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Climate change and child wellbeing: a systematic evidence
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We developed a systematic evidence and gap map (2014-24) to assess how climate change impacts, mitigation, and
adaptation affect the wellbeing of children aged 0-18 years globally, and discussed findings with the Children
in All Policies 2030 Youth Advisory Board. Health was the most researched child wellbeing domain
(84%; 948 of 1127 studies), followed by education (15%; n=171), and food security and nutrition (14%; n=160). Research
on children’s agency and resilience, displacement, socioeconomic distress, and safety received less attention. Health
research gaps included limited studies on vector-borne diseases, children’s mental health beyond post-traumatic
stress disorder, and health outcomes for children aged 5-18 years. Mitigation and adaptation research focused largely
on educational (45%; 114 of 252 studies) and behavioural changes (31%; n=79), with gaps in the evaluation of
financing, infrastructure, technology, clean energy, and policy actions. Youth advisory board members emphasised
the importance of schools, social media, and intergenerational dialogue in driving climate action while protecting

children’s wellbeing.

Background
Half of the world’s 2-2 billion children aged 0-18 years
live in 33 countries that are deemed at extremely high
risk from climate change.' Climate change impacts are
worsening over time—under current policy pledges,
children born in 2020 will experience a two-fold to
seven-fold increase in extreme weather events across
their lifetime compared with people born in 1960,
highlighting major intergenerational climate justice.”
Rising temperatures increase the risk of preterm birth,
low birthweight, and stillbirth.>* Shifting temperature
and precipitation patterns alter the spread of vector-borne
diseases, including malaria, dengue virus, Zika virus, and
chikungunya, all of which threaten children’s health.””
Heavy rainfall and intense droughts disrupt safe water
access and food security, worsening child morbidity and
mortality.® Poor air quality from increased concentrations
of pollen, ozone, and wildfire smoke, together with
emissions from vehicles, power generation, and industry,
raises asthma and allergy risks.” Extreme weather events
and environmental degradation contribute to injuries,”
mental health problems,"? undernutrition,** violence,”
and education disruptions.® Climate change also
undermines caregivers’ ability to provide safe housing,
food, and responsive care.”® As a result of these
intersecting threats, climate change is expected to worsen
child health inequalities, both globally and locally.”
Existing syntheses on climate change and children
have largely focused on single (eg, health) rather than
multiple domains of wellbeing, despite recurrent calls
to consider child wellbeing holistically.” The Nurturing
Care Framework, for example, outlines five essential
contributors to child wellbeing: good health; adequate
nutrition; safety and security; responsive caregiving;
and opportunities for early learning.”? A WHO-supported
adolescent wellbeing framework similarly includes:
(1) good health and optimum nutrition; (2) connectedness,
positive values, and contributions to society; (3) safety
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and a supportive environment; (4) learning, competence,
education, skills, and employability; and (5) agency and
resilience (see the appendix [pp 1-4] for definitions of all
terms).” These frameworks provide a scaffolding for
examing the relationships between climate change and
child wellbeing holistically, rather than within single
domains.

Additionally, existing syntheses on climate change
and children have focused on climate change impacts
rather than mitigation and adaptation. A review of
the effects of climate change mitigation policies on
child health found 23 modelling studies showing that
greenhouse gas mitigation policies would improve
children’s health by reducing air pollution, but little
evidence for other cobenefits from mitigation.* Another
review found no studies describing the effects of
adaptation on child health.” As climate change
intensifies, research on the potential of mitigation and
adaptation actions to safeguard child wellbeing becomes
ever more crucial.

Finally, few syntheses on climate change and child
wellbeing have engaged children or young people
themselves in discussing results and recommendations,
despite a 2023 General Comment on the 1989 Convention
on the Rights of the Child stipulating that children have
the right to participate in decisions about climate change
mitigation and adaptation.*

In this Review, we aimed to map evidence on how
climate change and climate-related mitigation and
adaptation affect the wellbeing of children aged 0-18 years
globally to identify future research priorities for and with
children.

