub-Saharan Africa and South Asia, will not reach the Sustainable 
Development Goals (SDGs) targets for newborn and under-five mortality.3 

Climate change threatens the progress to date on child health and well-being. 
In 2021, UNICEF’s Children’s Climate Risk Index (CCRI) reported that 1 billion 
children are at extremely high risk of the impacts of the climate crisis, threatening 
their ability to survive, grow and thrive and deepening existing inequities.4 
Currently, 559 million children are exposed to high heatwave frequency, rising 
to over 2 billion children globally by 2050.5 Worldwide, 953 million children 
are exposed to high or extremely high-water stress.6 Over the last six years, 
43.1 million internal displacements of children were linked to weather-related 
disasters – the equivalent to approximately 20,000 child displacements per day.7  

The Children’s Climate Risk  
Index uses data to review  
children’s exposure to climate  
and environmental hazards,  
shocks and stresses.

https://www.unicef.org/reports/climate-crisis-child-rights-crisis
https://www.unicef.org/reports/climate-crisis-child-rights-crisis
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Climate change intertwines with these existing vulnerabilities to place 
children at greater risk of death and disease, and adverse lifelong  
outcomes than ever before. The extraction and use of natural resources, 
combined with widespread contamination through pollution and waste, 
have fuelled climate change; intensified the toxic pollution of water, air 
and soil; caused ocean acidification; and devastated biodiversity and the 
very ecosystems that sustain all life. The extent and magnitude of the 
triple planetary crisis, comprising the climate emergency, the collapse of 
biodiversity and pervasive pollution, profoundly imperils children’s health  
on a global scale.

Many children live in areas that experience multiple, overlapping climate 
and environmental hazards. Droughts, floods and severe weather, coupled 
with other environmental stresses, compound one another. These hazards 
not only exacerbate each other, but also marginalize pockets of society and 
increase inequality. Children in low-income countries and poor, marginalized 
communities – including the 300‒500 million in rapidly growing urban slums 
– are at heightened risk of harm from these impacts.8 

In 2022, 182 million people, or 2.5 per cent of the world’s population, in 108 
countries were affected by climate-related disasters. UNICEF estimates that  
its response to climate-related disasters may have reached around  
28 million people in 2022, with at least one life-saving intervention in 32 
low-and-middle-income countries, benefitting, in various ways, about 15 per 
cent of the world’s population affected by climate-related disasters in 2022. 
UNICEF’s estimated response to climate-related disasters was less than 3 
per cent of its overall humanitarian response in 2022 – only half of which 
was funded – a challenge shared across partners working to respond to the 
growing humanitarian challenge.

With children facing a historic confluence of crises,9 from conflict and 
displacement to infectious disease outbreaks, the impact of climate change 
represents a grim scenario for child health that the world must now confront.

Every child’s right 
to a healthy environment

In August 2023, the United Nations Committee on the Rights of the Child 
explicitly affirmed children’s right to a clean, healthy and sustainable 
environment.10 With this statement, the Committee amplified calls for 
action from children and young people worldwide to protect their 
future by urgently addressing the climate crisis.

The 28th Conference of Parties (COP28) declaration on climate and health 
acknowledges the urgency to protect communities and prepare health care 
systems to cope with climate-related health impacts such as extreme heat, 

In 2022  

182  
MILLION 
PEOPLE
in 108 countries  
were affected by  
climate-related 
disasters.

https://ceh.unicef.org/events-and-resources/knowledge-library/general-comment-no-26-2023-childrens-rights-and-environment
https://ceh.unicef.org/events-and-resources/knowledge-library/general-comment-no-26-2023-childrens-rights-and-environment
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air pollution and changing patterns of diseases.11 The Parties also agreed on 
targets for the Global Goal on Adaptation, specifically including the aspiration 
to attain resilience against climate change-related health impacts and reduce 
climate-related morbidity and mortality.

As countries strengthen their efforts towards climate action, placing 
children’s needs and rights at the forefront of the response to the climate 
crisis is about current and future generations having the opportunity  
to survive and thrive.

The growing evidence on the impacts of the climate crisis on children 
often presents the effects of individual hazards, but rarely on the unique 
vulnerabilities of children, and often lacks strong and actionable policy 
recommendations. This report addresses these challenges by bringing 
together existing evidence in a comprehensive ‘stocktake’ of the existing 
evidence for the impacts of the climate crisis on children and making 
specific recommendations to address these challenges.

Iraq, 2024  
© UNICEF/UNI557958/Faleh
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© UNICEF/UNI505878/PLUS CREATIONS



11

Chapter 1.  
What’s at stake for child health: 
Strategic overview 
and framework

Climate change impacts health, especially for the most vulnerable.

Climate change manifests in concrete environmental changes that 
significantly impact human health and well-being across the globe. Climate 
change exacerbates inequalities both between and within countries, creating 
a complex web of challenges that disproportionately affect already vulnerable 
populations. Over the last few decades, it has become increasingly clear that 
climate change and its associated impacts will be the largest health threat of 
the twenty-first century.12, 13 However, climate change will not affect everyone 
equally, and children born today, particularly in low- and middle-income 
countries – who are the least responsible for climate change – will bear the 
heaviest health burden from its impacts.14, 15 

High-income countries, historically responsible for most greenhouse gas 
emissions, often possess the financial means and technological advancements 
to mitigate and adapt to climate change. In contrast, low-income countries face 
heightened vulnerability due to limited resources, inadequate infrastructure, 
and socio-economic disparities perpetuating a cycle of inequality.16 Within 
countries, climate change deepens existing inequalities, disproportionately 
impacting marginalized and poverty-stricken communities.

Madagascar, 2023  
© UNICEF/UN0781037/Ramasomanana
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Children are uniquely vulnerable  
to the impacts of climate change

Physiological 
Physiological changes during pregnancy make mothers particularly 
vulnerable to the health impacts of climate change. During pregnancy, 
in-utero exposure to climate-related hazards can significantly impact 
perinatal and childhood development. One of the primary reasons children 
are more vulnerable to climate change is their early stage of physiological 
and cognitive development. Developing organs and immune systems 
make children less equipped to handle the stressors induced by climate-
related events. Children often lack immunity to certain diseases due to their 
limited exposure or incomplete vaccination schedules. Their developing 
respiratory and cardiovascular systems also render them more susceptible 
to the impact of climate change, exacerbating respiratory diseases and 
compromising overall health. Exposure to climate and environmental 
hazards during the key developmental stages can lead to greater risk 
of developing chronic health issues that last a lifetime. The long-term 
consequences, both physical and psychological, underscore the importance 
of acting early and addressing children’s vulnerabilities throughout the life-
course to ensure good health and well-being for all.

Behavioural 
Children’s behavioural patterns, characterized by higher levels of outdoor 
activity, identity formation and exploratory behaviour, expose them to 
environmental risks. These risks are intertwined with mental health outcomes, 
as the stress of experiencing or even understanding these environmental 
hazards can lead to anxiety, severe levels of distress or other psychological 
impacts. Additionally, children’s limited understanding of environmental 
hazards and their potential consequences, and adolescents’ higher likelihood 
of taking risks, can lead to unintended prolonged exposure to hazards, 
further compromising their health.

Children are uniquely vulnerable to climate change, facing health challenges that set them 
apart from adults. The interplay of physiological, psychosocial and behavioural factors and 
dependence on caregivers renders children more susceptible to the detrimental health 
impacts of climate change (see Figure 1).
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FIGURE 1.
The unique vulnerabilities of children across the life-course
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•	 Weakened immune system 
and reduced lung capacity

•	 Hormonal changes

•	 Eating and drinking more 
due to foetal development 
and increased metabolism

•	 Increased susceptibility  
to heat

•	 Fetuses can be exposed in 
utero to physical, biological, 
and chemical agents

•	 Mental health impacts due 
to physiological and lifestyle 
changes

•	 Possibly restricted physical 
activity

•	 Higher risk of exposure 
while working outdoors and 
indoor air pollution

•	 May require support to 
access nutritious food, clean 
water and other physical 
and mental health needs

•	 Rapidly developing immune 
system and organs 

•	 Rapid period of brain 
growth and maturation, 
with windows of higher 
vulnerability

•	 Breathing more air per unit 
of weight

•	 Eating and drinking more 
per unit of weight, due to 
higher metabolism

•	 Increased internal heat 
and compromised thermal 
regulation in infancy

•	 Higher surface area to mass 
ratio compared to adults 
(i.e., Affects heat regulation 
and absorption)

•	 Thinner and more 
permeable skin

•	 More likely to put their 
hands in their mouth and 
eat non-food items

•	 More likely to spend time 
closer to the ground

•	 More likely to spend time 
outdoors

•	 Less able to communicate 
needs or understand 
guidance

•	 Dependent on others for 
their survival

•	 At risk of exposures based 
on caregiver lifestyle 
e.g., using poor cooking 
technologies indoors 
without ventilation

•	 Increased vulnerability when 
separated from caregivers 
e.g., during a disaster

•	 Dependence on peer and 
community networks

•	 Continued physical and 
hormonal changes, including 
due to puberty

•	 Eating and drinking more, 
due to higher metabolism

•	 Developing brain structure 
and function (i.e. impulse 
control, emotional 
regulation, decision making)

•	 Mental stress due to peer, 
academic, and other social 
pressures

•	 Experiencing identity 
formation

•	 More likely to spend time 
outdoors

•	 More likely to take risks

•	 Dependent on 
caregivers in early 
adolescence for 
care, guidance  
and survival

•	 Dependence  
on peer and  
community  
networks

Sources: See endnotes 18–37.
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Dependence 
Children rely heavily on caregivers for their health and well-being and 
disruptions caused by climate change can have profound impacts on their 
health. Specifically, the health and well-being of the mother and child are 
heavily interconnected. Additionally, climate change hazards can severely 
compromise the ability of caregivers to provide consistent and effective 
nurturing care. These disruptions not only threaten the physical safety and 
health of infants but also their psychological and emotional development. 
Disruptions to food and water sources, loss of a home or displacement can 
have serious and broad implications to a child’s development. Adolescents 
also often need support from caregivers and peers for care and guidance. 
The physical and psychological toll of climate-related hazards on caregivers 
and society at large can indirectly affect children and adolescents, 
influencing their mental health and psychosocial well-being.

Nepal, 2023 
© UNICEF/UNI431502/Sokhin
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The health impacts of  
climate change on children

Climate-related hazards with implications for child health are linked to the 
increased frequency and intensification of extreme weather events such 
as flooding and storms, droughts and extreme heat.17 In addition, climate 
change leads to an ecosystem disruption: the release, volatilization and 
long-range transport of toxic chemicals into water, soil and the atmosphere;18 
longer and more intense allergic seasons; and changing patterns of infectious 
diseases. Air pollution and climate change are distinct but interconnected 
hazards that share underlying drivers and often act synergistically.

The direct impacts of climate change follow the established inequities within 
and between countries, with the most disadvantaged children being at most 
risk. Indeed, the impacts of climate change on child health multiply through 
the damage caused by climate-related hazards on existing supporting 
systems. This includes food insecurity and resulting devastating effects on 
the nutritional status of the child due to crop failure, nutrient deficiencies, 
and disruptions in supply chains. Damage to essential water and sanitation 
services, changed precipitation patterns and sea level rise can lead to water 
scarcity and contamination of water and food sources. Direct damage to 
households, schools, community facilities and other critical infrastructure 
further exacerbates existing vulnerabilities in addition to environmental 
contamination from toxic chemicals from industrial facilities, agricultural areas 
and hazardous waste disposal.19 Beyond direct damage, climate change can 
lead to health care, education, child protection and social protection service 
disruptions that can severely compromise child health. Displacement due to 
climate change is perhaps the most severe risk amplifier as it exacerbates all 
existing vulnerabilities and disrupts virtually all social determinants of health.

Climate change and the resulting climate-related hazards, interacting with 
the multipliers, can lead to a range of immediate and long-term impacts on 
child health and well-being. Contextual vulnerabilities that include many of 

Climate change poses unique threats to the health and well-being of children. However, 
the pathways of impact are not yet well understood, which can lead to an underestimation 
of the full extent of the impacts of climate change and hamper work to understand how 
child-specific climate change mitigation and adaptation efforts can limit the impacts. As a 
response to this, a framework (see Figure 2) based on the current evidence on the impact 
of climate change on child health is proposed, incorporating considerations of mental 
health, psychosocial well-being and development.
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FIGURE 2.
Impact of climate change on child survival, health and well-being
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the social determinants of health, from the health status of the child, socio-
economic status of the family, to the geographic location of household, health 
systems, and country context and capacity. Moreover, the children are often 
exposed to multiple climate hazards simultaneously, which can compound 
and increase the severity of the associated health impact.

Child health impacts of exposure to climate-related hazards, when looking 
across their life stages, are varied but there are many impacts that are 
common across types of hazards (see Figure 3). There is a particular 
interconnection between the health and well-being of the mother and the 
child that needs to be considered.

Many climate-related hazards, including floods and storms, extreme heat 
and wildfires, can lead to pregnancy complications and adverse pregnancy 
outcomes, including preterm birth. All extreme weather events can have 
severe implications for children’s mental health.

Flooding can lead to increased spread of infectious diseases and exposure 
to chemicals (lead, mercury, pesticides) causing neurodevelopmental 
impacts. Droughts have multiple health impacts and can increase all-cause 
rates of mortality and morbidity among children, and to increased rates of 
undernutrition and spread of infectious diseases due to water scarcity and 
food insecurity.

Extreme heat is associated with increases in all-cause mortality rates among 
infants and among older children and adolescents, extreme heat can lead 
to poorer cognitive and physical development, including lower educational 
attainment. In addition to causing direct physical harm to children, exposure 
to wildfire smoke can interact negatively with neurodevelopment and lead to 
respiratory diseases and increased susceptibility to respiratory infections.

Climate change will lead to changing patterns of disease. In particular, 
malaria, dengue fever, Zika virus and Lyme disease have been shown to be 
increasing in geographical spread with climate change, challenging progress 
made in reducing the impact of these infectious diseases on children. The 
burden of other infectious disease pathogens causing respiratory infections 
and diarrhoeal diseases are also set to increase with climate change, with 
implications for antimicrobial resistance patterns.

Particulate matter air pollution and other chemicals related to burning of 
fossil fuels and dust storms are linked to worsened respiratory capacity in 
children, including the development of asthma. Allergic and atopic diseases 
are set to become more prevalent with increased spread of allergens due to 
climate change.

MANY 
CLIMATE- 
RELATED 
HAZARDS  
can lead to pregnancy 
complications and  
adverse pregnancy 
outcomes, including  
preterm birth 
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FIGURE 3.
Key health impacts of selected climate hazards on children
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• Developmental delays
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• Learning loss
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 gender-based violence
• Sleep quality
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• Drowning
• Burns
• Poisoning

 
 Malnutrition

• Stunting
• Wasting
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While climate change hazards impact a broad set of child diseases and 
disorders, it is important to emphasize that many of the health impacts 
of climate change are among the most common global causes of child 
mortality and morbidity. This report describes each climate hazard and  
how it impacts children’s health and well-being in detail and provides an 
overview of the risk multipliers. Additionally, the importance of considering 
health impacts on pregnant women and a life-course perspective on 
child health is emphasized. Although some research gaps persist, there is 
overwhelming evidence of the health impacts of climate change on children 
– and that these impacts will accelerate over the coming decades.

This report provides recommendations to safeguard children from the 
health impacts of climate change, which necessitates a holistic approach 
that considers their distinctive vulnerabilities. Mitigation and adaptationi  
strategies must be tailored to address the specific physiological, 
psychosocial, behavioural and socio-economic factors that render children 
more susceptible.

The general burden of climate change on children and adolescents can 
lead to climate anxiety, a normal and adaptive response that can present 
daily challenges and more severe concerns if it remains unaddressed or 
ignored. The anxiety also stems from dissatisfaction with the response 
of governments and stakeholders.20 By prioritizing the health and well-
being of children in climate change policies and interventions, we can 
not only protect a vulnerable population but also lay the foundation for a 
more resilient and sustainable future. It is our collective responsibility to 
ensure that the world’s youngest members are shielded from the health 
consequences of a changing climate while recognizing the agency and 
ability of children and adolescents in driving such action. In producing this 
report, UNICEF aims to ensure that the survival, health and well-being of 
children is the topline priority on the climate agenda.

i 	 According to the Intergovernmental Panel on Climate Change, mitigation is “a human intervention to reduce emissions or enhance 
the sinks of greenhouse gases” and adaptation is “the process of adjustment to actual or expected climate and its effects, in order to 
moderate harm or exploit beneficial opportunities” within human systems.

There is overwhelming 
evidence of the health 
impacts of climate change 
on children -

AND THAT 
THESE  
IMPACTS WILL  
ACCELERATE  
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This chapter describes the climate and climate-related hazards that have been 
found to place the greatest burdens on children, based on a global evidence 
review: floods and storms, droughts, extreme heat, wildfires, air pollution and 
ecosystem change. For each hazard, this chapter presents currently available 
exposure data and attempts to understand the likely impacts on children 
because of this exposure. This chapter also considers, where available, 
forecasts that assess the likely implications of some of these climate hazards 
for children in the future.

(see Annex for detailed methodology)

Chapter 2.   
Climate-related hazards  
with the greatest burdens  
on children
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2.1 Extreme heat

Exposure data 
Global warming has exacerbated extreme shocks such as 
hurricanes and floods, and increased the duration, frequency 
and intensity of extreme heatwaves around the world. 
According to the Institute of Health Metrics and Evaluation, 
in 2021 alone, approximately 442,000 deaths were attributable 
to exposure to high temperatures, with 45,000 deaths among 
children and 31,000 of those occurring among children under 
age 5.21 According to the UNICEF report The Coldest Year of 
the Rest of Their Lives, approximately 559 million children are 
already exposed to high heatwave frequency and around 
624 million children are exposed to one of the three other 
high-heat measures: high heatwave duration, high heatwave 
severity or extreme high temperatures.22 

Impacts on children 
Pregnant women and foetuses are particularly vulnerable to the effects of 
extreme heat.23 A meta-analysis showed associations between temperature 
exposure during pregnancy and stillbirth, preterm birth and low birth weight, 
with odds of stillbirth rising by 5 per cent per 1°C increase in temperature.24  
Women who give birth during extreme heat periods may be more likely to 
have newborns with illnesses. In Bangladesh, women were 14 per cent more 
likely to have newborns with neonatal illnesses when giving birth on hot days, 
compared to those giving birth on cooler days.25 Heat stress can increase 
the risk of foetal tachycardia, development of congenital defects, and foetal 
distress during development.26 Dehydration, which is more likely to occur 
during high-heat periods, can lead to serious complications during pregnancy 
and the postpartum period, including reduction of the levels of amniotic 
fluid and poor production of breast milk.27 Dehydration may also represent 
a trigger for preterm birth, and exposure to extreme heat during the first 
half of pregnancy has been associated with greater risk of pre-eclampsia and 
gestational hypertension,28, 29 as well as gestational diabetes.30 

Young children and infants in particular are also uniquely affected by heat stress, 
leaving them more vulnerable than the general adult population to its short-
term and long-term effects.ii This is due to their greater body surface area, which 
makes them more receptive to absorbing heat from the environment, depending 
on their fitness levels; their lower levels of sweat production, compared to 
adults per unit of sweat gland; underdeveloped immune systems, which leave 
infants in particular less capable of fighting infections exacerbated by heat in the 

In 2021 alone, 
approximately

442,000 
DEATHS
were attributable 
to exposure to high 
temperatures

Heat stress can  

INCREASE  
THE RISK OF
foetal tachycardia, 
development of congenital 
defects, and foetal distress 
during development.
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environment; and their general slower adjustment to weather changes, in part 
due to less efficient blood circulation and lower proportional cardiac output.31 
Some studies have suggested links between high temperature exposure and 
increased risk of sudden infant death syndrome (SIDS).32 Generally, heat-related 
mortality is detected at higher threshold temperatures in warmer climates.33 
However, children (especially under the age of 1) have a higher risk of mortality 
due to lower thermoregulatory capabilities when compared to adults.34 ,35 ,36 One 
study using data from 170 countries found that a 1°C increase in temperature 
in low-income countries leads to an additional 16.6 children per 1,000 live births 
dying before 1 year of age.37 

While older children and adolescents have developed bodily systems that 
are comparative to those of adults, they can still be impacted by heat stress. 
Adolescents do not have less effective thermoregulatory ability or insufficient 
cardiovascular capacity compared with adults. However, in part because of 
poor hydration practices, adolescents who exercise in the heat can experience 
reduced performance and increased risk of heat-related illnesses, as well as 
muscular and kidney dysfunction.38 

Extreme heat can affect sleep quality for children and adolescents, which 
subsequently impacts mental health, and contributes to poorer cognitive and 
physical development, as well as elevated levels of stress.39, 40 In particular, 
humid heat is reported to affect slow wave sleep in the earlier phase of 
sleep.41 When it comes to educational outcomes, according to a 58-country 
assessment, each additional day above 26.7°C during the three years preceding 
an exam lowered scores by 0.18 per cent of a standard deviation, with the effect 
larger for lower-income populations.42 Another study found that, without air 
conditioning, for each 0.56°C increase in school-year temperature, student 
achievement declined by the equivalent of 1 per cent of a year’s learning.43 
This suggests a critical need for climate regulation in educational settings to 
support academic performance. Early exposure to extreme heat can have even 
longer-term consequences. Every additional day with mean temperatures 
above 32°C in utero and in the first year after birth is associated with a 0.1 per 
cent reduction in adult annual earnings at age 30,44 highlighting the long-term 
economic implications of early exposure to extreme heat.

The brain detects extreme heat as a threat to well-being, which activates 
the stress response system.45, 46 Excessive activation of the stress response 
system during pregnancy and in young children can disrupt the development 
of healthy emotional regulation circuits in the developing brain of a child.47  
Children and adolescents are especially vulnerable to the mental health 
impacts of extreme heat, due to their developmental needs and sensitivities. 
At least one study of individuals in New York City found an increase in mental 

ii 	 The following list of characteristics making infants and children uniquely vulnerable has been sourced from the literature review by Ishimine, 
Paul, ‘Heat Stroke in Children’, 15 November 2022, <www.uptodate.com/contents/heat-stroke-in-children/print>, accessed 21 March 2023.

According to a 
58-country assessment 
each additional day 
above 26.7°C during  
the three years  
preceding an exam 
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standard deviation.
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health emergency department visits by children and adolescents during 
periods of elevated temperatures.48 Recent research shows that temperature 
rises can be associated with increases in suicides and suicidal behaviour; 
rises in hospital admission for mental health conditions; and poor overall 
community health and well-being.49 More robust and global research on 
associated mental health outcomes is required.

Finally, several studies reported overlapping and synergistic effects of heat 
and air pollution on perinatal health, and most studied an increased risk of 
preterm birth.50, 51, 52 The biological mechanism behind this synergistic effect 
is not fully understood, but studies have indicated that particulate matter 
(PM2.5) and ground-level ozone could cause placental inflammation, resulting 
in altered vascular function and perfusion leading to preterm birth, where 
concurrent high temperature may intensify this effect.53  However, evidence 
on this pathway is still limited.

Bangladesh, 2023  
© UNICEF/UNI424978/Sokhin

Future scenarios for children 
 
The UNICEF report The Coldest Year of the Rest of Their Lives found that by 2050 
almost every child in the world – over 2 billion – will be exposed to high  
heatwave frequency, up from only 24 per cent of children in 2020.54 
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2.2 Droughts

Exposure data 
Droughts are affecting children and their families across the 
world. About 160 million children are exposed to severe and 
prolonged droughts leading to detrimental short- and long-term 
health impacts.55 In 2022, 470 million children faced high or 
extremely high levels of exposure to drought. Overall,  
436 million children were exposed to high or extremely high 
water vulnerability – the lowest levels of drinking water service 
and highest levels of physical water scarcity,56 which is further 
exacerbated by drought events.

Impacts on children 
A lack of precipitation over time, along with other factors such as evaporation 
from the environment associated with increased temperatures, can lead to 
drought. Droughts generally have a longer onset and duration compared to 
many other extreme weather events.57 The relative attribution of long-term 
climate change to drought has become more evident in recent years.58 For 
example, the risk of an event similar to the unprecedented 2022 drought in 
the Horn of Africa, which affected more than 20 million children59 and led 
to at least 15,800 excess deaths of children under 5 years old,60 has been 
estimated to have become 100 times more probable due to human-made 
climate change.61 Drought events that would previously have been considered 
exceptional are becoming the new normal.