Methods

Search strategy and selection criteria

We developed a systematic evidence and gap map.” We
identified climate-related studies with an early conceptual
framework developed by The Lancet Countdown on Health
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14455 records identified from databases
4415 Web of Science
5671 Scopus
4155 Ovid MEDLINE
214 ClinicalTrials.gov

—>| 6542 duplicates removed

A 4

| 7913 records screened |

) 4638 records excluded for not meeting inclusion
criteria

A 4

3275 sought for retrieval |

—>| 4 reports not retrieved

4

3271 assessed for eligibility |

2144 reports excluded
304 descriptive study with no outcome data
230 narrative review
823 no climate change-related impact,
mitigation, or adaptation

671 no outcome data on child wellbeing

47 duplicate study with no new outcome

1 not in English language
35 unable to retrieve full text
33 outside of publication date range

v

1127 included in evidence and gap map

Figure 1: Study inclusion flowchart

and Climate Change to map direct effects of climate
change through changes in temperature, humidity, and
precipitation; extreme weather events; and marine effects;
as well as indirect effects through changes in air pollution,
vector patterns, ecosystem disruption, food insecurity,
displacement, immobility, conflict, exploitation, and
economic shocks.” Our category of direct impacts aligns
with the Intergovernmental Panel on Climate Change
(IPCC)’s concept of climate hazards within the Hazard,
Vulnerability, and Exposure framework” We used a
modified IPCC taxonomy to characterise mitigation and
adaptation actions.®

We used and expanded the Nurturing Care and
WHO’s Adolescent Wellbeing frameworks to define
seven interlinked domains of child wellbeing in alignment
with WHO’s definition of wellbeing: (1) food security and
nutrition; (2) education and employment; (3) displacement,
immobility, and connectedness; (4) socioeconomic
distress; (5) health; (6) safety, conflict, violence, and
exploitation; and (7) agency and resilience.””*" Similar to
the Nurturing Care Framework, we separated health from
food security and nutrition to obtain a more precise picture

of research in each domain, and added socioeconomic
distress because it appears as a key determinant of child
health under climate change in existing literature.”> We
mapped health studies according to whether they focused
on mortality, morbidity (using causes of disability-adjusted
life-years [DALYs] from the 2021 Global Burden of Disease
Level 2 classification system), or only general health care-
seeking behaviour.” Some outcomes did not readily fit in
this classification system. For example, we used the
Institute for Health Metrics and Evaluation’s DALY cause
classification system to map studies focusing on mental
health disorders (eg, depression or post-traumatic stress
disorder [PTSD]), but placed other outcomes related to
mental wellbeing (eg, negative climate emotions) in the
other category within health outcomes. In both the gap
map and in discussions with young people, we used
WHO'’s definition of mental health as “a state of mental
well-being that enables people to cope with the stresses
of life, realize their abilities, learn well and work well,
and contribute to their community”.* Early childhood
development outcomes were coded by relevance (eg,
education for early learning outcomes, nutrition, and food
security for anthropometric measures). A full dictionary of
focus areas (direct and indirect impacts, mitigation, or
adaptation) and child wellbeing outcomes, along with our
search strategy, are available in the appendix (pp 5-7).

MM conducted database searches on Jan 19, 2023,
in Ovid MEDLINE, Web of Science, Scopus, and
ClinicalTrials.gov, and AP updated these searches on
Jan 4, 2025. We included systematic and scoping reviews
as well as original research with quantitative, qualitative,
or mixed designs published Jan 1, 2014, to Dec 31, 2024,
involving children aged 0-18 years and studies on
climate change impact, mitigation, or adaptation. We
included studies conducted in any country and of any
sample size if they met one or more of the following
criteria: 50% or more of the study population were
children aged 0-18 years (including fetuses); 50% or
more of the age range studied was between
0 years and 18 years; or if a child-specific subgroup
analysis was conducted. We included studies on climate
change impacts, mitigation, or adaptation of any type,
intensity, duration, or complexity, across all sectors and
administrative levels. Outcomes at any timescale related
to child wellbeing were included, including those where
exposure occurred in childhood and outcomes in
adulthood. Pilot and ongoing studies were included. We
also included scoping and systematic reviews based on
whether the reviews themselves met the inclusion
criteria, rather than whether their included studies met
the criteria.