Droughts cause multiple health impacts to children that begin in pregnancy 
and can lead to increased mortality and morbidity rates. A study from rural 
India found a higher probability of children being underweight when exposed 
to a drought in utero and a higher probability of infant death.62 In rural South 
Africa, a study found higher rates of disabilities, especially in males, after 
early-life drought exposure.63 Mothers in Uganda have described how more 
drought-prone weather changes negatively impacted food security, which 
in turn had negative effects on both maternal and infant health.64 A study of 
sub-Saharan Africa found that women who experienced drought conditions in 
their own childhood were more likely to have children born at low birth weights, 
and another in Nepal found that droughts during a pregnant woman’s first 
trimester are associated with lower birth weight in children.65, 66 Long-term 
changes in rainfall patterns, particularly a lower annual volume, have been 
suggested as negatively affecting child mortality rates in the Sahel region.67 
Overall, minor to severe droughts were associated with worse child nutrition,  
as measured by Z-score, a common indicator assessing stunting.68 

In 2022,

470 MILLION 
CHILDREN
faced high or extremely 
high levels of exposure 
to drought
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The health impacts of drought on children primarily arise from the resulting 
food insecurity and water scarcity. Droughts undermine ecosystems and are 
often detrimental to crop production and livestock management, causing 
household incomes to fall and families to become more vulnerable to food 
price increases, with ensuing food insecurity and risk of undernutrition.69, 70 
For example, in a study from Burkina Faso, droughts were linked to increased 
rates of child stunting, particularly when the drought occurred during a 
crop season.71 Perhaps unsurprisingly, younger children seem to be more 
vulnerable to drought-related undernutrition.72 

Reduced access to clean water due to drought limits the possibility for proper 
hygiene and sanitation practices, which in combination with undernutrition 
can lead to increased risk of infectious diseases.73, 74, 75 For example, during the 
2022 drought in the Horn of Africa, Ethiopia, Kenya and Somalia experienced 
surges in cases of cholera. Infectious diseases, in particular diarrhoeal diseases, 
in children who do not have access to clean water and sanitation can lead to 
substantial mortality and morbidity. The triple threat of climate change, WASH-
related diseases among children under 5 and limited access to WASH services 
affects at least 190 million children, primarily in sub-Saharan Africa.76 

Mali, 2024  
© UNICEF/UNI562947/Keïta



27

The pressure of food insecurity and water scarcity on families can force 
displacement and even long-term migration,77 leading to lasting impacts on 
the health of children. Evidence from the United Republic of Tanzania and 
Australia indicates that drought-associated food insecurity and water scarcity 
can also lead to mental health challenges among adolescents and young 
people, including a higher degree of general mental distress, and in some 
cases can lead to more severe symptoms of mental health conditions such as 
depression, post-traumatic stress disorder and anxiety.78, 79, 80, 81

There is evidence that children and adolescents can experience grief and 
loss, acute stress, and adverse reactions including sleep disturbance and 
behaviour change as a result of extreme weather events like drought and 
flooding.82 Droughts in particular, which are ‘slow-creeping’ events, are more 
strongly associated with mood disorders83 and at least one study has found 
a link between exposure to a prolonged drought and worsening mental 
health in young people, including an elevated risk of suicide.84 Parents and 
caregivers can themselves experience grief and loss reactions, depression, 
anxiety, post-traumatic stress disorder (PTSD), anger, helplessness and 
hopelessness, and suicidality. This in turn can lead to increased aggression, 
domestic discord or challenges for parents when caring for their children, 
serving as a risk factor for child mental health and well-being.85,86  

Future scenarios for children 
 
Climate change will lead to increases in temperature extremes, with 
droughts becoming more frequent and severe, especially if global warming 
reaches 2°C or above.87 One model has predicted that the risk of drought 
will increase, with the largest increases in South Asia, the Mediterranean, 
East Asia, Southeast Asia and Central America. Mortality and malnutrition 
among children have been projected to be the largest health impacts from 
droughts in 2050.88 Simultaneously, as the demand for clean water grows, 
the number of children experiencing high or extremely high water stress is 
set to increase from the already high level of 953 million children in 2022, 
to 988 million in 2050.89 Five billion people, or around two thirds of the 
world’s population, will face at least one month of water shortages by 2050, 
according to the first in a series of United Nations reports on how climate 
change is affecting the world’s water resources.90 

The pressure of food 
insecurity and water scarcity 
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2.3 Wildfires

Exposure data 
Whilst ambient air pollution – pollution found daily in the air – poses 
a persistent, year-round health risk in many urban and industrialized 
areas, wildfire smoke tends to have more immediate and localized 
impacts. In addition, exposure to wildfire smoke can be more 
hazardous than ambient air pollution alone.91  Between 2010 and 
2019, 2.18 billion people globally were exposure to at least 1 day of 
substantial air pollution generated by landscape fireiii, an almost 7 
per cent increase compared to the decade prior.92 For instance, as of 
2023, in the United States, an estimated annual average showed an 
increase between 2011 and 2021 of approximately 1 billion person-
daysiv of exposure to heavy smoke and medium smoke, and more 
than 2.5 billion person-days for light smoke.93   

Impacts on children 
Wildfire smoke consists of a complex mixture of particles and chemicals 
from varying sources and the smoke composition influences its toxicity.94,95 
An increasing body of research is indicating that wildfire smoke is especially 
dangerous to pregnant women, because it affects both the woman and 
foetal development. Hormonal and physical changes during pregnancy  
can affect the respiratory tract, reducing lung capacity while simultaneously 
leading to an increase in the volume of air breathed in and out.96 This 
means that pregnant women are more likely than the general population 
to experience shortness of breath,97 which can be exacerbated by exposure 
to wildfire smoke. Pregnant women are also at a higher risk of developing 
gestational hypertension and gestational diabetes if exposed.98 

Fire-sourced PM exposure is associated with an increased risk of child 
mortality. Compared to PM2.5 from other sources, PM2.5 released from wildfires 
has been found to be approximately 10 times more harmful to children’s 
respiratory health, particularly for children 5 years of age and younger.99  Each 
1 microgram per cubic metre of air (mg/m3) increment of PM2.5 emanating 
from fires was associated with a 2.3 per cent increase in the risk of child 
mortality; exposure was found to be ‘super-linear’, meaning that the per-unit 
exposure to larger fires led to increased toxicity.100  

iii 	 The term “landscape fire” refers to any fire that burns across a landscape, including agricultural lands. Landscape fires become wildfires when 
they are unplanned or unmanaged.

iv 	 A ‘person-day’ measure is an accounting approach to estimating the overall reach of an event (e.g., if 100 people are each exposed for five 
days, that would yield 500 person-days).

Between 2010 and 2019

2.18 BILLION 
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were exposed to at least  
1 day of substantial air  
pollution generated by  
landscape fire.
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A study based in Colorado, a state in the western United States prone to 
wildfires, found that over the second trimester of pregnancy, each 1 mg/m3 
increase in PM2.5 from wildfire smoke across a trimester was associated with 
a 13.2 per cent increase in the odds of preterm birth.101 Studies of wildfire 
smoke exposure in 2022 in Brazil, which is prone to wildfires and has a high 
rate of preterm births, also found that wildfire smoke exposure may increase 
the risk of preterm birth and low birth weight.102 Another study looking at 
births in California, United States, between 2007 and 2010, found a 28 per cent 
increased risk, with first-trimester exposure to wildfires, of foetal gastroschisis, 
a defect that can restrict foetal growth and increase the risk of stillbirth.103 
Children exposed to wildfire smoke in utero are also likely to be more 
vulnerable to infections and disease after birth, as well as at higher risk of any 
health consequences resulting from being born with congenital defects.104 

Children have less nasal deposition of particles, meaning that a higher 
proportion of smoke particles can penetrate deeply into the lungs.105   
A growing body of literature has connected exposure to PM to lower lung 
function in children, stunted physical growth,106 and neurological and 
metabolic dysfunction.107 A combination of genetic and environmental 

Tuvalu, 2023  
© UNICEF/UNI562533/Bak Mejlvang
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factors can result in some children being born with higher susceptibility 
to specific health effects, such as asthma, after a mother’s exposure to air 
pollution during pregnancy or due to smoke exposure during postnatal 
periods.108  In terms of morbidity, a 2023 study of over 36,000 children 
under the age of 5 in 48 low- and middle-income countries found that 
PM2.5 from fires was more strongly associated with acute respiratory 
infection than PM2.5 from non-fire sources.109 Some studies have also found 
positive associations between air pollution levels, influenced by wildfires, 
and the risk of children developing metabolic disorders such as diabetes 
and hypertension.110 

Studies are also finding that exposure to particulate matter from wildfires 
may have neurophysiological effects in children, and could contribute to 
higher risk of developing attention deficit hyperactivity disorder (ADHD), 
autism and impaired memory.111 In Canada, a study conducted 18 months 
after a wildfire found that 27–37 per cent of children and adolescents 
exhibited symptoms of psychological distress, including PTSD, with those 
experiencing the greatest impacts (losing their home, for example) being 
significantly more distressed.112 Physical injuries and deaths have been 
documented over the past few decades, but the range of effect continues 
to vary drastically. For instance, the EM-DATv suggests that 73 people were 
killed by wildfires between 2012–2014, while data collected by the Global 
Fire Monitoring Centre indicate that approximately nine times more people 
were killed in the same period.113 In the United States, the majority of fire-
related deaths are caused by smoke inhalation of the toxic gases produced 
by fires. Actual flames and burns only account for about 30 per cent of fire-
related deaths and injuries.114 

Future scenarios for children 
 
The United Nations Environment Programme projects that there will be 
a global increase in extreme fires of up to 14 per cent by 2030, and over 
50 per cent by the end of the century.115 A 2017 study predicts that the 
current rate of population exposure to wildfire smoke will cause a 138 per 
cent increase in deaths due to all related causes by 2100.116 In addition, a 
study from the United States estimates that wildfire smoke-related deaths 
could increase from approximately 15,000 currently to 40,000 annually  
by 2100 as well.117 

Some children are born with

HIGHER  
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v 	 EM-DAT is the international disaster database maintained by the Centre for Research on the Epidemiology of Disasters.
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In 2021, approximately

330 MILLION 
CHILDREN 
were living in areas  
highly exposure to riverine 
flooding and 240 million  
to coastal flooding.

2.4 Floods and storms

Exposure data 
As of 2021, around 400 million children were highly exposed to 
tropical cyclones. As of the same year, approximately  
330 million children were living in areas highly exposed to riverine 
flooding and 240 million were living in coastal areas prone to 
flooding (there is overlap between the two groups, as some 
children are exposed to both). Riverine flooding is increasing as a 
result of higher levels of precipitation but also, more frequent and 
intense storms, and melting snow and glaciers, combined with 
changes in land cover such as deforestation that further expose 
children and their families to flash floods and landslides. Coastal 
flooding can be caused by sea level rise and increasing frequency 
and intensity of tropical cyclones and storms, while erosion and 
man-made changes to coastlines put children living in low-level 
areas at significant risk.118 

Impacts on children 
Children are vulnerable to storms and flooding due to their developing 
physiology and physically limited ability to withstand high wind speeds and 
large water masses. During floods, particularly flash floods, direct mortality 
from drowning is particularly prevalent, while children also suffer morbidity 
from flood-associated injuries.119, 120, 121 One of the most recent devastating 
floods occurred in Pakistan in 2022, when an extended and intensified 
monsoon season led to extensive flooding that affected more than 33 million 
people, and destroyed households, schools and health facilities, leading to 
more than 350 child deaths and lasting adverse health outcomes.122 The 
floods were caused by extreme precipitation, with climate change estimated 
to have intensified the precipitation by up to 50 per cent.123 Over more long-
term trajectories, a study found that infants living in flood-prone areas in 
Bangladesh had an 8 per cent higher chance of dying compared with their 
counterparts who were not exposed to floods, leading to more than 150,000 
excess infant deaths over a 30-year period.124 This is likely partly due to the 
intersection of exposure to floods and child vulnerability, where the most 
vulnerable children tend to live in flood-prone areas; low- and middle-income 
countries are home to 89 per cent of the world’s flood-exposed population.125 
In general, it seems that increased precipitation over the long term, 
particularly in low-income settings, is associated with overall higher mortality 
rates among children,126, 127, 128 while the increased short-term mortality and 
morbidity impacts from tropical storms are clear.129 
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Flooding during pregnancy has implications for maternal and child health. 
High-intensity precipitation and flood events seem to be associated with an 
increased risk of adverse birth outcomes such as preterm birth and low birth 
weight.130, 131, 132, 133 Pregnancy complications may also occur. Gestational flood 
exposure is associated with an 8 per cent increased risk of pregnancy loss, 
including stillbirths, with greater effects on women younger than 21 or older 
than 35 years of age, as well as those dependent on surface water and with 
lower income or education levels.134 There was also an upward trend in annual 
pregnancy losses from 2010 to 2020.135 A 2022 review found that the risk 
of gestational hypertension, preeclampsia and eclampsia increased slightly 
after a flood.136 Severe flood exposure has been shown to be associated with 
greater maternal depression during the perinatal period.137 More long-term 
impacts of in utero exposure to floods have been found, including lower 
educational attainment.138, 139, 140

Flooding and storms are associated with an increased spread of infectious 
diseases through the destruction or overflow of existing sewage systems, 
leading to the contamination of drinking water. A 43-country study found a 
slight increase in diarrhoeal prevalence in children under 5 years old when 
exposed to flooding; children who were exposed to droughts prior to floods 
were at even higher risk of diarrhoeal incidence.141 There is evidence of 
an increased spread of water-related infectious diseases during and after 
flooding events.142, 143, 144, 145, 146 Other infectious diseases, such as malaria and 
various respiratory infections, can also become more prevalent.147, 148 Flooding 
can also lead to toxicants contaminating water and sanitation systems, 
while the growth of indoor mould in flood-damaged households can impact 
respiratory health in children.149 

Extreme weather events such as floods and storms can often cause families 
to be displaced, which can increase the risk of infections in children, among 
other exacerbated health risks of displacement. Similarly, floods and storms 
can lead to the breakdown of local infrastructure, severely hampering health 
and social services for children, and affecting community resilience and social 
connectedness.150 Severe and recurrent floods impact undernutrition, mainly 
in the forms of stunting, wasting and underweight in children under 5 in low- 
and middle-income countries.151 This is often the result of a decrease in food 
supply following flood-related destruction of crops.152 In more high-income 
settings, however, an increase in total body fat and greater weight among 
infants and children whose mothers experienced prenatal maternal stress 
during floods have been documented.153, 154

Gestational flood exposure  
is associated with an

8 PER CENT  
INCREASED  
RISK
of pregnancy loss,  
including stillbirths.



33

Floods and storms can be traumatic events for children but their impacts 
are often worsened due to the displacement or loss of a safe environment, 
leading to subsequent mental health challenges. For example, during the 
2022 flooding in Pakistan, an estimated 50 per cent of affected children and 
their caregivers reported signs of distress.155 More long-term mental health 
challenges from flooding include PTSD and depression, both in low- and high-
income settings.156, 157 Extreme weather events like floods can also impact 
some of the social and economic determinants of mental health by leading 
to unemployment, homelessness, or food and water insecurity.158  This can, in 
turn, detrimentally affect the mental health and psychosocial  
well-being of children, adolescents and their caregivers.159 

Future scenarios for children 
 
Heavy precipitation and storms will become even more prevalent while sea 
levels continue to rise, leading to more frequent and intensified flooding 
events in most world regions. With global temperatures likely to continue 
to rise beyond 1.5°C (the target set by the Paris Agreement), this pattern is 
set to escalate further.160 Indeed, over the next 30 years, almost 96 million 
children could be displaced due to riverine floods;161 without adaptation 
and with accelerated climate change, there will be an increase of 52 per 
cent of the world’s population exposed to flooding by the end of the 
century, with low-level regions at greatest risk.162 
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2.5 Air pollution

Exposure data 
Around 630 million children under 5 years of age are exposed 
to particulate matter air pollution that exceeds the World 
Health’s Organization (WHO) air quality guidelines.163 There is 
a bidirectional relationship between climate change and air 
pollution, consisting of particular matter, chemicals and allergens. 
For instance, particulate matter air pollution is a direct by-product 
of fossil fuel combustion, a major driver of greenhouse gas 
emission. On the other hand, a significant amount of air pollution 
comes from climate change related droughts, wildfires and dust 
storms that are set to increase.164, 165, 166, 167 Therefore, air pollution 
and climate change have similar underlying drivers – often, the 
impacts of one will exacerbate the other. 

Impacts on children 
Exposure to air pollution, in the form of particular matter, chemicals such  
as nitric oxide, ozone and allergens, affects the developing child, from in 
utero exposure to infancy, childhood and adolescence, with long-lasting 
health impacts.168, 169 Air pollution is associated with increased risk of infant 
death and adverse birth outcomes, with nearly 2 million preterm births 
annually being attributed to ambient particulate matter exposure.170 Air 
pollution and high-temperature exposure also likely have a synergetic 
effect on the risk of preterm birth.171 Additionally, air pollution exposure 
during the later stages of pregnancy and the neonatal period has been 
associated with cognitive disabilities and dysfunctional neurodevelopment 
in children.172 According to one study, in 2021, more than 700,000 deaths 
in children under age 5 were linked to air pollution (approximately 15 per 
cent of all global deaths in children under age 5), with the majority being in 
children under 1 year of age; most of these occurred in Asia and Africa.173 
Studies looking at the associations between exposure to air pollution and 
mental health outcomes have shown links to psychosocial and behavioural 
deficits; in contrast, exposure to green spaces being associated with 
improved well-being.174, 175

Exposure to air pollution can harm the health of pregnant women and 
children, particularly by affecting their respiratory systems.176, 177 Exposure  
to particulate matter adversely affects lung function in children, lowering 
peak expiratory flow and forced expiratory volume.178 Exposure, particularly 
in early life, also leads to increased risk of asthma and susceptibility to 
respiratory infections.179 

Around

630 MILLION 
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that exceeds international 
guidelines.
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Overall higher exposure to particulate matter air pollution, particularly for 
children with asthma, increases the number of emergency department 
visits, hospitalizations and deaths in children.180, 181, 182 Particulate matter 
from dust storms has been linked to increases in hospitalizations and overall 
mortality in children, while some studies have indicated long-term impacts 
including lower cognitive function from prenatal exposure.183, 184 There is 
evidence that high temperatures and low humidity exacerbate the impacts 
of particulate matter air pollution, leading to a slightly higher risk of child 
mortality and morbidity, 185, 186, 187 but the relationship between air pollution 
and other climatic variables is more complex.188 There is some evidence for 
an interaction between air pollution and mental health in older children and 
adolescents, with higher exposure to air pollution leading to increased risk 
of depression and other mental disorders.189, 190

Viet Nam, 2024  
© UNICEF/UNI565628/Pham Ha Duy Linh
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Increased levels of ozone, likely given rising temperatures and continued 
fossil fuel combustion, will exacerbate child respiratory disorders such as 
asthma,191 and other conditions such as atopic dermatitis192, 193 and allergic 
conjunctivitis.194 A study from South Korea showed that ozone pollution 
is projected to cause the majority of the burden of disease from climate 
change in children under 15 years of age during this century.195 Other air 
pollutants from fossil fuel sources, including carbon monoxide, sulphur 
oxides and nitrogen dioxide, can similarly harm respiratory function 
in children, particularly those suffering from asthma or other chronic 
respiratory diseases.196, 197 Exposure to particulate matter is also being  
found to be associated with rising incidence of metabolic diseases in 
children, such as diabetes, and greater risks of developing cardiovascular 
diseases in adulthood.198 For instance, children exposed to traffic-related 
air pollutants were found to have greater insulin resistance199 and long-
term exposure to ambient pollution was associated with increased blood 
pressure and prevalence of hypertension in children and adolescents.200 

Due to climate change and higher carbon dioxide concentrations, mean 
temperatures and precipitation are likely to increase in many parts of 
the world, which can prolong and intensify the allergenic pollen season 
and increase the severity of allergic rhinitis, allergic conjunctivitis, atopic 
dermatitis and asthma.201, 202, 203, 204 Understanding the burden of allergenic 
diseases on children due to climate change is difficult due to multifaceted 
causal pathways and interlinked systems.205, 206, 207 However, epigenetic and 
genomic analysis holds some promise to an increase understanding of the 
links between climate change and allergenic diseases.208 

Future scenarios for children 
 
Climate change and global warming have been identified as contributing  
to both recent increases in the prevalence and severity of allergic diseases 
and are expected to contribute to ongoing increases in the future.209   
For instance, if climate change continues without mitigation or adaptation 
efforts, there could be a 14 per cent increase in emergency department visits 
due to allergic asthma in the United States by 2090.210 
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2.6 Ecosystem changes

Exposure data 
In 2022, 4.9 million children under 5 years of age died 
globally.211  Infectious diseases, including pneumonia, 
diarrhoea and malaria, remain a leading cause, along with 
preterm birth and intrapartum-related complications.212 Vector-
borne diseases are human illnesses caused by parasites, 
viruses and bacteria that are transmitted by vectors.213 Every 
year more than 700,000 people die from vector-borne diseases 
such as malaria, dengue, schistosomiasis, human African 
trypanosomiasis, leishmaniasis, Chagas disease, yellow fever, 
Japanese encephalitis and onchocerciasis; children account for 
the majority of these deaths214 the vast majority resulting from 
malaria alone, with a disproportionately high share in Africa.215 
There are also large morbidities associated with infectious 
diseases. From 2000 to 2019, WHO documented a 10-fold surge 
in reported cases of dengue worldwide, with cases increasing 
from 500,000 to 5.2 million.216 Studies have found that the 
highest incidence of cases occur in children and adolescents, 
who are also prone to experience more severe symptoms.217, 218, 219

Impacts on children 
A changing climate threatens to disrupt the delicate balance of the world’s 
ecosystems, leading to changes that impact all living things. This can create 
numerous serious consequences for children’s health, arising from altered 
vector ecology, changing patterns of infectious diseases – including food- 
and water-borne diseases, and respiratory diseases – and increased risk 
from zoonotic diseases.

Vector-borne diseases: Malaria, dengue fever,  
Zika virus and Lyme disease 
Climate change effects a range of vector-borne diseases and is likely 
to have a substantial impact on almost all neglected tropical diseases. 
Although estimates differ, the World Malaria Report 2023 indicates that 
there were 249 million malaria cases and 608,000 deaths in 2022, with 
approximately three quarters (76 per cent) being among children under 
5 years old.220  The percentage of total malaria deaths in children aged 
under 5 years decreased from 87 per cent in 2000 to 76 per cent in 2015. 

Every year, more than

700,000 PEOPLE 
die from vector-borne  
diseases; children  
account for the majority  
of these deaths.
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Since then, there has been no change.221 Despite recent progress in 
increasing insecticide-treated net (ITN) usage, only 56 per cent of children 
under 5 years in malaria-endemic countries slept under ITNs in 2023.222 
The relationship between local or regional weather trends (as well as other 
factors affecting mosquito habitats) and the geographic range, seasonality 
and prevalence of malaria is well understood.223, 224 With warming climates, 
the geographical spread of malaria will likely increase, including the 
reintroduction of malaria in locations that have eliminated malaria or are 
close to elimination, with a heightened or reduced transmission intensity 
depending on geography.225  However, there remain uncertainties around 
the degree to which climate change will affect the spread and prevalence 
of malaria, as well as its impacts on child mortality and morbidity, 226, 227, 228, 229 
especially in newly infected communities.

Malawi, 2024  
© UNICEF/UNI585036/Chikondi
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Malaria in pregnancy is associated with a higher risk of severe malaria, 
maternal anaemia and maternal mortality, as well as perinatal mortality, 
preterm birth, low birth weight and neurocognitive impairments.230, 231 In 
children, malaria can lead to cerebral malaria or severe malarial anaemia, 
which is associated with significant risks of mortality and long-term impacts 
on neurodevelopment, school performance and learning capacities.232  
There is some preliminary evidence that short-term weather trend changes, 
plausibly due to climate change, linked to high temperatures and increased 
flooding have led to more favourable conditions for malaria transmission 
in countries such as Mali, Uganda and Zambia.233 , 234, 235, 236, 237 Intensified 
malaria transmission across sub-Saharan Africa could increase malaria-
related under-five mortality by 10–15 per cent if no measures are taken to 
mitigate or adapt to climate change.238, 239 With accelerated climate change, 
the areas with the highest malaria prevalence will likely shift from West 
Africa towards eastern and southern rural Africa during this century.240 In 
recent years, studies have also explored internalizing and externalizing 
mental health conditions among children with severe malaria, especially 
cerebral malaria. Research over the last 15 years has demonstrated that 
many survivors of cerebral malaria sustain brain injury and/or experience 
long-term cognitive and neurological impairment.241, 242, 243, 244

Cases of dengue fever, which is caused by an arbovirus, have been 
rapidly increasing over recent decades. Climate variability, particularly 
average temperature change, is associated with a change in the 
geographic distribution of dengue fever.245, 246, 247 Infection with dengue 
during pregnancy is associated with more severe disease, post-partum 
haemorrhage and higher mortality, as well as adverse pregnancy 
outcomes, including stillbirth.248, 249 Infants with dengue antibodies from 
their mothers are particularly vulnerable because, unlike older children, 
adults who experience symptoms during a secondary infection, they 
can develop severe disease during a primary infection.250 Moreover, 
dengue fever, either from the infection itself or from the experience of 
the infection and potential hospitalization, might lead to depressive and 
anxiety symptoms among children.251 

Zika virus, another arbovirus, has high rate of vertical transmission during 
pregnancy and can lead to foetal loss or congenital Zika syndrome, with 
microcephaly and neurodevelopmental abnormalities.252, 253 Warmer 
temperatures are expected to extend the habitat of Aedes mosquitos and 
accelerate their development cycles; since 2015, the spread of Zika virus has 
increased rapidly in the Americas, particularly South America.254 

Lyme disease, caused by Borrelia burgdorferi bacteria, is transmitted by 
ticks, with children often being at most risk.255 The disease has multisystemic 
effects and can cause cardiac, neurological, musculoskeletal, psychosocial 
and rheumatological symptoms, with implications for the mental and 
physical health of children and adolescents exposed to the disease, as well 

Intensified malaria 
transmission across  
sub-Saharan Africa could 
increase malaria-related 
under-5 mortality by

10–15 % 
if no measures are taken  
to mitigate or adapt to  
climate change.
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as their caregivers’ mental well-being.256, 257, 258 The lifecycles of the bacteria 
and tick are dependent on temperature and humidity, among other factors. 
Rising temperatures due to climate change have expanded the geographic 
areas of transmission of Lyme disease into more northern parts of North 
America and Europe, and increased the risk of transmission in endemic 
areas.259, 260 Moreover, there is sufficient literature linking exposure to 
infectious agents playing a role in neurologic and psychosocial impairments, 
although the exact nature of these associations are still emerging.261 

Water- and food-borne infectious diseases 
Diarrhoea in children is a dangerous health threat that can lead to swift 
dehydration and other deadly health impacts. Worldwide, diarrhoea was 
estimated to cause 444,000 deaths in children under age 5 in 2021.262  
Water, sanitation and hygiene (WASH)-attributable diarrhoea deaths in 
children under age 5 was estimated to be around 273,000 deaths in 
2019.263  The multifactorial aetiology of diarrhoea and its interaction with 
other determinants of child health make it difficult to attribute water- and 
food-borne child infection cases to climate change. However, a recent 
systematic review suggested that changes in temperature due to climate 
change could be responsible for a significant portion of all diarrhoea 
cases.264 Specifically, the prevalence of bacteria (such as Escherichia coli265 
and Cryptosporidium spp.266), gastrointestinal viruses including rotavirus,267 
and parasites such as Giardia and Toxoplasma gondii 268, 269 has been shown 
to increase with higher temperatures.

In addition, rural areas experiencing lower amounts of rainfall experience 
higher diarrhoea incidence rates among children, 270, 271 while higher 
precipitation levels in urban areas may increase diarrhoea incidence due to 
a lack of quality water and sanitation systems.272, 273

Evidence from short-term weather changes possibly linked to climate 
change indicates that a warmer and drier climate, with longer dry seasons, 
could increase the intensity of rainfall during the wet season in some 
sub-Saharan countries that already have a high prevalence of diarrhoeal 
diseases and limited water and sanitation systems.274, 275, 276, 277, 278, 279 
Similarly, increased precipitation in India may be linked to an increased 
prevalence of diarrhoeal diseases in children.280, 281 Increasing incidences 
of heavy rainfall and floods in Cambodia and China have shown that 
these events put children at risk for diarrhoea.282, 283 Evidence from other 
Asian countries suggests that, overall, temperature is the most important 
weather variable associated with diarrhoea, although this differs between 
geographic areas.284, 285, 286, 287, 288
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Respiratory pathogens and other infectious diseases 
Children are more likely to contract bacterial or viral lower respiratory tract 
infections when precipitation and humidity levels increase.289, 290, 291 Changes 
in local weather, due either to extreme weather events or to long-term 
climate change, in the form of heatwaves, temperature variability and 
heavy precipitation, could make children more vulnerable to respiratory 
pathogens.292, 293, 294, 295, 296 A changing climate could also affect the 
geographical range and prevalence of other infectious diseases, such as 
mumps,297, 298 hand-foot-and-mouth disease, 299, 300, 301 bacterial meningitis,302  
varicella viruses303 and parasitic diseases.304 

There is also evidence that acute respiratory infections are attributable 
to unsafe WASH, with an estimated 112,000 WASH-attributable acute 
respiratory infection deaths in children under the age of 5 in 2019.305 

Pakistan, 2024  
© UNICEF/UNI585288/Ahmed
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Changing ecosystems, zoonotic diseases 
and antimicrobial resistance 
Climate change leads to concrete changes in ecosystems and local 
environments, which can increase the touchpoints between children and 
animals, potentially leading to increased transmission and risk of outbreaks 
of zoonotic diseases.306 The links between climate change, infectious 
diseases including zoonoses, and antimicrobial resistance development are 
complex and multidimensional, requiring a One Health approach.307, 308  
For instance, while antimicrobial resistance is driven by several factors 
(including the use of antibiotics in farmed animals), higher temperatures can 
lead to greater antimicrobial resistance by increasing both bacterial growth 
rates and the incidence of horizontal gene transfer. Pressure on water 
and sanitation systems from extreme weather events can cause increased 
release of antimicrobial compounds into the environment and the spread 
of resistant microbes, while climate change-associated biodiversity loss can 
reduce natural defences against antimicrobial resistance development by, 
for example, reducing competition from other microbes.309, 310

An estimated 240,000 children died in 2019 as a consequence of 
antimicrobial resistance,311 the overwhelming majority in low- and middle-
income countries. Beyond direct mortality, antimicrobial resistance leads 
to longer recovery and hospital stays, incurring significant health-care 
costs for families and health systems and morbidity burden on children.312  
While health interventions that embrace environmental aspects are being 
explored, knowledge of the intersection between antimicrobial resistance, 
climate change and children is limited.

An estimated

240,000  
CHILDREN 
died in 2019 as a  
consequence of  
antimicrobial  
resistance.

Future scenarios for children 
 
According to The Lancet, an additional 4.7 billion people may be at risk 
of the vector-borne diseases malaria and dengue by 2070.313 One study 
estimated that almost half of the world’s population could be at risk 
for dengue fever by the end of the century. Another estimate based on 
modelling predicts that in the worst-case scenario, over 1.3 billion new 
people could face ‘suitable transmission temperatures’ for Zika by 2050, a 
concern to large naïve populations in North America and Europe.314  In the 
United States, the incidence of Lyme disease is estimated to increase by 
20 per cent in the coming decades.315, 316 Resistance to microbial infections, 
according to the Review on Antimicrobial Resistance commissioned by 
the Government of the United Kingdom, could potentially kill 10 million 
people per year by 2050.317 
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South Sudan, 2023  
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While all children will be impacted by a changing climate, the world’s most 
vulnerable children are most at risk from the damaging effects of climate-
related events, which can cause or exacerbate existing challenges with water 
scarcity and contamination; food security and contamination; damage to 
infrastructure; disruptions to services; and displacement of populations 
impacted. Their impacts are modulated by existing vulnerabilities that affect 
a child’s ability to cope with the shocks, then lead to the overall decreased 
resilience of a community. For instance, children in low- and middle-income 
countries are likely to be more impacted by climate change and will have 
fewer resources to adapt or mitigate the effects of these multipliers, than 
high-income countries.

Chapter 3.  
Multipliers: Factors made  
worse by climate change
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Water scarcity and contamination

Climate change-induced variations in the frequency and magnitude of 
extreme water-related events, such as flooding, are already making it more 
difficult for poor countries to maintain existing WASH services and to extend 
services to the underserved.318  Flooding damages WASH infrastructure, 
contaminating water supplies and leading to unsafe discharges of faecal 
waste into the environment, which increases the spread of water-borne 
diseases. Droughts reduce the availability of water for drinking, cooking and 
personal hygiene, and increase reliance on alternative supplies that may 
be unsafe. In addition, drastic changes in precipitation and temperatures 
– contributing to floods or droughts – can degrade water quality at the 
source, with contamination from increased run-off of pollutants, saltwater 
intrusion, and presence of harmful microbes.319

In 2022, 739 million children – almost one in three children globally – were 
exposed to high or extremely high-water scarcity.320 An estimated  
594 million children globally still lack even basic drinking water, sanitation 
and hygiene services. Access to safe water and sanitation services is a 
universal human right. Ensuring this right would significantly reduce the 
burden of disease and death among children: inadequate WASH accounts 
for 69 per cent of diarrhoeal cases, 14 per cent of acute respiratory 
infections and 10 per cent of cases of malnutrition. Among children under 
5 years of age, the total WASH-attributable burden of disease amounts 
to 395,000 deaths and 37 million disability-adjusted life years (DALYS), 
representing around 8 per cent of all deaths and DALYS in this age 
group.321 Inadequate WASH can also have lifelong impacts on children’s 
education and well-being, as children, particularly girls, are more likely 
to drop out of schools lacking basic WASH facilities. Extending coverage 
of WASH services in households, schools and health-care facilities and 
increasing their resilience to climate hazards are essential to mitigating 
the impacts on child health.322 
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Food insecurity and malnutrition

The impacts of climate change – including extreme heat, droughts and floods, 
and long-term damage to the quality of air, soil and water – are dramatically 
reducing the diversity, quality and quantity of food available to vulnerable 
children and their families.323 Currently, an estimated 200 million children 
under 5 years of age live in severe food poverty, 149 million children suffer 
from stunted growth and development, 45 million suffer from wasting and 
37 million from overweight or obesity.324 A disproportionate number of these 
children live in countries at high risk of climate shocks.

Food insecurity and malnutrition are associated with various mental 
health outcomes among children and their caregivers.325,326 For instance, a 
systematic review of 108 studies showed a significant association between 
food insecurity and parental symptoms of depression, anxiety and stress,  
and between food insecurity and symptoms of depression, externalizing  
and internalizing behaviours, and hyperactivity.327 

The world’s food systems contribute one third of global greenhouse gas 
emissions, both from agriculture and from the carbon impacts of processing, 
packaging and transporting food. Ultra-processed foods contribute more to 
greenhouse gas emissions, as well as to biodiversity loss and plastic pollution.328  
Worldwide, the massive growth in cheap, nutrient-poor and ultra-processed 
foods is an increasing threat to child nutrition and health.329  Climate change 
with increased average temperatures can lead to increased risk of obesity 
and overweight in children possibly due to lower physical activity and the 
displacement of health diets by making them less available and affordable.330 

Projected future climate change will increasingly affect food security, with 
low-income consumers, particularly women and children, most at risk.331  
Children will continue to face a double burden of malnutrition, whereby 
undernutrition and micronutrient deficiencies coexist with overweight, 
obesity and other diet-related non-communicable diseases.332 However, the 
bidirectional relationship between child nutrition and climate change presents 
an opportunity: to prevent child malnutrition while contributing to climate 
change mitigation through programming that enables children to access 
nutritious, safe, affordable and sustainable diets.333
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Bangladesh, 2023  
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Structural damage

The impacts of extreme weather are potentially worsened when these 
events disrupt or damage critical infrastructure such as drinking and 
wastewater services, roads or health-care facilities.334 Damage to 
transportation infrastructure, which is essential to the efficient delivery 
of food and energy as well as access to jobs and markets, can cause 
significant human and economic losses.335 Flooding can lead to damage 
to and contamination of water supplies, with potentially devastating 
consequences for health. Droughts can reduce the performance of 
irrigation and hydroelectric systems, with consequent impacts on food 
supply.336 And damage to schools from extreme weather can disrupt the 
education of millions of children and young people, a situation that is 
often worsened by poor school design or construction.337 In the longer 
term, sea level rise as a result of climate change is likely to impact 
infrastructure and services, influence migration (particularly in small island 
developing states) and affect the agricultural viability of low-lying regions.

Increased frequency and intensity of extreme weather events such as 
floods, hurricanes and wildfires can lead to the release of toxic chemicals 
stored in industrial facilities, agricultural areas and waste disposal sites 
that are affected and/or damaged by the event.338 Mine sites, tailings 
dams and other infrastructure can be disrupted, leading to the release of 
hazardous chemicals.339 More frequent and intense flooding can increase 
chemical releases from waste disposal sites, leading to more extensive 
contamination of natural resources with harmful chemicals such as lead, 
cadmium and mercury.340  Intense flooding in agricultural areas may leach 
toxic pesticides into the environment.341 

To date, there has been little attention on the role of physical infrastructure 
in the relationship between climate-related hazards and risks to human 
health and well-being, and therefore understanding of how infrastructure 
can help to prevent these risks is limited.342 Buildings, including community 
centres and schools, can be designed to mitigate the impacts of climate 
stresses and shocks: for example, by limiting the ingress of polluted air 
or disease vectors (such as mosquitoes), or by ensuring that electricity 
supplies and air conditioning systems continue to function during extreme 
heatwaves. Infrastructure that is specifically intended to mitigate the 
impacts of extreme events, such as flood defences, can also be constructed.

The impacts of extreme 
weather are potentially 
worsened when these events 
disrupt or damage critical 
infrastructure such as

DRINKING AND 
WASTEWATER 
SERVICES,  
ROADS OR  
HEALTH-CARE 
FACILITIES



49

Service disruption

Climate change and extreme weather events can disrupt access to essential 
services for children, such as education, health care, and social care, as well 
as other services vital to their well-being, including water and electricity 
supplies. Disruptions in accessing these services, especially in regions 
where inequities in service access and delivery already exist, can lead to 
long-term impacts on the physical and mental health and psychosocial well-
being of children;343 for instance, close to 1 billion people in low- and lower-
middle income countries are already being served by health-care facilities 
with unreliable or no electricity supply, and climate hazards can exacerbate 
this.344 Another example is HIV, with climate change presenting significant 
challenges to improve access to prevention and other necessary services 
especially in hard to reach areas. The mental health implications are 
significant, as disruptions in routine and accessibility to essential services 
can increase stress, anxiety, and feelings of instability among children. 
Prolonged disruptions can lead to chronic stress disorders, affecting 
children’s emotional regulation and developmental outcomes. Disruption to 
services can also lead to loss of livelihoods and resources, affecting families’ 
abilities to ensure a safe and stable home for their children.345 

Every year, nearly 40 million children have their education disrupted by 
natural hazards and disease outbreaks.346 Some disasters lead to schools 
being closed, rendered inaccessible, or unable to provide regular lessons. 
A lack of consistent, quality education limits the potential of children and 
young people, and harms their long-term learning and skills development. 
It can also have implications for mental health and psychosocial well-being. 
The disruption of educational routines can exacerbate feelings of anxiety 
and loss of control, leading to decreased self-esteem and increased risk of 
psychological distress.

Climate change and extreme weather events can have varying and often 
unpredictable consequences for electricity supplies. While extreme events 
can lead to temporary blackouts, changes in demand, degrading grid 
conditions and uncertainty around renewable energy sources can all affect 
the performance of energy systems over the longer term.347 Some forms of 
energy generation can be directly affected by climate change; for example, 
hydropower generation depends directly on the availability of water resources 
and, therefore, on rainfall.348 

Close to
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Key community services such as social protection schemes are often affected 
by extreme weather events. Those who depend on social protection are 
already more vulnerable to climate-related impacts such as food price 
increases; often more exposed to hazards; and likely to lose relatively more 
in the event of a disaster. Climate change has already increased poverty and 
this is expected to worsen as temperatures and exposure to climate-related 
risks continue to rise.349 The World Bank estimates that an additional 68 to 
135 million people could be pushed into poverty by 2030 because of climate 
change, as well.350 

These climate-related disruptions to services necessary to protect children 
– such as psychosocial services and education access – can also intensify 
competition over land and water resources, thereby putting already 
vulnerable children at an increased risk of experiencing violence, neglect  
and mistreatment.351 

South Sudan, 2023  
© UNICEF/UNI519255/
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Displacement

Already, millions of children have experienced displacement due to extreme 
weather events exacerbated by climate change. Between 2016 and 2021, 
there were 43.1 million internal displacements of children linked to weather-
related disasters – equivalent to around 20,000 child displacements per day. 
Nearly all (95 per cent) of these were due to floods or storms.352 South Sudan 
and Somalia experienced the most child displacements from floods relative  
to the size of their child populations.

Even short-term displacement can multiply climate risks faced by children 
and their families. In the immediate aftermath of a disaster, children can 
be separated from their families, increasing their risk from abuse and 
exploitation. Displacement can also disrupt access to education and 
health care, exposing children to disease, malnutrition and inadequate 
immunization.353 Young children are particularly vulnerable to the effects 
of this disruption given their early stage of physiological and cognitive 
development and reliance on adults for their well-being and security.354   
Other children at particular risk include those with existing or complex  
health-care needs, and those living in communities that are marginalized  
or have fewer resources.

Children displaced by climate and ecological crises face increased exposure to 
severely distressing or adverse events and risks to their safety, compounded 
by poor or precarious living conditions and lack of access to basic services. 
Children and caregivers with pre-existing mental health conditions are 
especially at risk of relapse or deterioration. They can face stigma and 
discrimination and need continued access to care. These are considerable 
risk factors for the mental health and psychosocial well-being of children and 
their caregivers. The potential mental health impacts of displacement for 
children are wide-ranging, but include symptoms of depression, anxiety, and 
other stress related disorders such as post-traumatic stress disorder (PTSD) 
and school behavioural problems. Symptoms of PTSD in children are relatively 
common after disasters (estimates vary from 29 per cent to 71 per cent).355 

Adolescent girls are disproportionately impacted by violence and exploitation 
during times of crisis and through displacement, and young children with 
disabilities are also among the most marginalized and at-risk people in 
communities affected by humanitarian crises, being more vulnerable to 
higher rates of mental health issues.356 

Between 2016 and 2021,  
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Chapter 4. Recommendations

To this end, in 2023, the United Nations Committee on the Rights of the 
Child outlined the obligations of the state and noted that, as environmental 
decisions generally concern children, the best interest of the child shall be a 
primary consideration in the adoption and implementation of environmental 
decisions, including laws, regulations, policies, standards, guidelines, 
plans, strategies, budgets, international agreements and the provision of 
development assistance.357 

The recommendations, following the evidence presented in this report, 
focus on what is needed to protect the survival, health and well-being 
of children from climate-related hazards. Unless mitigation efforts are 
accelerated and adaptation efforts are scaled up urgently, current and 
future generations of children will continue to bear the brunt as climate 
change affects their survival, and lifelong health and well-being.

To this end, the world must work together to:

Every child has the right to a clean, healthy 
and sustainable environment.

Belize, 2024  
© UNICEF/UNI594468/Dejongh
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#1: Reduce emissions to meet 1.5°C degree threshold 
ensuring  the best interest of the child 358, 359, 360, 361 

The window of opportunity to prevent a more dangerous world for children and 
future generations is fast closing. As of November 2023, 145 countries have 
either adopted, announced or are discussing net zero greenhouse gas or net 
zero carbon emissions commitments. However, according to the IPCC, given 
the current global greenhouse gas emissions trajectory, the global temperature 
increase is likely to exceed the 1.5°C threshold committed to under the 
2015 Paris Agreement, and limiting warming to 2°C will be challenging. 
Commitments, therefore, must translate into action that ensure rapid, deep and 
– in most cases – immediate greenhouse gas emission reductions.

To effectively prioritize child health, co-benefits in climate mitigation 
efforts, governments should focus on targeted interventions that address 
multiple challenges simultaneously. Investing in cleaner energy sources 
is vital to reducing household air pollution, which significantly impacts 
children’s respiratory health and is a leading risk factor contributing to 
child mortality. Advancing access to clean cooking and sustainable energy, 
and delivering on the Paris Climate Agreement are inextricably linked. 
Every effort must be made to ensure that places where children are born, 
live, learn and play are prioritized first.

Integrating climate education into school curricula can promote the early 
adoption of healthy lifestyles, such as active mobility, and instil awareness 
about the importance of sustainable diets and food practices. By building 
green infrastructure that improves children’s health and empowering 
children with knowledge and skills to mitigate climate change’s health 
impacts, governments can foster a generation of environmentally conscious 
individuals capable of making informed decisions that both benefit them 
individually and contribute to lowered global emissions levels.

Finally, some climate technologies also risk contributing to the toxic 
burden borne by children, particularly in low- and middle-income 
countries. Circular economy practices, relevant environmental governance 
and sustainable approaches to extraction should always be implemented 
in the best interest of the child.
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■	 Countries with greater capacity and responsibility for emissions – 
particularly high-income and high-emitting countries among the G20 
– take more ambitious and rapid action, and provide financial and 
technical support to developing nations.

■	 Energy transitions in low- and middle-income countries that provide 
universal access to energy lift millions out of poverty and expand 
strategic industries.

■	 The elimination of cooking poverty by 2030, thereby enabling the 
world’s poor to cook with modern fuels and technologies, and reduce 
child deaths attributable to household air pollution.

■	 The transition to sustainable energy in health, education and water 
sectors in low- and middle-income countries increasing access to 
critical services that build human capital whilst reducing emissions.

■	 The scale-up of climate education programmes in schools to improve 
the uptake of active mobility, sustainable diets and food practices.

■	 A swift transition to green infrastructure that ensures cleaner air,  
road safety, mental health and opportunities for physical activity, 
whilst supporting skills development in furthering a just transition.

■	 Decarbonization technologies are integrated with detoxification 
strategies to minimize the toxic burden on children and the planet.

Specific actions 
and investments 
are needed  
to ensure:

Belize, 2024  
© UNICEF/UNI594485/Dejongh



#2: Protect children from the impact of climate change:

With the growing intensity and frequency of the climate shocks and stresses 
being felt by children, adaptation efforts must be urgently prioritized in 
national agendas and must focus on protecting children from climate 
change-related hazards. Key climate policies and commitments such as 
Nationally Determined Contributions, National Adaptation Plans and the 
plans of health and health-determining sectors must meet the basic needs 
of children by prioritizing the following actions and investments.

Provide caregivers with information  
and skills to protect children 362, 363, 364

Caregivers and providers need to have the right information at the right time, as 
well as the right capacities to protect children in their communities. To enable this,: 
a)  Governments should invest in early warning and alert systems that can trigger 
the necessary actions on the frontlines, initiating state-supported community and 
household measures that protect children from climate-related impacts.  
b) Risk communication campaigns should raise awareness on the unique 
vulnerabilities of children and actions caregivers and providers can take to 
protect children.  
c) Government should support  building the capacities of health workers 
including through pre-service and in-service trainings  critical for the prevention 
and management of climate-related health impacts.

■	 Multi-hazard early warning systems reach caregivers and providers 
with early warnings and risk communication including the relevant 
vulnerability of children.

■	 Caregivers and teachers are oriented on the unique vulnerabilities of 
children and actions they can take to protect them from climate and 
environment related hazards.

■	 Health workers have the skills to recognize, prevent, diagnose and 
manage children’s physical and mental conditions related to climate 
and environmental hazards.

■	 Health services, parent-teacher associations, peer groups, digital 
and other community platforms engage caregivers on the impact 
of climate change on children’s health and well-being across the life 
course and how to protect them. 

Specific actions 
and investments 
are needed  
to ensure:
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Ensure a focus on primary health care 
towards climate-resilient and low-carbon 
health systems 365, 366, 367, 368, 369, 370, 371

Primary health care is the cornerstone of a resilient health system, as it 
delivers on basic health services and addresses broader determinants of 
health equitably and acts as a foundation for achieving future universal 
health coverage. A reorientation of health systems towards ensuring 
climate-resilient primary health care will ensure maximum coverage on 
the frontlines to protect children from the impacts while also reducing its 
own contributions to it. Additionally, such a reorientation will also improve 
health equity and community ownership, and subsequently support better 
preparedness for the shocks ahead.

A focus on climate-resilient primary health care will ensure that children always 
have access to essential maternal, newborn, child and adolescent health and 
nutrition services that are responsive to ongoing and emerging climate-related 
hazards and fully mainstream the children’s environmental health.

■	 A community health workforce that is sufficiently trained, paid, 
protected, supervised and equipped to deliver the highest quality of 
care to protect children from climate and environment related hazards.

■	 Health facilities and workers at the primary health-care level are 
able to operate through emergencies and disasters, taking into 
account climate change scenarios, and capable of managing the 
additional patient burden during the response.

■	 The health facility infrastructure at the primary health-care level 
is climate-resilient and environmentally sustainable, providing 
electricity, water, waste management and sanitation services, 
technology and products including connectivity.

■	 The essential supplies to deliver maternal, newborn, child and 
adolescent health services in the face of climate-related hazards 
remain accessible.

■	 Monitoring and surveillance systems that continuously assess the 
impact on child health outcomes from climate change.

Specific actions 
and investments 
are needed  
to ensure:
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Safeguard access to food and water while 
establishing climate-resilient water and 
sanitation infrastructure 372, 373, 374, 375

The bidirectional relationship between child nutrition and climate change 
provides the opportunity to prevent child malnutrition while contributing 
to climate change mitigation through programming that enables children, 
adolescents and women to access nutritious, safe, affordable and sustainable 
diets, essential nutrition and care services, and healthy food environments 
and nutrition practices. Adaptation efforts must guarantee food security by 
combining supply-side actions such as efficient production, transport and 
processing of healthy nutritious foods with demand-side interventions such 
as improved food practices, and reduction of food loss and waste.

Water supply and sanitation systems that are climate-resilient from the 
start and prioritize retrofitting existing infrastructure to improve resilience 
of operational and maintenance activities will be critical. Scaling-up of 
sustainable WASH services should start in the household and community, 
educational centres and health-care facilities – all spaces vital for children’s 
survival. Improved water resource management practices in agriculture and 
other industries can help reduce demand on freshwater supplies. In parallel, 
nature-based and innovative water storage and management systems can 
help mitigate water scarcity during prolonged dry spells.

■	 Nutrition services are climate-resilient and can ensure community-
based early prevention, detection and treatment of child malnutrition.

■	 Food security is guaranteed by combining supply-side actions 
such as efficient production, transport, and processing of healthy 
nutritious foods with demand-side interventions such as improved 
food practices, and reduction of food loss and waste.

■	 An integrated water resource management approach to secure 
water availability and quality.

■	 Access to safe water and sanitation systems that can withstand 
climate hazards.

Specific actions 
and investments 
are needed  
to ensure:
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Ensure better preparedness and response 
to the triple planetary crises 376, 377, 378

The extent and magnitude of the triple planetary crisis, comprising the 
climate emergency, the collapse of biodiversity and pervasive pollution, is an 
urgent and systemic threat to children’s rights globally.

Disaster risk reduction strategies can help local governments and communities 
to effectively prepare for, cope with and respond to the range of outcomes 
associated with climate hazards. This entails:  
a) designing policies to operate under a range of risk scenarios;  
b) scaling up comprehensive disaster and climate risk management; and 
c) investing in sustainable and resilient infrastructure systems and utilizing 
traditional and indigenous knowledge.

Humanitarian responses during extreme weather events must ensure access 
to safe shelter or evacuation from vulnerable areas. Responses must afford 
access to health and nutrition services, safe water and sanitation, mental 
health and psychosocial support, continuity in education whilst ensuring 
community resilience and building long-term resilience.

The world must build preparedness and resilience to pandemics and other 
global health emergencies. This includes supporting the prevention, detection 
and responses to health-related outbreaks with pandemic potential and 
ensuring equitable access to countermeasures.

Finally, an integrated, unifying One Health approach that aims to sustainably 
balance and optimize the health of people, animals and ecosystems must 
be promoted. This will ensure holistic solutions that protect children from 
polluted air, water and soil, combat antimicrobial resistance, promote 
access to nutritious foods, identify and mitigate the risk of zoonotic disease 
transmission, preserve natural habitats and promote outdoor activities that 
can support children’s mental well-being. 
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■	 Proactive steps are taken to prepare communities, childcare 
centres, schools, health facilities and households for climate-
related hazards, responsive to children’s needs across their life 
stages as well as their vulnerabilities (e.g., supporting children 
with disabilities). This includes disseminating information about 
evacuation routes, shelter locations, emergency contacts, and 
household and institutional preparedness kits.