We excluded studies describing impacts, mitigation, or
adaptation actions not related to climate change; narrative
reviews; descriptive studies without outcome data; case
reports; books; conference papers; editorials; commen-
taries; errata; corrections; animal studies; non-English
literature; and studies without full text.
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Screening and data extraction

MM and Heather Chesters (University College London
Institute of Child Health [London, UK]) imported
records into EndNote (version 21) and removed
duplicates. MM and AP performed title and abstract
screening, followed by full-text reviews using
EPPI-Reviewer.* MM created a screening and data
extraction tool. Reviewers (MM, SR, and AP)
independently conducted full-text reviews and data
extraction, with an interim analysis on 10% of studies
to reconcile differences and refine coding tools. Figure 1
shows the study inclusion flowchart.

For each study, we extracted data on impacts, mitigation,
and adaptation; child wellbeing outcomes; publication
year; WHO region (ie, Africa, Americas, Eastern
Mediterranean, Europe, South-East Asia, and Western
Pacific); country (including whether identified as at
extremely high risk from the impacts of climate change by
the Children’s Climate Risk Index, as detailed in the
appendix [pp 9-10]); setting (urban, rural, or mixed); sex
(male, female, or both); age of participants; and study
design (systematic review, scoping review, randomised
controlled trial, quasi-experimental study, qualitative
study, mixed methods, observational study, modelling
study, or other).

We classified quasi-experimental studies as such if they
used the label “quasi-experimental” in the title, abstract,
or methods sections, or if they used labels relating to
non-randomised studies (ie, non-randomised controlled
trials, natural experiment, instrumental variable analysis,
interrupted time series, or case-crossover).” Due to
the large number of included studies, we did not
assess their quality. Results were reported using the
PRISMA framework (see the appendix [pp 14-17] for
the PRISMA checklist).

Data mapping and analysis

We used EPPI-Mapper to chart studies by focus and child
wellbeing outcome, identifying research concentrations
and gaps.” As studies could investigate multiple focus
areas and child wellbeing outcomes, some appear in
multiple cells. We summarised findings for each
intersection. Several studies examined both mitigation
and adaptation actions—eg, community-based projects
that promoted renewable energy and heat adaptation—so
we grouped them under one category.

Collaboration with youth advisory board

We collaborated with four youth advisory board members
(SA, EL, AM, and KM) aged 16-17 years from the
Children in All Policies 2030 project. The board consisted
of 22 young people aged 13-18 years from 17 countries
recruited via online platforms. We invited board
members to discuss climate change and spoke to all
four members who volunteered. We asked about the
impacts of climate change on children’s wellbeing, their
views on the gap map findings, and future research
priorities. AP conducted online discussions, summarised
findings, and contacted participants to review these
summaries and the overall study discussion. We received
approval from University College London’s Research
Ethics Committee (reference number 1881/011) for
engaging with young people.

Results

Our evidence and gap map included 1127 individual
studies: 1027 primary studies, 30 scoping reviews, and
70 systematic reviews. Figure 2 is a heatmap of studies by
country. Many primary studies used data from the USA
(22%; n=226), China (14%; n=148), India (6%; n=64), and
Australia (6%; n=61). 19% (n=198) of primary studies had

Number of studies
I 100

[ 80-99

[ 60-79

[ 40-59
[120-39
119

[ No studies

Figure 2: Heatmap of studies on climate change and child wellbeing by country
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Marine effects