■	 Humanitarian action delivers life-saving interventions, including 
mental health and psychosocial support, family reunification  
and ensure the protection of children from violence, exploitable 
and abuse.

■	 A prompt and effective response to the first signs of a disease 
outbreak and the protection of children and their communities  
from exposure to and the impacts of public health emergencies.

■	 The adoption and scale-up of a holistic One Health approach 
to building integrated systems and capacity to better prevent, 
predict, detect and respond to child health threats collectively.

Madagascar, 2024  
© UNICEF/UNI591643/Ramasomanana

Specific actions 
and investments 
are needed  
to ensure:
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Prioritize child-sensitive and shock-
responsive social protection services 379, 380, 381

Climate risk for children is critically influenced by the extent to which children 
and their families can access social protection and basic services such as 
health and education. Comprehensive and integrated policy approaches 
to shock-responsive social protection systems can effectively identify 
vulnerabilities and enhance resilience for the most disadvantaged children 
and their families, as well as enable their recovery after a climate shock.

Displacement is a multiplier for climate-related hazards for children and their 
families. It is critical to ensure that migration is safe and empowering, and 
that children and young people are in the best possible position to integrate 
and thrive in their host communities, as well as reintegrate upon return.

■	 Universal child benefits that can quickly be scaled up or adjusted in 
times of emergency, given their wide coverage complemented with 
anticipatory cash transfers in countries with recurring extreme 
weather events.

■	 Disability benefits, unemployment benefits, pensions, which 
can protect from income loss due to climate shocks focusing on 
women and girls, and children with disabilities.

■	 Insurance and credit options that allow for funding access during 
or immediately after climate-related emergencies to enable 
mitigation and recovery, focusing on protecting households with 
children in poverty or those vulnerable.

■	 Child-critical services for children displaced – including education, 
health, social protection and child protection – that are shock 
responsive, portable and inclusive.

Specific actions 
and investments 
are needed  
to ensure:
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#3: Prioritize child health and well-being  
in climate policy, investment and action

Climate action should always be taken based on the impact on child health and 
well-being. By considering the specific risks and challenges faced by children, 
decision makers can implement targeted strategies to protect their health, 
ensure their safety, and secure their future. Additionally, focusing on children’s 
well-being can serve as a moral imperative, as they are the ones who will bear 
the long-term consequences of today’s climate actions or inactions. Prioritizing 
children in climate decisions not only safeguards their health and well-being 
but also fosters resilience and sustainability for future generations.

This report underscores significant gaps in evidence, notably the absence 
of global or country-level estimates of child mortality or morbidity related to 
climate change. Locally generated data through national health information 
systems or household surveys are critical to helping establish these estimates.

Studies on climate impacts rarely centre on children, especially in low-income 
or fragile settings, with limited analyses disaggregated by age group or sex. 
Furthermore, understanding of how climate change intersects with other 
determinants of child health and well-being, such as pollution and loss of 
biodiversity, remains limited.

Finally, multistakeholder collaborative approaches that bridge the 
knowledge to action gap and catalyse the much-needed action on children’s 
environmental health are critical. These include the sharing of data, resources, 
best practices, tools and educational materials for evidence-based action.
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■	 Vulnerability and adaptation assessments prioritize the impact  
of climate change on child health and well-being across the 
life course.

■	 Generating evidence to establish global or country-level  
estimates of child mortality or morbidity related to climate  
change are available.

■	 National household surveys, such as DHS and MICS, and health 
information systems incorporate indicators to assess the impact of 
climate change on child health and well-being.

■	 Research focuses on the impact of climate change on children 
across the life course to support comprehensive local and  
national action including using implementation research and 
participatory action.

■	 Knowledge to action gaps at the local and global levels are bridged 
through multistakeholder collaborative action on children’s 
environmental health.

Nigeria, 2023  
© UNICEF/UNI547261/Aliyu

Specific actions 
and investments 
are needed  
to ensure:
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Key resources  
for protecting  
children from  
climate impacts

Thailand, 2023  
© UNICEF/UNI419968/Preechapanich
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A. The Children’s Environmental  
Health Country Profiles

Given the paucity of country-generated data to assess the impact of climate 
change and environmental degradation on child health and well-being, 
UNICEF has put together Children’s Environmental Health (CEH) profiles 
to help support action at the country level including data collection. These 
profiles are based on United Nations estimates, and where they do not exist, 
modelled estimates from the Global Burden of Disease database of the 
Institute of Health Metrics and Evaluation (IHME) have been utilized.

These country profiles and global dashboard provide the first comprehensive 
view of environmental exposures and health impacts including from 
climate change. These profiles can help establish a shared and baseline 
understanding of the current situation in each country across indicators 
capturing mortalities and morbidities associated with extreme heat exposure, 
vector-borne diseases, air pollution, lead poisoning, water, sanitation and 
hygiene (WASH) access, injuries, antimicrobial resistance, and occupational 
health as it relates to child labour. A country-based ranking of causes and 
risks factors by age group can also help policymakers understand the most 
pertinent issues affecting children at different life stages.

Screenshots from the Children’s environmental health country profiles website 

https://ceh.unicef.org/childrens-environmental-health-country-profiles
https://ceh.unicef.org/childrens-environmental-health-country-profiles
https://ceh.unicef.org/childrens-environmental-health-country-profiles
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B. The Children’s Environmental  
Health Collaborative

UNICEF, in collaboration with the United Nations Environment Programme 
and the World Bank, has founded a multi-stakeholder initiative uniting 
partner efforts around a common vision – that all children deserve to grow 
up in a clean, healthy, and sustainable environment. Governments and 
international civil society partners and the private sector are invited to join 
this effort to inspire, motivate, equip and mobilize efforts through advocacy, 
brokering knowledge and catalysing action.

In addition to the CEH country profiles, the collaborative hosts technical 
and guidance notes specific to protecting children from a range of climate 
and environmental hazards, such as extreme heat, wildfire smoke and 
air pollution. It also features easy-to-use communication materials such 
as expert videos, communication assets and key messages to spread the 
message and mobilize action.

The collaborative hosts the first of its kind e-course on children’s 
environmental health, aimed at equipping health workers globally with 
the skills they need to recognize, prevent, diagnose and manage children’s 
conditions related to an array of environmental threats.

Visit www.ceh.unicef.org to find these resources and more.
Rwanda, 2020  
© UNICEF/UNI332026/Minega

https://ceh.unicef.org
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C. Resources on climate and children

•	 The world’s children need urgent action on climate change: A call to 
action with specific recommendations on how to protect children as part 
of larger climate adaptation efforts by governments. Read at https://www.
unicef.org/documents/children-need-urgent-action-climate-change

•	 Nationally Determined Contributions for Every Child platform: 
When policies are child-sensitive, their potential to lower child vulnerability 
to climate change increases, and also position children and young 
people to be more aware, educated, empowered and resilient. This 
platform showcases 48 indicators providing context for understanding 
child-sensitivity of available Nationally Determined Contributions 
(NDCs). Go to https://ndcsforeverychild.unicef.org (English) and https://
ndcsparacadainfancia.unicef.org (Spanish).

•	 Loss and Damage Finance for Children: This report explores losses and 
damages that relate directly to children’s rights and well-being. It identifies 
opportunities for the Loss and Damage Fund, together with other loss and 
damage financing, to address the negative impacts of loss and damage 
on present and future generations of children. Read at https://www.
unicef.org/globalinsight/media/3276/file/UNICEF-Innocenti-Loss-Damage-
Finance-2023.pdf

•	 The Climate-Changed Child: This report builds on 2021’s Children’s 
Climate Risk Index and examines water scarcity and water vulnerability 
along with the critical actions the international community must take at 
COP28 to protect children against climate change. Read at: https://www.
unicef.org/reports/climate-changed-child

•	 Words into Action: Engaging children and youth on the frontline of 
disaster risk reduction and resilience: This guide offers access to global 
expertise, communities of practice and networks of practitioners with 
specific advice on how to support and engage children and youth, with 
a section on health. Read at: https://www.undrr.org/words-into-action/
engaging-children-and-youth-disaster-risk-reduction-and-resilience-building

•	 Global Learning4ClimateAction Platform: A collection of engaging and 
interactive modules to help understand how the triple planetary crisis is 
affecting our planet. Learn at https://climateaction.learningpassport.org

https://www.unicef.org/documents/children-need-urgent-action-climate-change
https://www.unicef.org/documents/children-need-urgent-action-climate-change
https://ndcsforeverychild.unicef.org
https://ndcsparacadainfancia.unicef.org
https://ndcsparacadainfancia.unicef.org
https://www.unicef.org/globalinsight/media/3276/file/UNICEF-Innocenti-Loss-Damage-Finance-2023.pdf
https://www.unicef.org/globalinsight/media/3276/file/UNICEF-Innocenti-Loss-Damage-Finance-2023.pdf
https://www.unicef.org/globalinsight/media/3276/file/UNICEF-Innocenti-Loss-Damage-Finance-2023.pdf
https://www.unicef.org/reports/climate-changed-child
https://www.unicef.org/reports/climate-changed-child
https://climateaction.learningpassport.org


•	 Engaged and Heard! Guidelines on adolescent participation and civic 
engagement: These guidelines provide information on the ‘why’, ‘what’ 
and ‘how-to’ of adolescent participation and civic engagement, including 
sector-specific recommendations related to health programming. Read 
at https://www.unicef.org/documents/engaged-and-heard-guidelines-
adolescent-participation-and-civic-engagement

•	 Air quality: It’s time to act!: This is a youth air pollution guide to 
understanding the key tools for making progress towards the global 
climate action goals and the Sustainable Development Goals, including the 
Paris Agreement, Nationally Determined Contributions and other tools. 
Read in English and Spanish at https://www.unicef.org/lac/en/reports/air-
quality-its-time-act

68

https://www.unicef.org/documents/engaged-and-heard-guidelines-adolescent-participation-and-civic-engagement
https://www.unicef.org/documents/engaged-and-heard-guidelines-adolescent-participation-and-civic-engagement
https://www.unicef.org/lac/en/reports/air-quality-its-time-act
https://www.unicef.org/lac/en/reports/air-quality-its-time-act
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D. Additional resources

•	 Alliance for Transformative Action on Climate and Health (ATACH): 
An alliance that works to realize the ambition set at COP26 to build 
climate-resilient and sustainable health systems, using the collective 
power of WHO Member states (‘Member states’) and other stakeholders to 
drive this agenda forward at pace and scale; and promote the integration 
of climate change and health nexus into respective national, regional 
and global plans. Learn more and join at https://www.who.int/initiatives/
alliance-for-transformative-action-on-climate-and-health

•	 ClimaHealth.info: A global open-access platform to serve as a technical 
reference point for users of interdisciplinary health, environmental, and 
climate science. It seeks to explain the climate and health nexus, provide 
capacity building resources and solutions, and a resource library. Visit at 
www.climahealth.info

•	 Clim-HEALTH Africa: Supported by the International Network for Climate 
and Health for Africa, it acts as a coordination platform and a knowledge 
repository for the latest briefs and reports on climate issues affecting the 
region. Visit at https://climhealthafrica.org/

•	 Global Heat Health Information Network: An independent, voluntary, 
and member-driven forum of scientists, practitioners, and policymakers 
focused on improving capacity to protect populations from the avoidable 
health risks of extreme heat in our changing climate. It hosts resources 
and trainings related to addressing heat health. Visit at https://ghhin.org/

•	 The Global Climate and Health Alliance: A global community 
of health and development organizations advocating for climate 
solutions that prioritize health co-benefits for all. Visit at https://
climateandhealthalliance.org/

•	 Harvard C-Change Resources: a compilation of climate and health 
resources for caregivers and health providers working to protect children’s 
health. Visit at https://www.hsph.harvard.edu/c-change/news/climate-and-
health-resources/

•	 Columbia’s Global Consortium on Climate and Health Education: 
The consortium provides resources for a range of health professionals, 
from medical providers to social workers, on climate and health issues, 
as well as training events. Visit at https://www.publichealth.columbia.edu/
research/programs/global-consortium-climate-health-education/

https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health
http://www.climahealth.info
https://climhealthafrica.org/
https://ghhin.org/
https://climateandhealthalliance.org/
https://climateandhealthalliance.org/
https://www.hsph.harvard.edu/c-change/news/climate-and-health-resources/
https://www.hsph.harvard.edu/c-change/news/climate-and-health-resources/
https://www.publichealth.columbia.edu/research/programs/global-consortium-climate-health-education/
https://www.publichealth.columbia.edu/research/programs/global-consortium-climate-health-education/
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Annex: Approach  
to methodology  
and evidence gaps

Ethiopia, 2023  
© UNICEF/UN0827358/Ayene
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Methodological considerations

Although the evidence provided in this report was collected and synthesized 
through a structured approach, it is not intended to serve as a systematic 
review of the academic field. First, existing peer-reviewed literature on 
how climate change impacts child health was considered to develop the 
conceptual framework and outline key climate hazards. To ensure that the 
most recent data and developments were covered, a focused literature search 
comprising three broad search blocks (definition of children, health and/or 
well-being and the related climate hazard) was conducted in the MEDLINE 
database. Only English language articles and those published after the year 
2000 were considered. It was beyond the scope of this work to provide a 
comprehensive literature search for each climate hazard and its impact 
on children’s health; rather, the aim of the literature search was to ensure 
that the most up-to-date evidence was included for each chapter. From the 
review papers and the literature search, key articles were compiled for each 
climate change hazard. Additionally, data from key sources including non-
peer reviewed grey literature were included where relevant. A formal quality 
assessment of the included articles or documents was not carried out due to 
the broad range of literature and high number of relevant articles. However, 
the climate change hazards that were most described in the literature or 
where a higher number of studies provided evidence of the impact on child 
health and well-being were given more emphasis. We may have missed 
evidence from other sources. Finally, extensive external consultations with 
leading researchers within the field were carried out to provide additional 
key references and input to the scientific quality and rigor of the report. The 
stocktake serves as a narrative review of the ever-expanding and diverse 
literature on how children are confronted by climate change.

Evidence gaps

This stocktake presents evidence on the most important climate change 
hazards and how they impact child health throughout the life-course. 
However, there are many evidence gaps when it comes to climate change and 
child health. The most pertinent of these is the lack of global or country-level 
estimates of climate change-related child mortality or morbidity. Children 
are rarely the sole focus of climate change impact studies and the studies 
conducted are still predominantly concerned with higher or middle-income 
settings. A life-course and multisectoral approach to children within climate 
research is still emerging and analyses disaggregated by age-group or sex are 
scarce. Additionally, many health impact studies have various definitions of 
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climate change or climate hazard, which makes it difficult to conduct rigorous 
systematic or meta-analyses of impacts across different studies. This needs 
to be strengthened while national risk assessments and national strategic 
plans for children and adolescents with regards to climate change should be 
developed. Moreover, the understanding of how climate change relates to 
other important social, political and commercial determinants of child health, 
survival and well-being is limited. Indeed, data and evidence on how climate 
change shape and is shaped by inequities must be strengthened. We have a 
limited understanding of how multiple overlapping climate change hazards 
interact to impact child health. Rejuvenating research action to overcome 
these evidence gaps will be critical to designing impactful adaptation and 
mitigation strategies.

Financing of innovative and locally relevant research to close the knowledge-
to-implementation gap, such as participatory action research, implementation 
research, and health systems and policy research, which fosters on the 
approach of turning evidence and policy into action systematically, is also 
critical for realizing which solutions have practical applications and potential 
for scale-up in various cultural, socio-economic and geographic contexts.

Key overarching child health and climate  
change review papers

•	 Ahdoot, Samantha, et al., ‘Climate Change and Children’s Health: Building a 
healthy future for every child’, Pediatrics, 2024, e2023065505.

•	 Weeda, Lewis J.Z., et al., ‘How Climate Change Degrades Child Health: A 
systematic review and meta-analysis’, Science of the Total Environment, vol. 
920, art. 170944, 10 April 2024.

•	 Picetti, Roberto, et al., ‘Effects on Child and Adolescent Health of Climate 
Change Mitigation Policies: A systematic review of modelling studies’, 
Environmental Research, vol. 178, art. 117102, 1 December 2023.

•	 Perera, Frederica, and Kari Nadeau, ‘Climate Change, Fossil-Fuel Pollution, 
and Children’s Health’, New England Journal of Medicine, Vol. 386, no. 24, 16 
June 2022, pp. 2303–2314.

•	 Leffers, Jeanne M., ‘Climate Change and Health of Children: Our borrowed 
future’, Journal of Pediatric Health Care, vol. 36, no. 1, January-February 
2022, pp. 12–19.
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•	 Brodie, Nicola, and Elizabeth A. Silberholz, ‘Progress in Understanding 
Climate Change’s Effects on Children and Youth’, Current Opinion in 
Pediatrics, vol.33, no. 6, 1 December 2021, pp. 684–690.

•	 Helldén, Daniel, et al., ‘Climate Change and Child Health: A scoping review 
and an expanded conceptual framework’, Lancet Planetary Health, vol. 5, 
no. 3, March 2021, pp. e164–e175.

•	 Anderko, Laura, et al., ‘Climate Changes Reproductive and Children’s 
Health: A review of risks, exposures, and impacts’, Pediatric Research, vol. 
87, no. 2, January 2020, pp. 414–419.

•	 Philipsborn, Rebecca P., and Kevin Chan, ‘Climate Change and Global Child 
Health’, Pediatrics, vol. 141, art. e20173774, 2018.

•	 Ahdoot, Samantha, and Susan E. Pacheco, ‘Global Climate Change and 
Children’s Health’, Pediatrics, vol. 136, 2015, pp. e1468–1484.

•	 Xu, ZhiWei X, et al., ‘Climate Change and Children’s Health– A call for 
research on what works to protect children’, International Journal of 
Environmental Research and Public Health, vol. 9, 2012, pp. 3298–3316.

•	 Sheffield, Perry E., and Philip J. Landrigan, ‘Global Climate Change and 
Children’s Health: Threats and strategies for prevention’, Environmental 
Health Perspectives, vol. 119, 2011, pp. 291–298.

•	 Bernstein, Aaron S., and Samuel S. Myers, ‘Climate Change and Children’s 
Health’, Current Opinion in Pediatrics, vol. 23, 2011, pp. 221–226.

•	 Seal, Arnab, and Chakrapani Vasudevan, ‘Climate Change and Child Health’, 
Archives of Disease in Childhood, vol. 96, 2011, pp. 1162–1166.

•	 Shea, Katherine M., ‘Global Climate Change and Children’s Health’, 
Pediatrics, vol. 120, 2007, pp. 1149–1152.

•	 Ebi, Kristie L., and Jerome A. Paulson, ‘Climate Change and Child Health in 
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vol. 40, 2010, pp. 2–18.
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Additional references

•	 UNICEF, Children’s Environmental Health Collaborative (https://ceh.unicef.org)

•	 Global Burden of Disease (www.healthdata.org/research-analysis/gbd)

•	 Lancet Countdown on health and climate change (www.thelancet.com/
countdown-health-climate)

•	 A future for the world’s children? A WHO–UNICEF–Lancet Commission 
report (www.thelancet.com/article/S0140-6736(19)32540-1/fulltext)

•	 Children in all policies 2030 initiative (https://cap-2030.org)

•	 The Intergovernmental Panel on Climate Change (www.ipcc.ch)
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https://cap-2030.org
http://www.ipcc.ch


75

1	 World Health Organization, 
‘Undernutrition’, WHO, <www.who.int/
health-topics/malnutrition#tab=tab_2>,  
accessed 29 April 2024.

2	 World Health Organization, ‘Children’s 
Environmental Health’, 21 February 
2018, <www.who.int/news-room/
facts-in-pictures/detail/children’s-
environmental-health>, accessed  
18 April 2024.

3	 United Nations Inter-Agency Group for 
Child Mortality Estimation, Levels and 
Trends in Child Mortality: Report 2023, 
UNICEF, New York, 2024.

4	 United Nations Children’s Fund, The 
Climate Crisis is a Child Rights Crisis: 
Introducing the Children’s Climate Risk 
Index, UNICEF, New York, August 2021, 
<www.unicef.org/media/105376/file/
UNICEF-climate-crisis-child-rights-crisis.
pdf>, accessed 5 March 2024.

5	 United Nations Children’s Fund,  
The Coldest Year of Our Lives, UNICEF, 
October 2022, <www.unicef.org/reports/
coldest-year-rest-of-their-lives-children-
heatwaves, accessed 1 May 2024.

6	 United Nations Children’s Fund,  
The Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023.

7	 United Nations Children’s Fund, Children 
Displaced in a Changing Climate, UNICEF, 
New York, 2023, p. 12.

8	 United Nations Children’s Fund, The 
Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023.

9	 United Nations Children’s Fund, 
Prospects for Children in the Polycrisis: A 
2023 Global Outlook, UNICEF Innocenti – 
Global Office of Research and Foresight, 
Florence, Italy, January 2023.

10	 United Nations Children’s Fund, ‘UN 
Committee on the Rights of the Child 
Calls on States to Take Action in First 
Guidance on Children’s Rights and 
the Environment, with a Focus on 
Climate Change’, UNICEF, New York, 
28 August 2023, <www.unicef.org/
lac/en/press-releases/un-committee-
rights-child-calls-states-take-action-
general-comment-26-childrens-rights-
environment-cimate-change>, accessed 
8 March 2024.

11	 United Nations Climate Change, ‘COP28 
UAE Declaration on Climate and Health’, 
<www.cop28.com/en/cop28-uae-
declaration-on-climate-and-health>, 
accessed 17 April 2024.

12	 The Lancet, ‘Lancet Countdown on 
health and climate change’, <www.
thelancet.com/countdown-health-
climate>, accessed 17 April 2024.

13	 World Health Organization, ‘Climate 
Change’, 12 October 2023, <www.
who.int/news-room/fact-sheets/detail/
climate-change-and-health>, accessed 
17 April 2024.

14	 Children’s Environmental Health 
Collaborative, ‘Healthy Environments 
Foster Healthy Children’, <https://ceh.
unicef.org>, accessed 17 April 2024.

15	 Helldén, Daniel, et al., ‘Climate Change 
and Child Health: A scoping review and 
an expanded conceptual framework’, 
Lancet Planetary Health, vol. 5, no. 3, 
March 2021, pp. e164–e175.

16	 Council on Foreign Relations, ‘Who 
releases the most greenhouse gases?’, 
25 July 2023.

17	 United Nations Children’s Fund, The 
Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023, pp. 11, 14.

18	 United Nations Environment 
Programme, Chemicals, Wastes and 
Climate Change: Interlinkages and 
Potential for Coordinated Action, UNEP 
and Secretariats of the Basel, Rotterdam, 
Stockholm Conventions and the 
Minamata Convention on Mercury, May 
2021, <https://minamataconvention.org/
sites/default/files/documents/2021-07/
Climate_Change_Interlinkages.pdf>, 
accessed 11 March 2024.

19	 Ibid.

20	 Hickman, Caroline, et al., ‘Climate Anxiety 
in Children and Young People and Their 
Beliefs about Government Responses 
to Climate Change: A global survey’, The 
Lancet Planetary Health, vol. 5, no. 12, 
December 2021, pp. e863–e873.

21	 Global Burden of Disease Collaborative 
Network. Global Burden of Disease 
Study 2021 (GBD 2021). Seattle, United 
States: Institute for Health Metrics and 
Evaluation (IHME), 2024.

22	 United Nations Children’s Fund, The 
Coldest Year of the Rest of their Lives: 
Protecting Children from the Escalating 
Impacts of Heatwaves, UNICEF, New York, 
October 2022.

23	 Roos, Nathalie, et al., ‘Maternal  
and Newborn Health Risks of Climate 
Change: A call for awareness’,  
Acta Obstetricia et Gynecologica 
Scandinavica, vol. 100, no. 4,  
4 March 2021, pp. 566–570.

24	 Chersich, Matthew Francis, et 
al., ‘Associations between High 
Temperatures in Pregnancy and Risk of 
Preterm Birth, Low Birth Weight, and 
Stillbirths: Systematic review and meta-
analysis’, BMJ, vol. 371, no. 8267, art. 
m3811, 7 November 2020.

25	 Mannan, Ishtiaq, et al., ‘Vulnerability of 
Newborns to Environmental Factors: 
Findings from community based 
surveillance data in Bangladesh’, 
International Journal of Environmental 
Research and Public Health, vol. 8, no. 8, 
August 2011, pp. 3437–3452.

26	 Nakstad, Britt, et al., ‘How Climate 
Change May Threaten Progress in 
Neonatal Health in the African Region’, 
Neonatology, vol. 119, no. 5, October 
2022, pp. 644–651.

27	 Bonell, Ana, et al., ‘Environmental Heat 
Stress on Maternal Physiology and Fetal 
Blood Flow in Pregnant Subsistence 
Farmers in The Gambia, West Africa: An 
observational Cohort Study’, The Lancet 
Planetary Health, vol. 6, no. 12, December  
2022, pp. 968–976.

28	 Xiong, Tao, et al., ‘Association  
between Ambient Temperature and 
Hypertensive Disorders in Pregnancy in 
China’, Nature Communications, vol. 11, 
art. 2925, 10 June 2020.

29	 Part, Chérie, et al., ‘Ambient Temperature 
During Pregnancy and Risk of Maternal 
Hypertensive Disorders: A time-to-event 
study in Johannesburg, South Africa’, 
Environmental Research, vol. 212, part D, 
art. 113596, September 2022.

30	 Bonell, Ana, et al., ‘Environmental Heat 
Stress on Maternal Physiology and Fetal 
Blood Flow in Pregnant Subsistence 
Farmers in The Gambia, West Africa: 
An Observational Cohort Study’, The 
Lancet Planetary Health, vol. 6, no. 12, 
December 2022, pp. 968–976.

Citations

http://www.who.int/health-topics/malnutrition#tab=tab_2
http://www.who.int/health-topics/malnutrition#tab=tab_2
https://www.who.int/news-room/facts-in-pictures/detail/children's-environmental-health
https://www.who.int/news-room/facts-in-pictures/detail/children's-environmental-health
https://www.who.int/news-room/facts-in-pictures/detail/children's-environmental-health
http://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-rights-crisis.pdf
http://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-rights-crisis.pdf
http://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-rights-crisis.pdf
http://www.unicef.org/reports/coldest-year-rest-of-their-lives-children-heatwaves
http://www.unicef.org/reports/coldest-year-rest-of-their-lives-children-heatwaves
http://www.unicef.org/reports/coldest-year-rest-of-their-lives-children-heatwaves
http://www.unicef.org/lac/en/press-releases/un-committee-rights-child-calls-states-take-action-general-comment-26-childrens-rights-environment-cimate-change
http://www.unicef.org/lac/en/press-releases/un-committee-rights-child-calls-states-take-action-general-comment-26-childrens-rights-environment-cimate-change
http://www.unicef.org/lac/en/press-releases/un-committee-rights-child-calls-states-take-action-general-comment-26-childrens-rights-environment-cimate-change
http://www.unicef.org/lac/en/press-releases/un-committee-rights-child-calls-states-take-action-general-comment-26-childrens-rights-environment-cimate-change
http://www.unicef.org/lac/en/press-releases/un-committee-rights-child-calls-states-take-action-general-comment-26-childrens-rights-environment-cimate-change
http://www.cop28.com/en/cop28-uae-declaration-on-climate-and-health
http://www.cop28.com/en/cop28-uae-declaration-on-climate-and-health
http://www.thelancet.com/countdown-health-climate
http://www.thelancet.com/countdown-health-climate
http://www.thelancet.com/countdown-health-climate
http://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
http://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
http://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://ceh.unicef.org
https://ceh.unicef.org
https://minamataconvention.org/sites/default/files/documents/2021-07/Climate_Change_Interlinkages.pdf
https://minamataconvention.org/sites/default/files/documents/2021-07/Climate_Change_Interlinkages.pdf
https://minamataconvention.org/sites/default/files/documents/2021-07/Climate_Change_Interlinkages.pdf


76

31	 United Nations Children’s Fund, 
‘Protecting Children from Heat Stress: 
Technical note’, UNICEF, New York, 
May 2023.

32	 Bach V, Libert JP, ‘Hyperthermia and 
Heat Stress as Risk Factors for Sudden 
Infant Death Syndrome: A Narrative 
Review’ Front Pediatr., 2022.

33	 Kenny GP, Flouris AD, Yagouti A, Notley 
SR., ‘Towards establishing evidence-
based guidelines on maximum indoor 
temperatures during hot weather 
in temperate continental climates’, 
Temperature (Austin), 11 May 2018.

34	 Cantet, Juan M., Zhantao Yu and Agustin 
G. Ríus, ‘Heat Stress-Mediated Activation 
of Immune-Inflammatory Pathways’, 
Antibiotics, vol. 10, no. 11, art. 1285, 
November 2021.

35	 Guo, Huiduo, et al., ‘Heat Stress 
Modulates a Placental Immune 
Response Associated with Alterations in 
the Development of the Fetal Intestine 
and Its Innate Immune System in Late 
Pregnant Mouse’, Frontiers in Physiology, 
vol. 13, art. 841149, 4 April 2022.

36	 Stanberry, Lawrence R., Madeleine C. 
Thomson and Wilmot James, ‘Prioritizing 
the Needs of Children in a Changing 
Climate’, PLOS Medicine, vol. 15, no. 7, 
art. 1002627, 31 July 2018.

37	 Meierrieks, Daniel, ‘Weather shocks, 
climate change and human health’, 
World Development, vol. 138, art. 105228, 
February 2021.

38	 Hummel, Kevin, et al., ‘Rhabdomyolysis 
in Adolescent Athletes: Review of cases’, 
The Physician and Sportsmedicine, vol. 44, 
April 2016, pp. 195–199.

39	 McCabe, Susan M., et al., ‘Functional 
links between thermoregulation 
and sleep in children with 
neurodevelopmental and chronic health 
conditions’, Frontiers in Psychiatry, vol. 
13, no. 866951, 13 November 2022.

40	 Rony, Mustaq K., and Hasnat N. Alamgir, 
‘High Temperatures on Mental Health: 
Recognizing the association and the 
need for proactive strategies—A 
perspective’, Health Science Reports, vol. 
6, no. 12, December 2023, e1729.

41	 Hummel, Kevin, et al., ‘Rhabdomyolysis 
in Adolescent Athletes: Review of cases’, 
The Physician and Sportsmedicine, vol. 44, 
April 2016, pp. 195–199.

42	 Park, R. Jisung, A. Parick Behrer and 
Joshua Goodman, ‘Learning Is Inhibited 
by Heat Exposure, Both Internationally 
and Within the United States’, Nature 
Human Behavior, vol. 5, no. 1, January 
2021, pp. 19–27.

43	 Harvard Kennedy School, ‘When the 
Heat Is On, Student Learning Suffers’, 
28 May 2018, <www.hks.harvard.edu/
announcements/when-heat-student-
learning-suffers>, accessed 24 April 2023.

44	 Isen, Adam, Maya Rossin-Slater and 
Reed Walker, ‘Relationship between 
Season of Birth, Temperature Exposure, 
and Later Life Wellbeing’, Proceedings of 
the National Academy of Sciences of the 
United States of America, vol. 114, no. 51, 
19 December 2017, pp. 13447–13452.

45	 Collier, Robert J., et al., ‘Heat Stress: 
Physiology of Acclimation and 
Adaptation’, Animal Frontiers, vol. 9, issue 
1, January 2019, pp. 12–19.

46	 Jasnic, Nebojsa, et al., ‘The Effect 
of Vasopressin 1b Receptor (V1bR) 
Blockade on HPA Axis Activity in Rats 
Exposed to Acute Heat Stress’, Journal  
of Experimental Biology, vol. 216,  
15 June 2013, pp. 2302–2307.

47	 National Scientific Council, ‘Excessive 
Stress Disrupts the Development of 
Brain Architecture’, Journal of Children’s 
Services, vol. 9, no. 2, 2014, pp. 143–153.

48	 Niu, Li, et al., ‘Temperature and Mental 
Health-Related Emergency Department 
and Hospital Encounters Among 
Children, Adolescents and Young Adults’, 
Epidemiology and Psychiatric Sciences, 
vol. 32, 2023, e32.

49	 Thompson, Rhiannon, et al., ‘Ambient 
Temperature and Mental Health: A 
systematic review and meta-analysis’,  
Lancet Planetary Health, vol. 7, no. 7, July 
2023, pp. e580–589.

50	 Singh, Tanya, et al., ‘Acute Air Pollution 
and Temperature Exposure as 
Independent and Joint Triggers of 
Spontaneous Preterm Birth in New 
South Wales, Australia: A time-to-event 
analysis’, Frontiers in Public Health, vol. 
11, art. 1220797, 2023.

51	 Kwag, Youngrin, et al., ‘Effect of Heat 
Waves and Fine Particulate Matter on 
Preterm Births in Korea from 2010 to 
2016’, Environment International, vol. 
147, art. 106239, February 2021.

52	 Xiao, Xiang, et al., ‘Evidence of 
Interactive Effects of Late-Pregnancy 
Exposure to Air Pollution and Extreme 
Temperature on Preterm Birth in China: 
A nationwide study’, Environmental 
Research Letters, vol. 18, no. 9, art. 
094017, 14 August 2023.

53	 Gong, Chen, et al., ‘Ambient Fine 
Particulate Matter Exposures and 
Human Early Placental Inflammation’, 
Environmental Pollution, vol. 315, art. 
120446, 15 December 2022.

54	 United Nations Children’s Fund, The 
Coldest Year of the Rest of their Lives: 
Protecting Children from the Escalating 
Impacts of Heatwaves, UNICEF, New York, 
October 2022.

55	 United Nations Children’s Fund,  
‘Fact Sheet: The climate crisis is a child 
rights crisis’, 6 December 2019, <www.
unicef.org/press-releases/fact-sheet-
climate-crisis-child-rights-crisis>, 
accessed 27 February 2024.

56	 United Nations Children’s Fund, The 
Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023.

57	 Alpino, Tais A., Aderita R. de Sena and 
Carlos M. de Freitas, ‘Disasters Related 
to Droughts and Public Health – A 
review of the scientific literature’ [in 
Portuguese], Ciencia & Saude Coletiva, 
vol. 21, no.3, March 2016, pp. 809–820.

58	 Zhang, Lixia, et al., ‘Understanding 
and Attribution of Extreme Heat and 
Drought Events in 2022: Current 
situation and future challenges’, 
Advances in Atmospheric Sciences, vol. 40, 
no. 11, October 2023, pp. 1941–1951.

59	 United Nations Children’s Fund, ‘More 
Than Twenty Million Children Suffering in 
the Horn of Africa as Drought Intensifies’, 
UNICEF, New York, 22 December 2022, 
<www.unicef.org/press-releases/
more-twenty-million-children-suffering-
horn-africa-drought-intensifies-unicef>, 
accessed 26 February 2024.

60	 Watson, Oliver, and Francesco 
Checchi, ‘Mortality patterns in 
Somalia: Retrospective estimates and 
scenario-based forecasting’, London 
School of Hygiene and Tropical 
Medicine, 2023, <https://reliefweb.
int/report/somalia/mortality-patterns-
somalia-retrospective-estimates-and-
scenario-based-forecasting-report-1-
february-2023>, accessed  
6 March 2024.

61	 Kimutai, Joyce, et al., ‘Human-Induced 
Climate Change Increased Drought 
Severity in Horn of Africa’, Imperial 
College London, 17 April 2023, <https://
collections.unu.edu/view/UNU:9116>, 
accessed 20 March 2024.

62	 Kumar, Santosh, Ramona Molitor and 
Sebastian Vollmer, ‘Drought and Early 
Child Health in Rural India’, Population 
and Development Review, vol. 42, no. 1, 
March 2016, pp. 53–68.

63	 Dinkelman, Taryn, ‘Long-run Health 
Repercussions of Drought Shocks: 
Evidence from South African 
homelands’, Economic Journal, vol. 127, 
20 January 2016, pp. 1906–1939.

http://www.hks.harvard.edu/announcements/when-heat-student-learning-suffers
http://www.hks.harvard.edu/announcements/when-heat-student-learning-suffers
http://www.hks.harvard.edu/announcements/when-heat-student-learning-suffers
http://www.unicef.org/press-releases/fact-sheet-climate-crisis-child-rights-crisis
http://www.unicef.org/press-releases/fact-sheet-climate-crisis-child-rights-crisis
http://www.unicef.org/press-releases/fact-sheet-climate-crisis-child-rights-crisis
http://www.unicef.org/press-releases/more-twenty-million-children-suffering-horn-africa-drought-intensifies-unicef
http://www.unicef.org/press-releases/more-twenty-million-children-suffering-horn-africa-drought-intensifies-unicef
http://www.unicef.org/press-releases/more-twenty-million-children-suffering-horn-africa-drought-intensifies-unicef
https://reliefweb.int/report/somalia/mortality-patterns-somalia-retrospective-estimates-and-scenario-based-forecasting-report-1-february-2023
https://reliefweb.int/report/somalia/mortality-patterns-somalia-retrospective-estimates-and-scenario-based-forecasting-report-1-february-2023
https://reliefweb.int/report/somalia/mortality-patterns-somalia-retrospective-estimates-and-scenario-based-forecasting-report-1-february-2023
https://reliefweb.int/report/somalia/mortality-patterns-somalia-retrospective-estimates-and-scenario-based-forecasting-report-1-february-2023
https://reliefweb.int/report/somalia/mortality-patterns-somalia-retrospective-estimates-and-scenario-based-forecasting-report-1-february-2023
https://collections.unu.edu/view/UNU:9116
https://collections.unu.edu/view/UNU:9116


77

64	 Bryson, Julia M., et al., ‘Seasonality, 
Climate Change, and Food Security 
During PREGNANCY among Indigenous 
and Non- Indigenous Women in Rural 
Uganda: Implications for maternal-
infant health’, PLoS One, vol. 16, no. 3, 
art. e0247198, 24 March 2021.

65	 Hyland, Marie, and Jason Russ, ‘Water 
as Destiny – The long-term impacts of 
drought in sub-Saharan Africa’, World 
Development, vol. 115, March 2019,  
pp. 30–45.

66	 Diamond-Smith, Nadia, et al., ‘The 
Association Between Timing in Pregnancy 
of Drought and Excess Rainfall, Infant 
Sex, and Birthweight: Evidence from 
Nepal’, Environmental Epidemiology, vol. 7, 
no. 5, August 2023, e263.

67	 Henry, Sabine J. and Stephanie Dos 
Santos, ‘Rainfall Variations and Child 
Mortality in the Sahel: Results from a 
comparative event history analysis in 
Burkina Faso and Mali’, Population and 
Environment, vol. 34, no.4, June 2013,  
pp. 431–459.

68	 Cooper, Matthew W., et al., ‘Mapping the 
Effects of Drought on Child Stunting’, 
Proceedings of the National Academy of 
Sciences of the United States of America, 
vol. 116, no. 35, 27 August 2019, pp. 
17219–17224

69	 Ibid.

70	 Belesova, Kristine, et al., ‘Drought 
Exposure as a Risk Factor for Child 
Undernutrition in Low- and Middle-
Income Countries: A systematic review 
and assessment of empirical evidence’, 
Environment International, vol. 131, art. 
104973, October 2019.

71	 Dasgupta, Shouro, and Elizabeth J. 
Robinson, ‘Climate, Weather and Child 
Health in Burkina Faso’, Australian 
Journal of Agricultural and Resource 
Economics, vol. 67, no. 4, October 2023, 
pp. 576–602.

72	 Lieber, Mark, et al., ‘A Systematic Review 
and Meta-Analysis Assessing the Impact 
of Droughts, Flooding, and Climate 
Variability on Malnutrition’, Global Public 
Health, vol. 17, no. 1, January 2022,  
pp. 68–82.

73	 Emont, Jordan P., et al., ‘Epidemiological 
Investigation of a Diarrhea Outbreak in 
the South Pacific Island Nation of Tuvalu 
During a Severe La Nina-Associated 
Drought Emergency in 2011’, American 
Journal of Tropical Medicine and Hygiene, 
vol. 96, no. 8, 8 March 2017,  
pp. 576–582.

74	 Bandyopadhyay, Sushenjit, Shireen Kanji 
and LiMin Wang, ‘The Impact of Rainfall 
and Temperature Variation on Diarrheal 
Prevalence in Sub-Saharan Africa’, 
Applied Geography, vol. 33, April 2012, 
pp. 63–72.

75	 Wang, Pin, et al., ‘Associations Between 
Long-Term Drought and Diarrhea 
Among Children Under Five in Low- 
and Middle-Income Countries’, Nature 
Communications, vol. 13, art. 3661,  
30 June 2022.

76	 United Nations Children’s Fund, Triple 
Threat: How Disease, Climate Risks, and 
Unsafe Water, Sanitation and Hygiene 
Create a Deadly Combination for Children, 
UNICEF, New York, March 2023, <www.
unicef.org/media/137206/file/triple-
threat-wash-EN.pdf>, accessed  
6 March 2024.

77	 Alpino, Aderita and de Freitas, ‘Disasters 
Related to Droughts and Public Health’.

78	 Carnie, Tracey-Lee, et al., ‘In Their Own 
Words: Young people’s mental health in 
drought-affected rural and remote NSW’, 
Australian Journal of Rural Health, vol. 19, 
no.5, October 2011, pp. 244–248.

79	 Dean, John G., and Helen J. Stain, ‘Mental 
Health Impact for Adolescents Living 
with Prolonged Drought. Australian 
Journal of Rural Health, vol. 18, no. 1, 
February 2010, pp. 32–37.

80	 Friel, Sharon, et al., ‘The Impact of 
Drought on the Association between 
Food Security and Mental Health in a 
Nationally Representative Australian 
Sample’, BMC Public Health, vol. 14, art. 
1102, 24 October 2014.

81	 Prencipe, Leah, et al., ‘Climate Distress, 
Climate-Sensitive Risk Factors, and 
Mental Health among Tanzanian Youth: 
A cross-sectional study’, Lancet Planetary 
Health, vol. 7,no. 11, November 2023, 
pp. e877–887.

82	 Corvalan, Carlos, et al., ‘Mental 
Health and the Global Climate Crisis’, 
Epidemiology and Psychiatric Sciences, 
vol. 31, December 2022, e86.

83	 Vergunst, Francis, and Helen L. Barry, 
‘Climate Change and Children’s Mental 
Health: A developmental perspective’, 
Clinical Psychological Science, vol. 10, no. 
4, 14 September 2021, pp. 767–785.

84	 Nicholls, Neville, Colin D. Butler and Ivan 
Hanigan, ‘Inter-Annual Rainfall Variations 
and Suicide in New South Wales, 
Australia, 1964–2001’, International 
Journal of Biometeorology, vol. 50, no. 3, 
January 2006, pp. 139–143.

85	 Cobham, Vanessa E., et al., ‘The Role 
of Parents, Parenting and the Family 
Environment in Children’s Post-Disaster 
Mental Health’, Current Psychiatry 
Reports, vol. 18, June 2016, pp. 1–9.

86	 Bountress, Kaitlin E., et al., ‘Impact of 
Disaster Exposure Severity: Cascading 
effects across parental distress, 
adolescent PTSD symptoms, as well as 
parent-child conflict and communication’, 
Social Science & Medicine, vol. 264, 
November 2020, p. 113293.

87	 Intergovernmental Panel on Climate 
Change, Climate Change 2023:  
Synthesis Report.

88	 Zhou, Zhiling, et al., ‘Projecting  
Global Drought Risk Under Various  
SSP-RCP Scenarios’, Earth’s Future,  
art. e2022EF003420, May 2023.

89	 United Nations Children’s Fund,  
The Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023.

90	 Cusick, Daniel, ‘5 Billion People Will Face 
Water Shortages by 2050, U.N. Says’, 
Scientific American, 30 November 2022.

91	 Vargo, Jason, et al., Social Vulnerability 
in US Communities Affected by Wildfire 
Smoke, 2011 to 2021, American Journal 
of Public Health, vol. 113, no 7, july 2023, 
pp. 759-767.

92	 Aguilera, Rosana, et al., ‘Wildfire Smoke 
Impacts Respiratory Health More than 
Fine Particles from Other Sources: 
Observational evidence from Southern 
California’, Nature Communications, vol. 
12, art. 1493, 5 March 2021.

93	 Vargo, Jason, et al., ‘Social Vulnerability 
in US Communities Affected by Wildfire 
Smoke, 2011 to 2021’, American Journal 
of Public Health, vol. 113, no. 7, July 2023,  
pp. 759–767.

	 Xu, Rongbin, et al., ‘Global Population 
Exposure to Landscape Fire Air Pollution 
from 2000 to 2019’, Nature, vol. 621, 
September 2023, pp. 521–529.

94	 United States Environmental Protection 
Agency, ‘Why Wildfire Smoke Is a Health 
Concern’, US EPA, Washington, D.C., 13 
October 2023, <www.epa.gov/wildfire-
smoke-course/why-wildfire-smoke-health-
concern>, accessed 19 February 2024.

95	 Xu, Rongbin, et al., ‘Wildfires, Global 
Climate Change, and Human Health’, 
New England Journal of Medicine, vol. 
383, no. 22, 26 November 2020,  
pp. 2173–2181.

96	 Xu, Rongbin, et al., ‘Global Population 
Exposure to Landscape Fire Air Pollution 
from 2000 to 2019’, Nature, vol. 621, 
September 2023, pp. 521–529.

97	 Stanford Medicine Children’s Health, 
‘The Lungs in Pregnancy’, <www.
stanfordchildrens.org/en/topic/
default?id=the-lungs-in-pregnancy-
90-P02468>, accessed 19 February 2024.

98	 Abdo, Mona, et al., ‘Impact of Wildfire 
Smoke on Adverse Pregnancy Outcomes 
in Colorado, 2007–2015’, International 
Journal of Environmental Research and 
Public Health, vol. 16, no. 19, art. 3720, 
October 2019.

99	 Aguilera, Rosana, et al., ‘Fine Particles in 
Wildfire Smoke and Pediatric Respiratory 
Health in California’, Pediatrics, vol. 147, 
no. 4, art. e2020027128, April 2021.

http://www.unicef.org/media/137206/file/triple-threat-wash-EN.pdf
http://www.unicef.org/media/137206/file/triple-threat-wash-EN.pdf
http://www.unicef.org/media/137206/file/triple-threat-wash-EN.pdf
http://www.epa.gov/wildfire-smoke-course/why-wildfire-smoke-health-concern
http://www.epa.gov/wildfire-smoke-course/why-wildfire-smoke-health-concern
http://www.epa.gov/wildfire-smoke-course/why-wildfire-smoke-health-concern
http://www.stanfordchildrens.org/en/topic/default?id=the-lungs-in-pregnancy-90-P02468
http://www.stanfordchildrens.org/en/topic/default?id=the-lungs-in-pregnancy-90-P02468
http://www.stanfordchildrens.org/en/topic/default?id=the-lungs-in-pregnancy-90-P02468
http://www.stanfordchildrens.org/en/topic/default?id=the-lungs-in-pregnancy-90-P02468


78

100	 Xue, Tao, et al., ‘Associations between 
Exposure to Landscape Fire Smoke 
and Child Mortality in Low-Income and 
Middle-Income Countries: A matched 
case-control study’, Lancet Planetary 
Health, vol. 5, no. 9, September 2021, 
pp. e588–e598.

101	 Abdo, Mona, et al., ‘Impact of Wildfire 
Smoke on Adverse Pregnancy Outcomes 
in Colorado, 2007–2015’, International 
Journal of Environmental Research and 
Public Health, vol. 16, no. 19, art. 3720, 
October 2019.

102	 Requia, Weeberb J., et al., ‘Increased 
Preterm Birth Following Maternal 
Wildfire Smoke Exposure in Brazil’, 
International Journal of Hygiene and 
Environmental Health, vol. 240, art. 
113901, March 2022 and Requia WJ, 
Amini H, Adams MD, Schwartz JD, ‘Birth 
weight following pregnancy wildfire 
smoke exposure in more than 1.5 
million newborns in Brazil: A nationwide 
case-control study’, The Lancet Reg 
Health Am, 15 March 2022 and Requia, 
Weeberb J. et al., ‘Birth weight following 
pregnancy wildfire smoke exposure 
in more than 1.5 million newborns in 
Brazil: a nationwide case-control study,’ 
Lancet Reg Health Am, July 2022.

103	 Park, Bo Young, et al., ‘The Association 
between Wildfire Exposure in Pregnancy 
and Foetal Gastroschisis: A population-
based cohort study’, Paediatric and 
Perinatal Epidemiology, vol. 36, no. 1, 
January 2022, pp. 44–53.

104	 Children’s Environmental Health Colla-
borative, Spotlight risk: Wildfire smoke.

105	 Ibid.

106	 Zhang, Yiwen, et al., ‘Health Impact 
of Wildfire Smoke on Children and 
Adolescents: A systematic review and 
meta-analysis’, Current Environmental 
Health Reports, 1 December 2023.

107	 Ha, Sandie, ‘Air pollution and 
neurological development in children,’ 
Dev Med Child Neurol, April 2021, vol. 
63 and Parasin, Nichapa et al., ‘Effects 
of air pollution on obesity in children: 
a systemic review and meta-analysis,’ 
Children (Basel), May 2021, vol. 8.

108	 Dhingra, Radhika, et al., ‘Wildfire 
Smoke Exposure and Early Childhood 
Respiratory Health: A study of 
prescription claims data’, Environmental 
Health, vol. 22, art. 48, 27 June 2023.

109	 Li, Jiajianghui, et al., ‘Landscape Fire 
Smoke Enhances the Association 
between Fine Particulate Matter 
Exposure and Acute Respiratory 
Infection among Children under 5 Years 
of Age: Findings of a case-crossover 
study for 48 low- and middle-income 
countries’, Environment International, vol. 
171, art. 107665, January 2023.

110	 Gheissari, Roya, et al., ‘Health Outcomes 
in Children Associated with Prenatal and 
Early Life Exposures to Air Pollution: A 
narrative review’, Toxics, vol. 10, no. 8, 
August 2022.

111	 Holm, Stephanie M., Mark D. Miller 
and John R. Balmes, ‘Health Effects of 
Wildfire Smoke in Children and Public 
Health Tools: A narrative review’, Journal 
of Exposure Science & Environmental 
Epidemiology, vol. 31, no. 1, February 
2021, pp. 1–20.

112	 Brown, Matthew R. G., et al., ‘Significant 
PTSD and Other Mental Health Effects 
Present 18 Months After the Fort 
McMurray Wildfire: Findings from 3,070 
grades 7–12 Students’, Frontiers in 
Psychiatry, vol. 10, art. 623, 30 August 2019.

113	 Doerr, Stefan H., and Cristina Santin, 
‘Global Trends in Wildfire and its 
Impacts: Perceptions versus realities 
in a changing world’, Philosophical 
Transactions of the Royal Society B, 
vol. 371, no. 20150345, 5 June 2016, 
<https://royalsocietypublishing.org/doi/
full/10.1098/rstb.2015.0345>, accessed 
25 February 2024.

114	 Stanford Medicine Children’s Health, ‘Fire 
Safety and Burns – Injury statistics and 
incidence rates’, <www.stanfordchildrens.
org/en/topic/default?id=fire-safety-and-
burns--injury-statistics-and-incidence-
rates-90-P02978>, accessed 25 February 
2024 and Doerr, Stefan H., and Cristina 
Santin, ‘Global Trends in Wildfire and 
its Impacts: Perceptions versus realities 
in a changing world’, Philosophical 
Transactions of the Royal Society B, 
vol. 371, no. 20150345, 5 June 2016, 
<https://royalsocietypublishing.org/doi/
full/10.1098/rstb.2015.0345>, accessed 
25 February 2024.

115	 United Nations Environment 
Programme, Spreading Like Wildfire: The 
Rising Threat of Extraordinary Landscape 
Fires, UNEP, 23 February 2022, <www.
unep.org/resources/report/spreading-
wildfire-rising-threat-extraordinary-
landscape-fires>, accessed 25  
February 2024.

116	 Forzieri, Giovanni, et al., ‘Increasing 
Risk over Time of Weather-Related 
Hazards to the European Population: 
A data-driven prognostic study’, Lancet 
Planetary Health, vol. 1, no. 5, August 
2017, pp. e200–e208.

117	 United Nations Environment 
Programme, Spreading Like Wildfire: The 
Rising Threat of Extraordinary Landscape 
Fires, UNEP, 23 February 2022, <www.
unep.org/resources/report/spreading-
wildfire-rising-threat-extraordinary-
landscape-fires>, accessed 25 February 
2024 and Advancing Earth and Space 
Sciences (AGU), ‘U.S. wildfire smoke.

118	 United Nations Children’s Fund, The 
Climate Crisis is a Child Rights Crisis: 
Introducing the Children’s Climate Risk 
Index, UNICEF, New York, August 2021, 
<www.unicef.org/media/105376/file/
UNICEF-climate-crisis-child-rights-crisis.
pdf>, accessed 5 March 2024.

119	 Mills, David, et al., ‘Projecting Age-
Stratified Risk of Exposure to Inland 
Flooding and Wildfire Smoke in the 
United States under Two Climate 
Scenarios’, Environmental Health 
Perspectives vol. 126, art. 047007,  
17 April 2018.

120	 Hajat, Shakoor, et al., ‘The Human Health 
Consequences of Flooding in Europe: 
A review’, in: Extreme Weather Events 
and Public Health Responses, edited by 
W. Kirch, R. Bertollini, and B. Menne, 
Springer, Berlin, 2005, pp. 185–196.

121	 Kabir, Md Iqbal, et al., ‘Climate Change 
and Health in Bangladesh: A baseline 
cross-sectional survey’, Global Health 
Action, vol. 9, art. 29609, 4 April 2016.

122	 Ochani, Sidhant, et al., ‘Neonatal and 
Child Health Crises due to Recent Floods 
in Pakistan’, Annals of Medicine & Surgery, 
vol. 84, art. 104837, 9 November 2022.

123	 Otto, Friederike E. L., et al., ‘Climate 
Change Increased Extreme Monsoon 
Rainfall, Flooding Highly Vulnerable 
Communities in Pakistan’, Environmental 
Research: Climate, vol. 2, art. 025001, 17 
March 2023.

124	 Rerolle, Francis, Benjamin F. Arnold and 
Tarik Benmarhnia, ‘Excess Risk in Infant 
Mortality among Populations Living in 
Flood-Prone Areas in Bangladesh: A 
cluster-matched cohort study over three 
decades, 1988 to 2017’, Proceedings of 
the National Academy of Sciences of the 
United States of America, vol. 120, art. 
e2218789120, 12 December 2023.

125	 Rentschler, Jun et al., ‘Flood exposure 
and poverty in 188 countries,’ Nature 
Communications, 28 June 2022.

126	 Ibid.

127	 Mrema, Sigilbert, et al., ‘The Influence of 
Weather on Mortality in Rural Tanzania: 
A time-series analysis 1999–2010’, 
Global Health Action, vol. 5, 23 November 
2012, pp. 33–43.

128	 Ingole, Vijendra, et al., ‘The Short-term 
Association of Temperature and Rainfall 
with Mortality in Vadu Health and 
Demographic Surveillance System: A 
population level time series analysis’, 
Global Health Action, vol. 5, 23 November 
2012, pp. 44–52.

129	 Huang, Wenzhong, et al., ‘Global 
Short-term Mortality Risk and Burden 
Associated with Tropical Cyclones from 
1980 to 2019: A multi-country time-series 
study’, Lancet Planetary Health, vol. 7, no. 
8, August 2023, pp. e694–e705.

https://royalsocietypublishing.org/doi/full/10.1098/rstb.2015.0345
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2015.0345
http://www.stanfordchildrens.org/en/topic/default?id=fire-safety-and-burns--injury-statistics-and-incidence-rates-90-P02978
http://www.stanfordchildrens.org/en/topic/default?id=fire-safety-and-burns--injury-statistics-and-incidence-rates-90-P02978
http://www.stanfordchildrens.org/en/topic/default?id=fire-safety-and-burns--injury-statistics-and-incidence-rates-90-P02978
http://www.stanfordchildrens.org/en/topic/default?id=fire-safety-and-burns--injury-statistics-and-incidence-rates-90-P02978
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2015.0345
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2015.0345
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unep.org/resources/report/spreading-wildfire-rising-threat-extraordinary-landscape-fires
http://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-rights-crisis.pdf
http://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-rights-crisis.pdf
http://www.unicef.org/media/105376/file/UNICEF-climate-crisis-child-rights-crisis.pdf


79

130	 Hilmert, Clayton, ‘The Impact of 
Catastrophic Stress on Pregnancy 
Outcomes’, Psychosomatic Medicine,  
vol. 75, art. A-12, April 2013.

131	 Tong, Van T., Marianne E. Zotti and 
Jason Hsia, ‘Impact of the Red River 
Catastrophic Flood on Women Giving 
Birth in North Dakota, 1994–2000’, 
Maternal and Child Health Journal, vol. 
15, no. 3, April 2011, pp. 281–288.

132	 Partash, Nasim, et al., ‘The Impact  
of Flood on Pregnancy Outcomes: A 
review article’, Taiwanese Journal of 
Obstetrics and Gynecology, vol. 61, no. 1, 
January 2022, pp. 10–14.

133	 Mallett, Leah H., and Ruth A. Etzel, 
‘Flooding: What is the impact on 
pregnancy and child health?’, Disasters, 
vol. 42, no. 3, July 2018, pp. 432–458.

134	 He, Cheng, et al., ‘Flood exposure 
and pregnancy loss in 33 developing 
countries’, Nature Communications, vol. 
15, no. 20, January 2024.

135	 Ibid.

136	 Partash, ‘The Impact of Flood  
on Pregnancy Outcomes’.

137	 Brock, Rebecca L., et al., ‘Peritraumatic 
Distress Mediates the Effect of Severity 
of Disaster Exposure on Perinatal 
Depression: The Iowa Flood Study’, 
Journal of Traumatic Stress, vol. 28, no. 6, 
December 2015, pp. 515–522.

138	 Caruso, Germán D., ‘The Legacy of 
Natural Disasters: The intergenerational 
impact of 100 years of disasters in 
Latin America’, Journal of Development 
Economics, vol. 127, 2017, pp. 209–233.

139	 Carrillo, Bladimir, ‘Early Rainfall Shocks 
and Later-Life Outcomes: Evidence from 
Colombia’, World Bank Economic Review, 
vol. 34, no. 1, February 2020,  
pp. 179–209.

140	 Fuller, Sarah C., ‘The Effect of Prenatal 
Natural Disaster Exposure on School 
Outcomes’, Demography, vol. 51, 6 June 
2014, pp. 1501–1525.

141	 Wang, Pin, et al., ‘Floods and Diarrhea 
Risk in Young Children in Low- and 
Middle-Income Countries’, JAMA 
Pediatrics, vol. 177, no. 11,  
November 2023.

142	 Phung, Dung, et al., ‘Association 
Between Annual River Flood Pulse and 
Paediatric Hospital Admissions in the 
Mekong Delta Area’, Environmental 
Research, vol. 135, November 2014,  
pp. 212–220.

143	 de Man, H., et al., ‘Quantitative 
Assessment of Infection Risk from 
Exposure to Waterborne Pathogens in 
Urban Floodwater’, Water Research, vol. 
48, 1 January 2014, pp. 90–99.

144	 Davies, Grace I., et al., ‘Water-Borne 
Diseases and Extreme Weather Events 
in Cambodia: Review of impacts 
and implications of climate change’, 
International Journal of Environmental 
Research and Public Health, vol. 12, no. 1, 
23 December 2014, pp. 191–213.

145	 Zhang, Na, et al., ‘The Impact of the 
2016 Flood Event in Anhui Province, 
China on Infectious Diarrhea Disease: 
An interrupted time-series study’, 
Environment International, vol. 127, June 
2019, pp. 801–809.

146	 Wang, Pin, et al., ‘Floods and Diarrhea 
Risk in Young Children in Low- and 
Middle-Income Countries’, JAMA 
Pediatrics, vol. 177, no. 11, 2 October 
2023, pp. 1206–1214.

147	 Boyce, Ross, et al., ‘Severe Flooding and 
Malaria Transmission in the Western 
Ugandan Highlands: Implications for 
disease control in an era of global 
climate change’, Journal of Infectious 
Diseases, vol. 214, no. 9, 1 November 
2016, pp. 1403–1410.

148	 Mulder, Annemieke C., et al., ‘”Sickenin’ 
in the rain” – Increased Risk of 
Gastrointestinal and Respiratory 
Infections after Urban Pluvial Flooding 
in a Population-Based Cross-Sectional 
Study in the Netherlands’, BMC Infectious 
Diseases, vol. 19, art. 377, 2 May 2019.

149	 Cook, Brian and Burton, Nancy, ‘Indoor 
moulds, sick building syndrome and 
building related illness,’ Fungal Biology 
Reviews, November 201, Vol. 24; Jaakkola, 
Jouni J.K. et al., ‘Home dampness and 
molds, parental atopy and asthma in 
childhood: a six-year population-based 
cohort study,’ Environmental Health 
Perspectives, 9 December 2004, vol. 
113; and Erickson, Timothy B. et al., 
“Environmental health effects attributed 
to toxic and infectious agents following 
hurricanes, cyclones, flash floods and 
major hydrometerological events,’ 
Journal of Toxicology and Environmental 
Health, 22 August 2019, vol. 22.

150	 Fernandes, Quinhas, et al., ‘Maternal and 
child health care service disruptions and 
recovery in Mozambique after Cyclone 
Idai: an uncontrolled interrupted time 
series analysis’, Global Health, Science 
and Practice, vol. 10, 15 September 
2022, e2100796.

151	 Agabiirwe, Caroline Noel et al., ‘Impact 
of floods on undernutrition among 
children under five years of age in 
low- and middle-income countries: a 
systemic review,’ Environmental Health, 
24 October 2022.

152	 Mallett and Etzel, ‘Flooding: What  
is the impact on pregnancy and  
child health?’

153	 Dancause, Kelsey N., et al., ‘Prenatal 
stress due to a natural disaster 
predicts adiposity in childhood: the 
Iowa Flood Study’, Journal of Obesity, 
art. 570541, 2015.

154	 Lafortune, Sandra, et al., ‘Effect of 
natural disaster‐related prenatal 
maternal stress on child development 
and health: a meta‐analytic review’, 
International Journal of Environmental 
Research and Public Health, vol. 18, 2021.

155	 United Nations Children’s Fund, Pakistan 
Humanitarian Situation Report No.4, 28 
September 2022, <www.unicef.org/
media/128291/file/Pakistan-Floods-
SitRep-28-September-2022.pdf>, 
accessed 6 March 2024.

156	 Mallett and Etzel, ‘Flooding: What is the 
impact on pregnancy and child health?’

157	 Kousky, Carolyn, ‘Impacts of Natural 
Disasters on Children’, The Future of 
Children, vol. 26, no. 1, January 2016,  
pp. 73–92.

158	 Wellcome Trust, Extreme Weather Events 
and Mental Health, 8 November 2023, 
<https://wellcome.org/news/explained-
how-climate-change-affects-mental-
health#extreme-weather-events-and-
mental-health-23f1>, accessed 20  
March 2024.

159	 Ibid.

160	 Intergovernmental Panel on  
Climate Change, Climate Change 2023: 
Synthesis Report.  
Contribution of Working Groups I, II and 
III to the Sixth Assessment  
Report of the Intergovernmental  
Panel on Climate Change, IPCC, Geneva, 
Switzerland, 2023.

161	 United Nations Children’s Fund, Children 
Displaced in a Changing Climate, 2023, 
<www.unicef.org/media/145951/file/
Climate displacement report (English).
pdf>, accessed 6 March 2024.

162	 Kirezci, Ebru, et al., ‘Projections of 
Global-Scale Extreme Sea Levels and 
Resulting Episodic Coastal Flooding 
Over the 21st Century’, Scientific Reports, 
vol. 10, art. 11629, 30 July 2020.

163	 World Health Organization, Air Pollution 
and Child Health: Prescribing Clean Air, 
October 2018.

164	 McDuffie, Erin E., et al., ‘Source Sector 
and Fuel Contributions to Ambient 
PM2.5 and Attributable Mortality 
Across Multiple Spatial Scales’, Nature 
Communications, vol. 12, art. 3594, 2021.

165	 ZhiWei, Xu, et al., ‘Climate Change and 
Children’s Health – A call for research 
on what works to protect children’, 
International Journal of Environmental 
Research and Public Health, vol. 9, 
September 2012, pp. 3298–3316.

http://www.unicef.org/media/128291/file/Pakistan-Floods-SitRep-28-September-2022.pdf
http://www.unicef.org/media/128291/file/Pakistan-Floods-SitRep-28-September-2022.pdf
http://www.unicef.org/media/128291/file/Pakistan-Floods-SitRep-28-September-2022.pdf
https://wellcome.org/news/explained-how-climate-change-affects-mental-health#extreme-weather-events-and-mental-health-23f1
https://wellcome.org/news/explained-how-climate-change-affects-mental-health#extreme-weather-events-and-mental-health-23f1
https://wellcome.org/news/explained-how-climate-change-affects-mental-health#extreme-weather-events-and-mental-health-23f1
https://wellcome.org/news/explained-how-climate-change-affects-mental-health#extreme-weather-events-and-mental-health-23f1
http://www.unicef.org/media/145951/file/Climate displacement report (English).pdf
http://www.unicef.org/media/145951/file/Climate displacement report (English).pdf
http://www.unicef.org/media/145951/file/Climate displacement report (English).pdf


80

166	 Hutchinson, Justine A., et al., ‘The San 
Diego 2007 Wildfires and Medi-Cal 
Emergency Department Presentations, 
Inpatient Hospitalizations, and Outpatient 
Visits: An observational study of smoke 
exposure periods and a bidirectional case-
crossover analysis’, PLoS Medicine, vol. 15, 
July 2018, e1002601.

167	 Schweitzer, Michael D., et al., ‘Lung 
Health in Era of Climate Change and 
Dust Storms’, Environmental Research, 
vol. 163, May 2018, pp. 36–42.

168	 United Nations Children’s Fund, Clear 
the Air for Children: The impact of air 
pollution on children, October 2016, 
<www.unicef.org/media/49966/file/
UNICEF_Clear_the_Air_for_Children_30_
Oct_2016.pdf>, accessed 1 May 2024.

169	 National Academies of Sciences, 
Engineering, and Medicine, Health Risks 
of Indoor Exposure to Fine Particulate 
Matter and Practical Mitigation Solutions, 
The National Academies Press, 
Washington, DC, 2024.

170	 Id, R.G., et al., ‘Ambient and Household 
PM 2.5 Pollution and Adverse Perinatal 
Outcomes: A meta- regression and 
analysis of attributable global burden 
for 204 countries and territories’, PLOS 
Medicine, vol. 18, 2021, e1003718.

171	 Wang, Q., et al., ‘Independent and 
Combined Effects of Heatwaves and 
PM2.5 on Preterm Birth in Guangzhou, 
China: A Survival Analysis’, Environmental 
Health Perspectives, vol. 128, art. 17006, 
2020.

172	 Morgan, Zachariah E., et al., ‘Prenatal 
Exposure to Ambient Air Pollution is 
Associated with Neurodevelopmental 
Outcomes at 2 Years of Age’, 
Environmental Health, vol. 22, no. 11, 2023.

173	 State of Global Air, ‘Impacts on 
Newborns’, <www.stateofglobalair.org/
health/newborns>, accessed June 2024.

174	 Reuben, Aaron, et al., ‘Association of Air 
Pollution Exposure in Childhood and 
Adolescence with Psychopathology 
at the Transition to Adulthood’, 
JAMA Network Open, vol. 4, 2021, pp. 
e217508–e217508.

175	 Lin, Wen H., Wen-Chi Pan and Chin-Chun 
Yi, ‘“Happiness in the Air?” The effects of 
air pollution on adolescent happiness’, 
BMC Public Health, vol. 19, June 2019,  
pp. 1–10.

176	 Bernard, S.M., et al., ‘The Potential 
Impacts of Climate Variability and 
Change on Air Pollution-Related 
Health Effects in the United States’, 
Environmental Health Perspectives, vol. 
109, May 2001, pp. 199–209.

177	 Kunzli, N., ‘The Public Health Relevance 
of Air Pollution Abatement’, European 
Respiratory Journal, vol. 20,  
no. 1, July 2002, pp. 198–209.

178	 Zhang W, Ma R, et al., ‘The relationship 
between particulate matter and lung 
function of children: A systematic review 
and meta-analysis’, Environmental 
Pollution, 15 September 2022 Johnson, 
Natalie et al., ‘Air pollution and children’s 
health—a review of adverse effects 
associated with prenatal exposure from 
fine to ultrafine particulate matter’, 
Environmental Health and Preventive 
Medicine, 12 July 2021.

179	 Johnson, Natalie M. et al, ‘Air pollution 
and children’s health: a review of 
adverse effects associated with 
prenatal exposure from fine to ultrafine 
particulate matter’, Environmental Health 
and Preventive Medicine, 12 July 2021, 
vol. 26.

180	 ShanShan, Li, et al., ‘Panel Studies of Air 
Pollution on Children’s Lung Function 
and Respiratory Symptoms: A literature 
review’, Journal of Asthma, vol. 49, no. 9, 
November 2012, pp. 895–910.

181	 Liu, Norrice M., and Jonathan Grigg, 
‘Diesel, Children and Respiratory 
Disease’, BMJ Paediatrics Open, vol. 2, 24 
May 2018, e000210.

182	 Gerardi, Daniel A., and Roy A. Kellerman, 
‘Climate Change and Respiratory 
Health’, Journal of Occupational and 
Environmental Medicine, vol. 56, October 
2014, pp. 49–54.

183	 Aghababaeian, Hamidreza, et al., ‘Global 
Health Impacts of Dust Storms: A 
systematic review’, Environmental Health 
Insights, vol. 15, 2021.

184	 Li, Zhihui, et al., ‘Prenatal Exposure to 
Sand and Dust Storms and Children’s 
Cognitive Function in China: A quasi-
experimental study’, Lancet Planetary 
Health, vol. 2, no. 5, May 2018,  
pp. e214–e222.

185	 Yi, Okhee, et al., ‘Seasonal Effect of 
PM(10) Concentrations on Mortality 
and Morbidity in Seoul, Korea: A 
temperature-matched case-crossover 
analysis’, Environmental Research, vol. 
110, January 2010, pp. 89–95.

186	 Xu, Zhiwei, et al., ‘The Association 
between Ambient Temperature and 
Childhood Asthma: A systematic review’, 
International Journal of Biometeorology, 
vol. 62, March 2018, pp. 471–481.

187	 Li, Shanshan, et al., ‘Ambient 
Temperature and Lung Function in 
Children with Asthma in Australia’, 
European Respiratory Journal, vol. 43, 
2014, pp. 1059–1066.

188	 Tsabouri, Sophia, et al., ‘Ambient 
Environmental risk factors for childhood 
wheezing illness’, Frontiers in Bioscience, 
vol. 7, 2015, pp. 447–468.

189	 Braithwaite, Isobel, et al., ‘Air  
Pollution (Particulate Matter) Exposure 
and Associations with Depression, Anxiety, 
Bipolar, Psychosis and Suicide Risk: A 
systematic review and meta-analysis’, 
Environmental Health Perspectives, vol. 127,  
December 2019.

190	 Zundel, Clara G., et al., ‘Air Pollution, 
Depressive and Anxiety Disorders,  
and Brain Effects: A Systematic Review’, 
Neurotoxicology, vol. 93, 2023,  
pp. 272–300.

191	 Gerardi, David A., and Roy A. Kellerman, 
‘Climate Change and Respiratory 
health’, Journal of Occupational and 
Environmental Medicine, vol. 56, 2014, 
pp. 49–54.

192	 Kim, Young-Min, et al., ‘Short-Term 
Effects of Weather and Air Pollution on 
Atopic Dermatitis Symptoms in Children: 
A panel study in Korea’, PLoS One, vol. 
12, 2017, e0175229.

193	 Nguyen, Giang H., et al., ‘Climate Change 
and Atopic Dermatitis: Is there a link?’ 
International Journal of Dermatology,  
vol. 58, 2019, pp. 279–282.

194	 Hong, Jiaxu, et al., ‘Ambient Air Pollution, 
Weather Changes, and Outpatient Visits 
for Allergic Conjunctivitis: A retrospective  
registry study’, Scientific Reports,  
vol. 6, 2016, e23858.

195	 Yoon, S-J, et al., ‘Measuring the Burden 
of Disease due to Climate Change and 
Developing a Forecast Model in South 
Korea’, Public Health, vol. 128, 2014,  
pp. 725–733.

196	 ShanShan, Li, et al., ‘Panel Studies  
of Air Pollution on Children’s Lung 
Function and Respiratory Symptoms: A 
literature review’, Journal of Asthma, vol. 
49, 2012, pp. 895–910.

197	 D’Amato, Gennaro, et al., ‘Climate 
change, air pollution, and allergic 
respiratory diseases: an update’, 
Current Opinion in Allergy and Clinical 
Immunology, vol. 16, 2016,  
pp. 434–440.

198	 Kim, Juyong B., et al., ‘Cumulative 
Lifetime Burden of Cardiovascular 
Disease From Early Exposure to Air 
Pollution’, Journal of the American Heart 
Association’, vol. 9, no. 6, 15 March 2020.

199	 Thiering, E., et al., ‘Long-term Exposure 
to Traffic-related Air Pollution and 
Insulin Resistance in Children: Results 
from the GINIplus and LISAplus birth 
cohorts’, Diabetologia, vol. 56, 11 May 
2013, pp. 1696–1704.

200	 Zhang, Zilong, et al., ‘Exposure to 
Ambient Particulate Matter Air Pollution, 
Blood Pressure and Hypertension in 
Children and Adolescents: A national 
cross-sectional study in China’, 
Environment International, vol. 128, July 
2019, pp. 103–108.

http://www.unicef.org/media/49966/file/UNICEF_Clear_the_Air_for_Children_30_Oct_2016.pdf
http://www.unicef.org/media/49966/file/UNICEF_Clear_the_Air_for_Children_30_Oct_2016.pdf
http://www.unicef.org/media/49966/file/UNICEF_Clear_the_Air_for_Children_30_Oct_2016.pdf
http://www.stateofglobalair.org/health/newborns
http://www.stateofglobalair.org/health/newborns


81

201	 Demain, Jeffrey G., ‘Climate Change and 
the Impact on Respiratory and Allergic 
Disease: 2018’, Current Allergy and 
Asthma Reports, vol. 18, 2018, p. 22.

202	 Beggs, Paul J., ‘Adaptation to Impacts of 
Climate Change on Aeroallergens and 
Allergic Respiratory Diseases’, International 
Journal of Environmental Research and 
Public Health, vol. 7, 2010, pp. 3006–3021.

203	 Fuertes, Elaine, et al., ‘Childhood 
Intermittent and Persistent Rhinitis 
Prevalence and Climate and Vegetation: 
A global ecologic analysis’, Annals of 
Allergy, Asthma & Immunology, vol. 113, 
2014, pp. 386–392.

204	 D’Amato, G., and L. Cecchi, ‘Effects of 
Climate Change on Environmental 
Factors in Respiratory Allergic Diseases’, 
Clinical and Experimental Allergy, vol. 38, 
2008, pp. 1264–1274.

205	 D’Amato, Gennaro, et al., 
‘Meteorological Conditions, Climate 
Change, New Emerging Factors, 
and Asthma and Related Allergic 
Disorders: A statement of the World 
Allergy Organization’, World Allergy 
Organization Journal, vol. 8, 2015, p. 25.

206	 Peden, David, and Charles E. Reed, 
‘Environmental and Occupational 
Allergies’, Journal of Allergy and Clinical 
Immunology, vol. 125, 2010, pp. 
S150–160.

207	 Lin, Giant C., and Mark A. Zacharek, 
‘Climate Change and its Impact on 
Allergic Rhinitis and Other Allergic 
Respiratory Diseases’, Current Opinion 
in Otolaryngology and Head and Neck 
Surgery, vol. 20, 2012, pp. 188–193.

208	 Melén, Erik, et al., ‘Allergies to Food 
and Airborne Allergens in Children and 
Adolescents: Role of epigenetics in a 
changing environment’, Lancet Child 
and Adolescent Health, vol. 6, no. 11, 
November 2022, pp. 810–819.

209	 Seastedt, Hana, and Kari Nadeau, 
‘Factors by which Global Warming 
Worsens Allergic Disease’, Annals of 
Allergy, Asthma and Immunology, vol. 
131, December 2023, pp. 694–702.

210	 Neumann, James E., et al., ‘Estimates of 
Present and Future Asthma Emergency 
Department Visits Associated With 
Exposure to Oak, Birch, and Grass Pollen 
in the United States’, Geohealth, vol. 3, 
2019, pp. 11–27.

211	 United Nations Inter-Agency Group for 
Child Mortality Estimation, Levels and 
Trends in Child Mortality: Report 2023, 
UNICEF, New York, 2024.

212	 United Nations Children’s Fund, ‘Under 
Five Mortality’, March 2024, <https://
data.unicef.org/topic/child-survival/
under-five-mortality/>, accessed 14 
March 2024.

213	 World Health Organization, ‘Vector-
Borne Diseases’, 2 March 2020, <www.
who.int/news-room/fact-sheets/detail/
vector-borne-diseases>, accessed 14 
March 2024.

214	 Ibid.

215	 World Health Organization, ‘Malaria fact 
sheet’, 4 December 2023.

216	 World Health Organization, ‘Dengue – 
Global situation’, 21 December 2023, 
<www.who.int/emergencies/disease-
outbreak-news/item/2023-DON498#>, 
accessed 16 April 2024.

217	 Ryff, Kyle R., et al., ‘Epidemiologic Trends 
of Dengue in U.S. Territories, 2010–
2020’, Morbidity and Mortality Weekly 
Report – Surveillance Summaries, vol. 72, 
19 May 2023, pp. 1–11.

218	 Limkittikul, Kriengsak, et al., 
‘Epidemiological Trends of Dengue 
Disease in Thailand (2000-2011): A 
systematic literature review’, PLOS 
Neglected Tropical Diseases, vol. 8, no. 11, 
November 2014, e3241.

219	 Hammond, Samantha N., et al., 
‘Differences in dengue severity in 
infants, children, and adults in a 3-year 
hospital-based study in Nicaragua’, 
American Journal of Tropical Medicine and 
Hygiene, vol. 73, no. 6, December 2005, 
pp. 1063–1070.

220	 World Health Organization, World 
Malaria Report, 2023, <www.who.int/
teams/global-malaria-programme/
reports/world-malaria-report-2023>, 
accessed 13 March 2024.

221	 World Health Organization, World Malaria 
Report 2023, WHO, 30 November 2023, 
<www.who.int/teams/global-malaria-
programme/reports/world-malaria-
report-2023>, accessed 2 May 2024.

222	 UNICEF Global Database, <https://data.
unicef.org/>, accessed 16 April 2024.

223	 Ye, Yazoumé, et al., ‘Effect of 
Meteorological Factors on Clinical 
Malaria Risk among Children: An 
assessment using village-based 
meteorological stations and community-
based parasitological survey’, BMC Public 
Health, vol. 7, 2007, p. 101.

224	 Moise, Imelda K., et al., ‘Seasonal and 
Geographic Variation of Pediatric Malaria 
in Burundi: 2011 to 2012’, International 
Journal of Environmental Research and 
Public Health, vol. 13, 2016, p. 425.

225	 World Health Organization, World 
Malaria Report 2023.

226	 Ibid.

227	 Dasgupta, Shouro, ‘Burden of 
ClimateChange on Malaria Mortality’, 
International Journal of Hygiene and 
Environmental Health, vol. 221, 2018,  
pp. 782–791.

228	 Tol, Richard S., Kristie L. Ebi and Gary 
Yohe, ‘Infectious Disease, Development, 
and Climate Change: A scenario 
analysis’, Environment and Development 
Economics, vol. 12, 2007, pp. 687–706.

229	 Lloyd, SJ, and Kovats, Sari, ‘Health, 
Climate, and Climate Change in Arid 
Zones’, Annals of Arid Zone, vol. 47,  
no. 3, 2008, pp. 443–455.

230	 Ferreira, Marcelo U., and Castro, Marcia 
C., ‘Challenges for Malaria Elimination in 
Brazil’, Malaria Journal, vol. 15, art.  
284, 2016.

231	 O’Kelly, Brendan, and John S. Lambert, 
‘Vector-borne diseases in pregnancy’, 
Therapeutic Advances in Infectious 
Diseases, vol. 7, 2020.

232	 Ashley, Elizabeth A., and Jeanne R. 
Poespoprodjo., ‘Malaria in Early Life: 
Treatment and prevention of malaria 
in children’, Lancet Child and Adolescent 
Health, vol. 4, no. 10, 2020, pp. 775–789 
and Ssemata, Andrew Sentoogo et 
al., ‘Association of severe malaria with 
cognitive and behavioural outcomes 
in low- and middle-income countries: 
a meta-analysis and review,’ Malaria 
Journal, 03 August 2023.

233	 Bishop-Williams, Katherine E., et al., 
‘Understanding Weather and Hospital 
Admissions Patterns to Inform Climate 
Change Adaptation Strategies in 
the Healthcare Sector in Uganda’, 
International Journal of Environmental 
Research and Public Health, vol.15, 2018.

234	 Boyce, Ross, et al., ‘Severe Flooding and 
Malaria Transmission in the Western 
Ugandan Highlands: Implications for 
disease control in an era of global 
climate change’, Journal of Infectious 
Diseases, vol. 214, 2016, pp. 1403–1410.

235	 Ssempiira, Julius, et al., ‘Interactions 
between Climatic Changes And 
Intervention Effects on Malaria Spatio-
Temporal Dynamics in Uganda’, Parasite 
Epidemiology and Control, vol. 3,  
2018, e00070.

236	 Kayentao, Kassoum, et al., ‘Impact 
Evaluation of Malaria Control 
Interventions on Morbidity and All-
Cause Child Mortality in Mali, 2000–
2012’, Malaria Journal, vol. 17,  
2018, p. 424.

237	 Bennett, Adam, et al., ‘The Relative 
Contribution of Climate Variability and 
Vector Control Coverage to Changes in 
Malaria Parasite Prevalence in Zambia 
2006-2012’, Parasites & Vectors, vol. 9, 
art. 431, 2016.

238	 Dasgupta, Shouro, ‘Burden of 
climate change on malaria mortality’, 
International Journal of Hygiene and 
Environmental Health, vol. 221, 2018,  
pp. 782–791.

https://data.unicef.org/topic/child-survival/under-five-mortality/
https://data.unicef.org/topic/child-survival/under-five-mortality/
https://data.unicef.org/topic/child-survival/under-five-mortality/
http://www.who.int/news-room/fact-sheets/detail/vector-borne-diseases
http://www.who.int/news-room/fact-sheets/detail/vector-borne-diseases
http://www.who.int/news-room/fact-sheets/detail/vector-borne-diseases
http://www.who.int/emergencies/disease-outbreak-news/item/2023-DON498#
http://www.who.int/emergencies/disease-outbreak-news/item/2023-DON498#
http://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
http://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
http://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
http://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
http://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
http://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://data.unicef.org/
https://data.unicef.org/


82

239	 Tol, Richard S., Kristie L. Ebi and Gary 
Yohe, ‘Infectious Disease, Development, 
and Climate Change: A scenario 
analysis’, Environment and Development 
Economics, vol. 12, 2007, pp. 687–706.

240	 Semakula, Henry M., et al., ‘Prediction of 
Future Malaria Hotspots under Climate 
Change in Sub-Saharan Africa’, Climatic 
Change, vol. 143, 2017, pp. 415–428.

241	 Ssenkusu, John M., et al., ‘Long-Term 
Behavioral Problems in Children with 
Severe Malaria’, Pediatrics, vol. 138, no. 
5, 2016, e20161965.

242	 Idro, Richard, et al., ‘Cerebral Malaria 
is Associated With Long-term Mental 
Health Disorders: A cross sectional 
survey of a long-term cohort’, Malaria 
Journal, vol. 15, 2016, pp. 1–11.

243	 John, Chandy C., et al., ‘Cerebral Malaria 
in Children is Associated with Long-Term 
Cognitive Impairment’, Pediatrics, vol. 
122, no. 1, 2008, pp. e92–e99.

244	 Idro, Richard, et al., ‘Risk Factors for 
Persisting Neurological and Cognitive 
Impairments Following Cerebral 
Malaria’, Archives of Disease in Childhood, 
vol. 91, no. 2, 2006, pp. 142–148.

245	 Tol, Richard S., Kristie L. Ebi and Gary 
Yohe, ‘Infectious Disease, Development, 
and Climate Change: A scenario 
analysis’, Environment and Development 
Economics, vol. 12, 2007, pp. 687–706.

246	 Kelly-Hope, L., and M.C. Thomson. ‘Climate 
and Infectious Diseases’, In: Thomson, 
M.C., Beniston, M., and GarciaHerrera, R., 
eds., Seasonal Forecasts, Climatic Change 
and Human Health, Springer, Dordrecht, 
Netherlands, 2008, pp. 31–72.

247	 Wunderlich, J., R. Acuna-Soto R, and 
W.J. Alonso, ‘Dengue Hospitalisations in 
Brazil: Annual wave from West to East 
and recent increase among children’, 
Epidemiology and Infection, vol. 146, 
2018, pp. 236–245.

248	 O’Kelly, Brendan, and John S. Lambert, 
‘Vector-borne diseases in pregnancy’, 
Therapeutic Advances in Infectious 
Diseases, vol. 7, 2020.

249	 Howard-Jones, Anneliese R., et al., 
‘Arthropod-Borne Flaviviruses in 
Pregnancy’, Microorganisms, vol. 11, no. 
2, 2023, p. 8.

250	 Jain A, Chaturvedi UC, ‘Dengue in 
infants: an overview’, FEMS Immunol Med 
Microbiology, 1 July 2010; 59(2):119-30.

251	 Ibid.

252	 O’Kelly, Brendan, and John S. Lambert, 
‘Vector-borne diseases in pregnancy’, 
Therapeutic Advances in Infectious 
Diseases, vol. 7, 2020.

253	 Howard-Jones, Anneliese R., et al., 
‘Arthropod-Borne Flaviviruses in Pregnancy’, 
Microorganisms, vol. 11, no. 2, 2023, p. 8.

254	 Padilla, Cesar, et al., ‘Zika Virus: Review 
and obstetric anesthetic clinical 
considerations’, Journal of Clinical 
Anesthesia, vol. 35, 2016, pp. 136–44 
and Harris M, Caldwell JM, Mordecai EA, 
‘Climate drives spatial variation in Zika 
epidemics in Latin America’, Proc Biol Sci,  
28 August 2019.

255	 Ebi, K.L., J.A. Paulson, and R.A. Etzel, 
‘Climate Change and Child Health in 
the United States’, Current Problems in 
Pediatric and Adolescent Health Care, vol. 
40, 2010, pp. 2–18.

256	 McCarthy, Carol A., Jason A. Helis and 
Brian E. Daikh, ‘Lyme Disease in Children’, 
Infectious Disease Clinics of North America, 
vol. 36, no. 3, 2022, pp. 593–603.

257	 Gaudet, Emilie M., Odette Gould and 
Vett Lloyd, ‘Parenting when Children 
have Lyme Disease: Fear, frustration, 
advocacy’, Healthcare, vol. 7, no. 3, 
August 2019, p. 95.

258	 Tager, F.A., et al., ‘A Controlled Study of 
Cognitive Deficits in Children with Chronic 
Lyme Disease’, Journal of Neuropsychiatry 
and Clinical Neurosciences, vol. 13, no. 4, 
2001, pp. 500–507.

259	 Ahdoot, Samantha, and Susan E. 
Pacheco, ‘Global Climate Change and 
Children’s Health’, Pediatrics, vol. 136, 
2015, pp. e1468–1484.

260	 Dumic, Igor, and Edson Severnini, 
‘Ticking Bomb’: The impact of climate 
change on the incidence of Lyme 
disease. Canadian Journal of Infectious 
Diseases and Medical Microbiology, art. 
5719081, 2018.

261	 Greenberg, Rosalie, ‘Infections and 
Childhood Psychiatric Disorders: Tick-
borne illness and bipolar disorder in 
youth’, Bipola Disorder, vol. 3, no. 113, 
2017, pp. 2472–1077.

262	 United Nations Inter-Agency Group 
for Child Mortality Estimation, ‘Rate in 
Under 5 Years’, <https://childmortality.
org/causes-of-death/data>, accessed  
18 April 2024.

263	 World Health Organization, Burden of 
disease attributable to unsafe drinking-
water, sanitation and hygiene: Executive 
summary, WHO, 2019, <www.who.int/
publications/m/item/burden-of-disease-
attributable-to-unsafe-drinking-water-
-sanitation-and-hygiene--executive-
summary>, accessed 16 April 2024.

264	 Carlton, Elizabeth J., et al., ‘A Systematic 
Review and Meta-Analysis  
of Ambient Temperature and Diarrhoeal 
Diseases’, International Journal of 
Epidemiology, vol. 45, 2016, pp. 117–130.

265	 Philipsborn, Rebecca, et al., ‘Climatic 
Drivers of Diarrheagenic Escherichia 
coli Incidence: A systematic review and 
meta-analysis’, Journal of Infectious 
Diseases, vol. 214, 2016, pp. 6–15.

266	 Lal, Aparna, Emily Fearnley, and Emily 
Wilford, ‘Local Weather, Flooding History 
and Childhood Diarrhoea Caused by 
the Parasite Cryptosporidium spp.: A 
systematic review and meta-analysis’, 
Science of the Total Environment,  
vol. 674, 2019, pp. 300–306.

267	 Akachi, Yoko, Donna Goodman, and David 
Parker, Global Climate Change and Child 
Health: A review of pathways, impacts and 
measures to improve the evidence base, 
UNICEF Innocenti, Florence, 2009, <www.
unicef-irc.org/publications/560-global-
climate-change-and-child-health-a-review-
of-pathways-impacts-and-measures.
html>, accessed 14 March 2024.

268	 Escobedo, Angel A., et al., ‘Potential 
Impact of Macroclimatic Variability on 
the Epidemiology of Giardiasis in Three 
Provinces of Cuba, 2010-2012’, Journal  
of Infection and Public Health, vol. 8, 
2015, pp. 80–89.

269	 Caballero-Ortega, Heriberto, et al., 
‘Seroprevalence and National Distribution 
of Human Toxoplasmosis in Mexico: 
Analysis of the 2000 and 2006 National 
Health Surveys’, Transactions of the Royal 
Society of Tropical Medicine and Hygiene, 
vol. 106, no. 11, 2012, pp. 653–659.

270	 Lloyd, S.J., Sari Kovats, and Benedict 
Armstrong, ‘Global Diarrhoea Morbidity, 
Weather and Climate’, Climate Research, 
vol. 34, no. 2, 2007, pp. 119–127.

271	 Bandyopadhyay, Sushenjit, Shireen Kanji, 
and Wang LiMin, ‘The Impact of Rainfall 
and Temperature Variation on Diarrheal 
Prevalence in Sub-Saharan Africa’, Applied 
Geography, vol. 33, 2012 pp. 63–72.

272	 Thiam, Sokhna, et al., ‘Association 
between Childhood Diarrhoeal 
Incidence and Climatic Factors in Urban 
and Rural Settings in the Health District 
of Mbour, Senegal’, International Journal 
of Environmental Research and Public 
Health, vol. 14, 2017, e1049.

273	 Uejio, Christopher, et al., ‘Drinking-
Water Treatment, Climate Change, 
and Childhood Gastrointestinal Illness 
Projections for Northern Wisconsin 
(USA) Communities Drinking Untreated 
Groundwater’, Hydrogeology Journal, vol. 
25, no.4, 2017, pp. 969–979.

274	 Alexander, Kathleen A., et al., ‘Climate 
Change is Likely to Worsen the Public 
Health Threat of Diarrheal Disease 
in Botswana’, International Journal of 
Environmental Research and Public Health, 
vol. 10, no. 4, 2013, pp. 1202–1230.

275	 Alexander, Kathleen A., Alexandra K. 
Heaney, and Jeffrey Shaman, ‘Hydrome-
teorology and Flood Pulse Dynamics 
Drive Diarrheal Disease Outbreaks 
and Increase Vulnerability to Climate 
Change in Surface-Water-Dependent 
Populations: A retrospective analysis’, 
PLoS Medicine, vol. 15, 2018, e1002688.

https://childmortality.org/causes-of-death/data
https://childmortality.org/causes-of-death/data
http://www.who.int/publications/m/item/burden-of-disease-attributable-to-unsafe-drinking-water--sanitation-and-hygiene--executive-summary
http://www.who.int/publications/m/item/burden-of-disease-attributable-to-unsafe-drinking-water--sanitation-and-hygiene--executive-summary
http://www.who.int/publications/m/item/burden-of-disease-attributable-to-unsafe-drinking-water--sanitation-and-hygiene--executive-summary
http://www.who.int/publications/m/item/burden-of-disease-attributable-to-unsafe-drinking-water--sanitation-and-hygiene--executive-summary
http://www.who.int/publications/m/item/burden-of-disease-attributable-to-unsafe-drinking-water--sanitation-and-hygiene--executive-summary
http://www.unicef-irc.org/publications/560-global-climate-change-and-child-health-a-review-of-pathways-impacts-and-measures.html
http://www.unicef-irc.org/publications/560-global-climate-change-and-child-health-a-review-of-pathways-impacts-and-measures.html
http://www.unicef-irc.org/publications/560-global-climate-change-and-child-health-a-review-of-pathways-impacts-and-measures.html
http://www.unicef-irc.org/publications/560-global-climate-change-and-child-health-a-review-of-pathways-impacts-and-measures.html
http://www.unicef-irc.org/publications/560-global-climate-change-and-child-health-a-review-of-pathways-impacts-and-measures.html


83

276	 Musengimana, Gentille, et al., 
‘Temperature Variability and Occurrence 
of Diarrhoea in Children under Five-
Years-Old in Cape Town Metropolitan 
Sub-Districts’, International Journal 
of Environmental Research and Public 
Health, vol. 13, 2016, e819.

277	 Thompson, Adeboyejo A., Matamale 
Lirvhuwani, and Shonisani D. Kharidza, 
‘Impact of Climate Change on 
Children’s Health in Limpopo Province, 
South Africa’, International Journal of 
Environmental Research and Public 
Health, vol. 9, no. 3, 2012, pp. 831–854.

278	 Mukabutera, Assumpta, et al., ‘Rainfall 
Variation and Child Health: Effect of 
rainfall on diarrhea among under 5 
children in Rwanda, 2010’, BMC Public 
Health, vol. 16, 2016, p. 731.

279	 Azage, Muluken, et al., ‘Effect of Climatic 
Variability on Childhood Diarrhea and its 
High Risk Periods in Northwestern Parts 
of Ethiopia’, PLoS One, vol. 12, 2017, 
e0186933.

280	 Bush, Kathleen F., et al., ‘Associations 
between Extreme Precipitation and 
Gastrointestinal-Related Hospital 
Admissions in Chennai, India’, 
Environmental Health Perspectives, vol. 
122, 2014, pp. 249–254.

281	 Mertens, Andrew, et al., ‘Associations 
between High Temperature, Heavy Rainfall, 
and Diarrhea among Young Children in 
Rural Tamil Nadu, India: A Prospective 
Cohort Study’, Environmental Health 
Perspectives, vol. 127, 2019, e47004.

282	 McIver, Lachlan J., et al., ‘Diarrheal 
Diseases and Climate Change in 
Cambodia: Environmental epidemiology 
and opportunities for adaptation’, Asia-
Pacific Journal of Public Health, vol. 28, 
2016, pp. 576–585.

283	 Zhang, Na, et al., ‘The Impact of the 
2016 Flood Event in Anhui Province, 
China on Infectious Diarrhea Disease: 
An interrupted time-series study’, 
Environment International, vol. 127,  
2019, pp. 801–809.

284	 Wangdi, Kinley, and Archie C. Clements, 
‘Spatial and Temporal Patterns of 
Diarrhoea in Bhutan 2003-2013’, BMC 
Infectious Diseases, vol. 17, 2017, e507.

285	 Thompson, Corinne N., et al., ‘The 
Impact of Environmental and Climatic 
Variation on the Spatiotemporal Trends 
of Hospitalized Pediatric Diarrhea in Ho 
Chi Minh City, Vietnam’, Health and Place,  
vol. 35, 2015, pp. 147–154.

286	 Chou, Wei-Chun, et al., ‘Modeling 
the Impact of Climate Variability on 
Diarrhea-Associated Diseases in 
Taiwan (1996-2007)’, Science of the Total 
Environment, vol. 409, 2010, pp. 43–51.

287	 Phung, Dung, et al., ‘Temperature 
as a Risk Factor for Hospitalisations 
Among Young Children in the Mekong 
Delta Area, Vietnam’, Occupational and 
Environmental Medicine, vol. 72, 2015, 
pp. 529–535.

288	 Onozuka, D., and M. Hashizume, 
‘Weather Variability and Paediatric 
Infectious Gastroenteritis’, Epidemiology 
and Infection, vol. 139, 2011,  
pp. 1369–1378.

289	 Mirsaeidi, Mehdi, et al., ‘Climate Change 
and Respiratory Infections’, Annals of the 
American Thoracic Society, vol. 13, 2016, 
pp. 1223–1230.

290	 Passos, Saulo D., et al., ‘Do Pollution 
and Climate Influence Respiratory 
Tract Infections in Children?’, Revista 
da Associacao Medica Brasileira, vol. 60, 
2014, pp. 276–282.

291	 Paynter, Stuart, et al., ‘Childhood 
Pneumonia: A neglected, climate-
sensitive disease?’, Lancet, vol. 376, 
2010, pp. 1804–1805.

292	 Xu, Zhiwei, et al., ‘Impact of Temperature 
on Childhood Pneumonia Estimated 
from Satellite Remote Sensing’, 
Environmental Research, vol. 132, 2014,  
pp. 334–341.

293	 Xu, Zhiwei, et al., ‘Temperature Variability 
and Childhood Pneumonia:  
An ecological study’, Environmental 
Health, vol. 13, 2014, e51.

294	 Ma, Yuxia, et al., ‘Effects of Extreme 
Temperatures on Hospital Emergency 
Room Visits for Respiratory Diseases in 
Beijing, China’, Environmental Science 
and Pollution Research, vol. 26, 2019,  
pp. 3055–3064.

295	 Harley, David, et al., ‘Climate Change and 
Infectious Diseases in Australia: Future 
prospects, adaptation options, and 
research priorities’, Asia-Pacific Journal of 
Public Health, vol. 23, 2011, pp. 54S–66S.

296	 Xu, Z, W. Hu, and S. Tong, ‘The 
Geographical Co-distribution and 
Socio-ecological Drivers of Childhood 
Pneumonia and Diarrhoea in 
Queensland, Australia’, Epidemiology and 
Infection, vol. 143, 2015, pp. 1096–1104.

297	 GuoQi, Yu, et al., ‘Impact of 
Meteorological Factors on Mumps and 
Potential Effect Modifiers: An analysis 
of 10 cities in Guangxi, Southern China’, 
Environmental Research, vol. 166, 2018,  
pp. 577–587.

298	 Onozuka, D., and M. Hashizume, ‘Effect 
of Weather Variability on the Incidence 
of Mumps in Children: A time-series 
analysis’, Epidemiology and Infection, vol. 
139, 2011, pp. 1692–1700.

299	 WangJian, Zhang, et al., ‘Boosted 
Regression Tree Model-based 
Assessment of the Impacts of 
Meteorological Drivers of Hand, Foot 
and Mouth disease in Guangdong, 
China’, Science of the Total Environment, 
vol. 553, 2016, pp. 366–371.

300	 Huang, Yong, et al., ‘Effect of 
Meteorological Variables on the 
Incidence of Hand, Foot, and Mouth 
Disease in Children: A time-series 
analysis in Guangzhou, China’, BMC 
Infectious Diseases, vol. 13, 2013, e134.

301	 Zhu, Lin, et al., ‘Assessment of 
Temperature Effect on Childhood Hand, 
Foot and Mouth Disease Incidence 
(0-5years) and Associated Effect 
Modifiers: A 17 cities study in Shandong 
Province, China, 2007-2012’, Science 
of the Total Environment, vol. 551–552, 
2016, pp. 452–459.

302	 Codjoe, Samuel N., and Vivian A. Nabie, 
‘Climate Change and Cerebrospinal 
Meningitis in the Ghanaian Meningitis 
Belt’, International Journal of 
Environmental Research and Public 
Health, vol. 11, 2014, pp. 6923–6939.

303	 Baker, Rachel E., et al., ‘Dynamic 
Response of Airborne Infections 
to Climate Change: Predictions for 
varicella’, Climatic Change, vol. 148, 2018, 
pp. 547–560.

304	 Adenowo, Abiola F., et al., ‘Impact of 
Human Schistosomiasis in Sub-Saharan 
Africa’, Brazilian Journal of Infectious 
Diseases, vol. 19, 2015, pp. 196–205.

305	 World Health Organization, Burden of 
Disease Attributable to Unsafe Drinking-
Water, Sanitation and Hygiene: Executive 
Summary, WHO, 2019.

306	 Ghazy, Ramy M., Asma Saidouni and 
Sarah H.N. Taha, ‘Promoting Child Health 
Through a Comprehensive One Health 
Perspective: A narrative review’, Egyptian 
Pediatric Association Gazette, vol. 72, art. 
3, 15 January 2024.

307	 United Nations Development 
Programme, Bracing for Superbugs: 
Strengthening environmental action in 
the One Health response to antimicrobial 
resistance, 2023, <www.unep.org/
resources/superbugs/environmental-
action>, accessed 1 May 2024.

308	 Lancet Editorial, ‘Twin Threats: Climate 
change and zoonoses’, Lancet Infectious 
Diseases, vol. 23, no. 1, January 2023.

309	 Favara, Giuliana, et al., ‘How 
Antimicrobial Resistance Is Linked 
to Climate Change: An overview of 
two intertwined global challenges’, 
International Journal of Environmental 
Research and Public Health,  
vol. 20, 2023.

http://www.unep.org/resources/superbugs/environmental-action
http://www.unep.org/resources/superbugs/environmental-action
http://www.unep.org/resources/superbugs/environmental-action


84

310	 Rzymski, Piotr, et al., ‘Climate Warming, 
Environmental Degradation and 
Pollution as Drivers of Antibiotic 
Resistance’, Environmental Pollution, vol. 
346, April 2024.

311	 Institute of Health Metrics and 
Evaluation, ‘Antimicrobial resistance 
(AMR)’, www.healthdata.org.

312	 United Nations Children’s Fund, The 
Urgent Threat of Drug-Resistant Infections, 
2023, <www.unicef.org/documents/amr-
urgent-threat-drug-resistant-infections>, 
accessed 1 May 2024.

313	 Colón-González, Filipe J., et al., 
‘Projecting the Risk of Mosquito-Borne 
Diseases in a Warmer and More 
Populated World: A multi-model, multi-
scenario intercomparison modelling 
study’, Lancet Planetary Health, vol. 5, no. 
7, 2021, pp. e404–414, <www.thelancet.
com/journals/lanplh/article/PIIS2542-
51962100132-7/fulltext>, accessed  
14 March 2024.

314	 Ryan, Sadie J., et al., ‘Warming 
Temperatures Could Expose More Than 
1.3 billion New People to Zika Virus Risk 
by 2050’, Global Change Biology, vol. 27, 
no. 1, January 2021, pp. 84–93.

315	 Dumic, Igor, and Edson Severnini, 
‘Ticking Bomb’: The impact of climate 
change on the incidence of Lyme 
disease. Canadian Journal of Infectious 
Diseases and Medical Microbiology, 2018, 
art. 5719081.

316	 Environmental Protection Agency, 
Climate Change and Children’s Health  
and Well-Being in the United States,  
US EPA, 2023.

317	 Antimicrobial Resistance Collaborators, 
‘Global burden of bacterial antimicrobial 
resistance in 2019: a systemic analysis’, 
The Lancet, 19 January 2022.

318	 United Nations Children’s Fund and 
Global Water Partnership, WASH 
Climate Resilient Development: Strategic 
Framework 2022, UNICEF and GWP, 2022.

319	 United States Environmental Protection 
Agency, ‘Climate Adaptation and Source 
Water Impacts’, <www.epa.gov/arc-x/
climate-adaptation-and-source-water-
impacts>, accessed 18 April 2024.

320	 United Nations Children’s Fund, The 
Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023.

321	 World Health Organization, Burden of 
Disease Attributable to Unsafe Drinking-
Water, Sanitation and Hygiene: 2019 
update, WHO, 28 June 2023.

322	 United Nations Children’s Fund, The 
Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023, 

323	 Ibid.

324	 World Health Organization, ‘Malnutrition 
fact sheet’, 01 March 2024.

325	 Dean, Gabriella, et al., ‘The Association 
of Food Insecurity with Mental Health 
in Preschool-Aged Children and Their 
Parents’, Pediatric Research, vol. 94, no. 
1, July 2023, pp. 290–295.

326	 Shankar, Priya, Rainjade Chung and 
Deborah Frank, ‘Association of Food 
Insecurity with Children’s Behavioral, 
Emotional, and Academic Outcomes: 
A systematic review’, Journal of 
Developmental & Behavioral Pediatrics,  
vol. 38, no. 2, March 2017, pp. 135–150.

327	 Cain, Kathryn, et al., ‘Association of Food 
Insecurity with Mental Health Outcomes 
in Parents and Children’, Academic 
Pediatrics, vol. 22, no. 7, October 2022, 
pp. 1105–1114.

328	 United Nations Children’s Fund, The 
Global Climate Crisis is a Child Nutrition 
Crisis: UNICEF Agenda for Child Nutrition 
and Climate Action, UNICEF, New York, 
December 2023.

329	 Lane, Melissa M., et al., ‘Ultra-Processed 
Food Exposure and Adverse Health 
Outcomes: Umbrella review of 
epidemiological meta-analyses’, BMJ, vol. 
384, art. 077310, 28 February 2024.

330	 Trentinaglia, Maria Teresa et al., ‘Climate 
change and obesity: A global analysis’, 
Global Food Security, Vol. 29, 2021.

331	 Mbow, C., et al., ‘Food Security’, in: 
Climate Change and Land: an IPCC 
special report on climate change, deser-
tification, land degradation, sustainable 
land management, food security, and 
greenhouse gas fluxes in terrestrial 
ecosystems, edited by P. R. Shukla et al., 
Cambridge University Press, 2019.

332	 Agostoni, Carlo, et al., ‘Interlinkages 
between Climate Change and 
Food Systems: The Impact on child 
malnutrition – Narrative review’, Nutrients, 
vol. 15, no. 2, 13 January 2023, p. 416.

333	 United Nations Children’s Fund,  
The Global Climate Crisis is a Child 
Nutrition Crisis.

334	 National Institute of Environmental 
Health Sciences, ‘Health Impacts of 
Extreme Weather’, <www.niehs.nih.gov/
research/programs/climatechange/
health_impacts/weather_related_
morbidity>, accessed 18 March 2024.

335	 Pudyastuti, Purwanti S., and Nurmuntaha 
A. Nugraha, ‘Climate Change Risks to 
Infrastructures:  A general perspective’, 
AIP Conference Proceedings, vol. 1977, no. 
040030, 2018.

336	 Ibid.

337	 Theirworld, Safe Schools: The hidden 
crisis, Theirworld, 2018.

338	 United Nations Environment 
Programme, Chemicals, Wastes and 
Climate Change: Interlinkages and 
potential for coordinated action, UNEP 
and Secretariats of the Basel, Rotterdam, 
Stockholm Conventions and the 
Minamata Convention on Mercury, May 
2021, <https://minamataconvention.org/
sites/default/files/documents/2021-07/
Climate_Change_Interlinkages.pdf>, 
accessed 11 March 2024.

339	 Ibid.

340	 Ibid.

341	 United Nations Children’s Fund, The 
Climate Crisis is a Child Rights Crisis: Intro-
ducing the Children’s Climate Risk Index.

342	 Ikonomova, Maria, and Kristen MacAskill, 
‘Climate Change Hazards, Physical 
Infrastructure Systems, and Public Health 
Pathways’, Environmental Research: 
Infrastructure and Sustainability, vol. 3, no. 
4, 5 October 2023.

343	 United Nations Children’s Fund, Early 
Childhood Development and Climate 
Change: Advocacy brief, UNICEF East  
Asia and Pacific Regional Office, 
Bangkok, 2022.

344	 World Health Organization, ‘Close to 
one billion people globally are served by 
health-care facilities with no electricity 
access or with unreliable electricity’, 
14 January 2023, <www.who.int/news/
item/14-01-2023-close-to-one-billion-
people-globally-are-served-by-health-
care-facilities-with-no-electricity-access-
or-with-unreliable-electricity>, accessed 
30 April 2024.

345	 Herbert, Bess, ‘How the Climate Crisis 
is Driving Violence Against Children 
– And emerging preventative and 
protective strategies to implement now’, 
Child Rights Connect, 17 January 2023, 
<https://childrightsconnect.org/how-the-
climate-crisis-is-driving-violence-against-
children-and-emerging-preventative-and-
protective-strategies-to-implement-now/>, 
accessed 19 March 2024.

346	 Education Cannot Wait, ‘The climate 
crisis disrupts the education of 40 
million children every year’, Press 
release, 8 December 2022.

347	 Perera, A. T., et al., ‘Quantifying the 
Impacts of Climate Change and Extreme 
Climate Events on Energy Systems’, 
Nature Energy, vol. 5, 2020, pp. 150–159.

348	 Schaeffer, Roberto, et al., ‘Energy Sector 
Vulnerability to Climate Change: A 
review’, Energy, vol. 38, no. 1, February 
2012, pp. 1–12.

349	 Costella, Cecilia, et al., ‘Social Protection 
and Climate Change: Scaling up 
ambition’, Social Protection Approaches 
to COVID-19 Expert Advice Service 
(SPACE), DAI Global UK Ltd, 2021.

http://www.healthdata.org
http://www.unicef.org/documents/amr-urgent-threat-drug-resistant-infections
http://www.unicef.org/documents/amr-urgent-threat-drug-resistant-infections
http://www.thelancet.com/journals/lanplh/article/PIIS2542-51962100132-7/fulltext
http://www.thelancet.com/journals/lanplh/article/PIIS2542-51962100132-7/fulltext
http://www.thelancet.com/journals/lanplh/article/PIIS2542-51962100132-7/fulltext
http://www.epa.gov/arc-x/climate-adaptation-and-source-water-impacts
http://www.epa.gov/arc-x/climate-adaptation-and-source-water-impacts
http://www.epa.gov/arc-x/climate-adaptation-and-source-water-impacts
http://www.niehs.nih.gov/research/programs/climatechange/health_impacts/weather_related_morbidity
http://www.niehs.nih.gov/research/programs/climatechange/health_impacts/weather_related_morbidity
http://www.niehs.nih.gov/research/programs/climatechange/health_impacts/weather_related_morbidity
http://www.niehs.nih.gov/research/programs/climatechange/health_impacts/weather_related_morbidity
https://minamataconvention.org/sites/default/files/documents/2021-07/Climate_Change_Interlinkages.pdf
https://minamataconvention.org/sites/default/files/documents/2021-07/Climate_Change_Interlinkages.pdf
https://minamataconvention.org/sites/default/files/documents/2021-07/Climate_Change_Interlinkages.pdf
http://www.who.int/news/item/14-01-2023-close-to-one-billion-people-globally-are-served-by-health-care-facilities-with-no-electricity-access-or-with-unreliable-electricity
http://www.who.int/news/item/14-01-2023-close-to-one-billion-people-globally-are-served-by-health-care-facilities-with-no-electricity-access-or-with-unreliable-electricity
http://www.who.int/news/item/14-01-2023-close-to-one-billion-people-globally-are-served-by-health-care-facilities-with-no-electricity-access-or-with-unreliable-electricity
http://www.who.int/news/item/14-01-2023-close-to-one-billion-people-globally-are-served-by-health-care-facilities-with-no-electricity-access-or-with-unreliable-electricity
http://www.who.int/news/item/14-01-2023-close-to-one-billion-people-globally-are-served-by-health-care-facilities-with-no-electricity-access-or-with-unreliable-electricity
https://childrightsconnect.org/how-the-climate-crisis-is-driving-violence-against-children-and-emerging-preventative-and-protective-strategies-to-implement-now/
https://childrightsconnect.org/how-the-climate-crisis-is-driving-violence-against-children-and-emerging-preventative-and-protective-strategies-to-implement-now/
https://childrightsconnect.org/how-the-climate-crisis-is-driving-violence-against-children-and-emerging-preventative-and-protective-strategies-to-implement-now/
https://childrightsconnect.org/how-the-climate-crisis-is-driving-violence-against-children-and-emerging-preventative-and-protective-strategies-to-implement-now/


85

350	 World Bank, ‘Global Action Urgently 
Needed to Halt Historic Threats to 
Poverty Reduction’, 7 October 2020, 
<www.worldbank.org/en/news/
feature/2020/10/07/global-action-
urgently-needed-to-halt-historic-threats-
to-poverty-reduction>, accessed  
1 May 2024.

351	 End Violence Against Children, ‘How the 
Climate Crisis is Driving Violence Against 
Children – And what we can do about it’, 
14 November 2022, <www.end-violence.
org/articles/how-climate-crisis-driving-
violence-against-children-and-what-we-
can-do-about-it>, accessed 1 May 2024.

352	 United Nations Children’s Fund, Children 
Displaced in a Changing Climate: 
Preparing for a future already underway, 
UNICEF, New York, 2023.

353	 Ibid.

354	 Uddin, Raisa, et al., ‘A Global Child 
Health Perspective on Climate Change, 
Migration and Human Rights’, Current 
Problems in Pediatric and Adolescent 
Health Care, vol. 51, no.6, June 2021, 
101029.

355	 Ibid.

356	 Jordans, M.D., and W.A. Tol, ‘Mental 
Health and Psychosocial Support for 
Children in Areas of Armed Conflict: Call 
for a systems approach’, BJPsychology 
International, vol. 12, no. 3, 1 August 
2015, pp. 72–75.

357	 United Nations Committee on the 
Rights of the Child, General Comment 
No. 26 (2023) on Children’s Rights and 
the Environment with a Special Focus on 
Climate Change, 22 August 2023, <www.
ohchr.org/en/documents/general-
comments-and-recommendations/
crccgc26-general-comment-no-26-2023-
childrens-rights>, accessed 18 April 2024.

358	 Intergovernmental Panel on Climate 
Change, Synthesis Report of the IPCC 
Sixth Assessment Report (AR6), <https://
report.ipcc.ch/ar6syr/pdf/IPCC_AR6_
SYR_LongerReport.pdf>, accessed 17 
April 2024.

359	 United Nations Environment 
Programme, Emissions Gap Report, 
UNEP, 2023, <www.unep.org/resources/
emissions-gap-report-2023>, accessed 
17 April 2024.

360	 Human Rights Council, A/HRC/54/25 
The toxic impacts of some proposed 
climate change solutions, Human 
Rights Council, <https://undocs.
org/Home/Mobile?FinalSymbol 
=A%2FHRC%2F54%2F25>, 13 July 2023.

361	 United Nations/United Nations Energy, 
A Global Roadmap for Just and Inclusive 
Clean Cooking Transition, 2023, <www.
un.org/en/energy/page/new-un-energy-
policy-brief-provides-roadmap-clean-
cooking>, accessed 17 April 2024.

362	 United Nations Office for Disaster 
Risk Reduction, ‘Early warnings for all’, 
UNDRR, <www.undrr.org/early-warnings-
for-all>, accessed 17 April 2024.

363	 The United Nations GlobalEarly Warning 
Initiative for the Implementation 
of Climate Adaptation, WMO, 2022, 
<https://library.wmo.int/records/
item/58209-early-warnings-for-all>, 
accessed 17 April 2024.

364	 Children’s Environmental Health 
Collaborative, ‘Introduction to children’s 
environmental health e-course’, <https://
ceh.unicef.org/resources/introduction-
childrens-environmental-health-course>, 
accessed 26 April 2024.

365	 World Health Organization, ‘Universal 
Health Coverage (UHC)’, WHO, 5 October 
2023, <www.who.int/news-room/fact-
sheets/detail/universal-health-coverage-
(uhc)>, accessed 17 April 2024.

366	 World Health Organization, ‘Primary 
Health Care’, <www.who.int/health-
topics/primary-health-care>, accessed 
17 April 2024.

367	 World Health Organization, ‘Building 
Climate-Resilient Health Systems’, <www.
who.int/teams/environment-climate-
change-and-health/climate-change-
and-health/country-support/building-
climate-resilient-health-systems/
climate-informed-health-programmes>, 
accessed 17 April 2024.

368	 World Health Organization, Operational 
Framework for Building Climate Resilient 
and Low Carbon Health Systems, WHO, 
9 November 2023.

369	 United Nations Children’s Fund, 
‘Strengthening national supply chains’, 
UNICEF, <www.unicef.org/supply/
strengthening-national-supply-chains>, 
accessed 24 April 2024.

370	 World Health Organization, Health 
Emergency and Disaster Risk 
Management Framework, WHO, 2019, 
<https://iris.who.int/bitstream/hand
le/10665/326106/9789241516181-eng.
pdf?sequence=1>, accessed 24 April 2024.

371	 Community Health Roadmap, <www.
communityhealthroadmap.org/>, 
accessed 26 April 2024.

372	 United Nations Children’s Fund,  
The Global Climate Crisis is a Child 
Nutrition Crisis: UNICEF Agenda for Child 
Nutrition and Climate Action, UNICEF, 
New York, December 2023.

373	 United Nations Children’s Fund,  
The UNICEF Sustainability and Climate 
Change Action Plan, UNICEF, New York, 
November 2023.

374	 United Nations Children’s Fund, The 
Climate-Changed Child: A Children’s 
Climate Risk Index Supplement, UNICEF, 
New York, November 2023.

375	 Mbow, C., et al., ‘Food Security’, in 
Climate Change and Land: an IPCC 
special report on climate change, 
desertification, land degradation, 
sustainable land management, food 
security, and greenhouse gas fluxes 
 in terrestrial ecosystems, edited by 
P.R. Shukla, et al., 2019, <www.ipcc.ch/
site/assets/uploads/sites/4/2022/11/
SRCCL_Chapter_5.pdf>, accessed  
2 May 2024.

376	 United Nations Children’s Fund, Core 
Commitments for Children, UNICEF, New 
York, October 2020.

377	 United Nations Office for Disaster 
Risk Reduction, ‘Climate Action and 
Disaster Risk Reduction’, <www.undrr.
org/climate-action-and-disaster-risk-
reduction>, accessed 17 April 2024.

378	 United Nations Environment 
Programme, One Health Joint Plan of 
Action (2022–2026), FAO-UNEP-WHO-
WOAH, 17 October 2022, <www.unep.
org/resources/publication/one-health-
joint-plan-action-2022-2026>, accessed 
2 May 2024.

379	 End Child Poverty Global Coalition, 
A Disproportionate Burden: 
Children in poverty bearing the 
brunt of the climate crisis, 2023, 
<https://static1.squarespace.com/
static/56588879e4b0060cdb607883/
t/656d8b4bfd8dad3efab
d3be2/1701677902417/
Children+in+poverty+-+Climate+crisis+-
+Summary.pdf>, accessed 2 May 2024.

380	 United Nations Children’s Fund, Children 
Uprooted in a Changing Climate, UNICEF, 
New York, October 2021, <www.unicef.
org/media/109421/file/Children%20
uprooted%20in%20a%20changing%20
climate.pdf>, accessed 2 May 2024.

381	 United Nations Children’s Fund,  
Guiding Principles for Children on the 
Move in the Context of Climate Change, 
UNICEF, New York, July 2022, <www.
unicef.org/globalinsight/media/2796/
file/UNICEF-Global-Insight-Guiding-
Principles-for-children-on-the-move-in-
the-context-of-climate-change-2022.
pdf>, accessed 2 May 2024.

http://www.worldbank.org/en/news/feature/2020/10/07/global-action-urgently-needed-to-halt-historic-threats-to-poverty-reduction
http://www.worldbank.org/en/news/feature/2020/10/07/global-action-urgently-needed-to-halt-historic-threats-to-poverty-reduction
http://www.worldbank.org/en/news/feature/2020/10/07/global-action-urgently-needed-to-halt-historic-threats-to-poverty-reduction
http://www.worldbank.org/en/news/feature/2020/10/07/global-action-urgently-needed-to-halt-historic-threats-to-poverty-reduction
http://www.end-violence.org/articles/how-climate-crisis-driving-violence-against-children-and-what-we-can-do-about-it
http://www.end-violence.org/articles/how-climate-crisis-driving-violence-against-children-and-what-we-can-do-about-it
http://www.end-violence.org/articles/how-climate-crisis-driving-violence-against-children-and-what-we-can-do-about-it
http://www.end-violence.org/articles/how-climate-crisis-driving-violence-against-children-and-what-we-can-do-about-it
http://www.ohchr.org/en/documents/general-comments-and-recommendations/crccgc26-general-comment-no-26-2023-childrens-rights
http://www.ohchr.org/en/documents/general-comments-and-recommendations/crccgc26-general-comment-no-26-2023-childrens-rights
http://www.ohchr.org/en/documents/general-comments-and-recommendations/crccgc26-general-comment-no-26-2023-childrens-rights
http://www.ohchr.org/en/documents/general-comments-and-recommendations/crccgc26-general-comment-no-26-2023-childrens-rights
http://www.ohchr.org/en/documents/general-comments-and-recommendations/crccgc26-general-comment-no-26-2023-childrens-rights
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_LongerReport.pdf
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_LongerReport.pdf
https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_LongerReport.pdf
http://www.unep.org/resources/emissions-gap-report-2023
http://www.unep.org/resources/emissions-gap-report-2023
https://www.ohchr.org/en/documents/thematic-reports/ahrc5425-toxic-impacts-some-proposed-climate-change-solutions-report
https://www.ohchr.org/en/documents/thematic-reports/ahrc5425-toxic-impacts-some-proposed-climate-change-solutions-report
https://www.ohchr.org/en/documents/thematic-reports/ahrc5425-toxic-impacts-some-proposed-climate-change-solutions-report
http://www.un.org/en/energy/page/new-un-energy-policy-brief-provides-roadmap-clean-cooking
http://www.un.org/en/energy/page/new-un-energy-policy-brief-provides-roadmap-clean-cooking
http://www.un.org/en/energy/page/new-un-energy-policy-brief-provides-roadmap-clean-cooking
http://www.un.org/en/energy/page/new-un-energy-policy-brief-provides-roadmap-clean-cooking
http://www.undrr.org/early-warnings-for-all
http://www.undrr.org/early-warnings-for-all
https://library.wmo.int/records/item/58209-early-warnings-for-all
https://library.wmo.int/records/item/58209-early-warnings-for-all
https://ceh.unicef.org/resources/introduction-childrens-environmental-health-course
https://ceh.unicef.org/resources/introduction-childrens-environmental-health-course
https://ceh.unicef.org/resources/introduction-childrens-environmental-health-course
http://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
http://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
http://www.who.int/news-room/fact-sheets/detail/universal-health-coverage-(uhc)
http://www.who.int/health-topics/primary-health-care
http://www.who.int/health-topics/primary-health-care
http://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/country-support/building-climate-resilient-health-systems/climate-informed-health-programmes
http://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/country-support/building-climate-resilient-health-systems/climate-informed-health-programmes
http://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/country-support/building-climate-resilient-health-systems/climate-informed-health-programmes
http://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/country-support/building-climate-resilient-health-systems/climate-informed-health-programmes
http://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/country-support/building-climate-resilient-health-systems/climate-informed-health-programmes
http://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health/country-support/building-climate-resilient-health-systems/climate-informed-health-programmes
http://www.unicef.org/supply/strengthening-national-supply-chains
http://www.unicef.org/supply/strengthening-national-supply-chains
https://iris.who.int/bitstream/handle/10665/326106/9789241516181-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/326106/9789241516181-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/326106/9789241516181-eng.pdf?sequence=1
http://www.communityhealthroadmap.org/
http://www.communityhealthroadmap.org/
http://www.ipcc.ch/site/assets/uploads/sites/4/2022/11/SRCCL_Chapter_5.pdf
http://www.ipcc.ch/site/assets/uploads/sites/4/2022/11/SRCCL_Chapter_5.pdf
http://www.ipcc.ch/site/assets/uploads/sites/4/2022/11/SRCCL_Chapter_5.pdf
http://www.undrr.org/climate-action-and-disaster-risk-reduction
http://www.undrr.org/climate-action-and-disaster-risk-reduction
http://www.undrr.org/climate-action-and-disaster-risk-reduction
http://www.unep.org/resources/publication/one-health-joint-plan-action-2022-2026
http://www.unep.org/resources/publication/one-health-joint-plan-action-2022-2026
http://www.unep.org/resources/publication/one-health-joint-plan-action-2022-2026
https://static1.squarespace.com/static/56588879e4b0060cdb607883/t/656d8b4bfd8dad3efabd3be2/1701677902417/Children+in+poverty+-+Climate+crisis+-+Summary.pdf
https://static1.squarespace.com/static/56588879e4b0060cdb607883/t/656d8b4bfd8dad3efabd3be2/1701677902417/Children+in+poverty+-+Climate+crisis+-+Summary.pdf
https://static1.squarespace.com/static/56588879e4b0060cdb607883/t/656d8b4bfd8dad3efabd3be2/1701677902417/Children+in+poverty+-+Climate+crisis+-+Summary.pdf
https://static1.squarespace.com/static/56588879e4b0060cdb607883/t/656d8b4bfd8dad3efabd3be2/1701677902417/Children+in+poverty+-+Climate+crisis+-+Summary.pdf
https://static1.squarespace.com/static/56588879e4b0060cdb607883/t/656d8b4bfd8dad3efabd3be2/1701677902417/Children+in+poverty+-+Climate+crisis+-+Summary.pdf
https://static1.squarespace.com/static/56588879e4b0060cdb607883/t/656d8b4bfd8dad3efabd3be2/1701677902417/Children+in+poverty+-+Climate+crisis+-+Summary.pdf
http://www.unicef.org/media/109421/file/Children%20uprooted%20in%20a%20changing%20climate.pdf
http://www.unicef.org/media/109421/file/Children%20uprooted%20in%20a%20changing%20climate.pdf
http://www.unicef.org/media/109421/file/Children%20uprooted%20in%20a%20changing%20climate.pdf
http://www.unicef.org/media/109421/file/Children%20uprooted%20in%20a%20changing%20climate.pdf
http://www.unicef.org/globalinsight/media/2796/file/UNICEF-Global-Insight-Guiding-Principles-for-children-on-the-move-in-the-context-of-climate-change-2022.pdf
http://www.unicef.org/globalinsight/media/2796/file/UNICEF-Global-Insight-Guiding-Principles-for-children-on-the-move-in-the-context-of-climate-change-2022.pdf
http://www.unicef.org/globalinsight/media/2796/file/UNICEF-Global-Insight-Guiding-Principles-for-children-on-the-move-in-the-context-of-climate-change-2022.pdf
http://www.unicef.org/globalinsight/media/2796/file/UNICEF-Global-Insight-Guiding-Principles-for-children-on-the-move-in-the-context-of-climate-change-2022.pdf
http://www.unicef.org/globalinsight/media/2796/file/UNICEF-Global-Insight-Guiding-Principles-for-children-on-the-move-in-the-context-of-climate-change-2022.pdf
http://www.unicef.org/globalinsight/media/2796/file/UNICEF-Global-Insight-Guiding-Principles-for-children-on-the-move-in-the-context-of-climate-change-2022.pdf


86

Published by UNICEF
Division of Global Communication  
and Advocacy
3 United Nations Plaza
New York, NY 10017, USA

pubdoc@unicef.org
www.unicef.org

ISBN: 978-92-806-5579-7

© United Nations Children’s Fund  
(UNICEF), July 2024

For every child
Whoever she is.
Wherever he lives.
Every child deserves a childhood.
A future.
A fair chance.
That’s why UNICEF is there.
For each and every child.
Working day in and day out.
In more than 190 countries and territories.
Reaching the hardest to reach.
The furthest from help.
The most excluded.
It’s why we stay to the end.
And never give up.

mailto:pubdoc%40unicef.org?subject=
http://www.unicef.org