Extreme weather events

Changes in temperature, humidity, and precipitation

Changing vector patterns

Displacement, immobility, conflict, and exploitation

Ecosystem disruption

Food insecurity

Direct effects of climate change

Indirect effects of climate change

Economic shock

Air pollution

Clean energy
Policy and legislation

Information and forecasting

Physical infrastructure

Green and blue infrastructure

Financing

Technology

Planning and resource management

Practice and behaviour

Mitigation and adaptation actions

Broad
focus

Education and training

Specific focus

Agency and resilience

Displacement, immobility,
and connectedness

Education and employment

Food security and nutrition

Health

Safety, conflict, violence,
and exploitation

Socioeconomic distress

Child wellbeing outcomes

Figure 3: Sankey diagram of study focus areas and child wellbeing outcomes

For more on the full evidence
and gap map see https://cap-
2030.0rg/evidence-map/cap-
2030-evidence-gap-map.html
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data from the 33 countries identified by UNICEF as at
extremely high risk from climate change. Among these,
Bangladesh (6%; n=62), Kenya (5%; n=49), and Nigeria
(4%; n=40) were the most represented.

Figure 3 is a Sankey diagram showing the focus areas
for all 1127 studies. The full evidence and gap map can be
filtered by country, WHO region, child age, and study
design. Health (84%; n=948) was the most researched
child wellbeing domain; followed by education and
employment (15%; n=171); food security and nutrition
(14%; n=160); agency and resilience (9%; n=99); dis-
placement, immobility, and connectedness (5%; n=61);
socioeconomic distress (5%; n=59); and safety, conflict,
violence, and exploitation (4%; n=47).

Figure 4 describes the main child health outcomes
studied. 13% (120 of 948 studies) of studies across the
health domain included mortality outcomes, and 84%
(n=797) focused on DALY-related outcomes. Of these
797 studies, maternal and neonatal disorders (21%;
n=165) were the most researched cause of DALYs. Other
major DALY causes researched included mental disorders
(19%; n=151, including 44 studies on PTSD), chronic

respiratory diseases (15%; n=121), and enteric infections
(12%; n=98). Fewer studies focused on respiratory
infections and tuberculosis (11%; n=86), unintentional
injuries (8%; n=66), other infectious diseases (4%; n=30),
or neglected tropical diseases and malaria (4%; n=28).
There were 20 or fewer studies on other DALY causes,
such as skin diseases (2%; n=13), diabetes and kidney
diseases (2%; n=12), self-harm and violence (1%; n=9), or
transport injuries (<1%; n=4). 124 (16%) studies had
outcomes that could not be classified using the DALY
system: 34 (27%) examined developmental outcomes, 20
(16%) examined climate-related anxiety, 14 (11%)
examined general psychological distress, and seven (6%)
examined on sleep-related outcomes.

Impacts of climate change on child wellbeing: research
gaps

84% (n=952) of all studies focused on the impacts of
climate change rather than actions of mitigation or
adaptation, or both. 77% (n=864) assessed direct
impacts. Of these 864 studies, 88% (n=763) examined
impacts through changes in temperatures, humidity,
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Maternal and neonatal disorders
Mental disorders
Nutritional deficiencies
Other
Chronic respiratory diseases
Mortality
Enteric infections
Respiratory infections and TB
Unintentional injuries
Other infectious diseases 30
NTDs and malaria 28
Cardiovascular diseases 25
Other NCDs 19
Skin and subcutaneous diseases 13
Diabetes and kidney diseases 12
Neurological disorders 12
Neoplasms 12
Substance use disorders 8
Digestive diseases 7
Sense organ disease
Musculoskeletal disorder
Transport injuries
HIV/AIDS and STls

R

165
151
148
125
121
120
98
86
66

Studies (n)

Figure 4: Focus of health outcomes studies

TB=tuberculosis. NTD=neglected tropical disease. NCD=non-communicable disease. STI=sexually-transmitted disease.

and precipitation, 66% through extreme weather events
(n=574), and 4% (n=38) through marine effects.

Most of the 952 studies on the direct impacts of
climate change on child wellbeing focused on children’s
health (83%; n=790). Fewer studies examined direct
impacts on food security and nutrition (14%; n=135),
and education and employment (10%; n=91). Research
on the direct impacts of climate change on children’s
socioeconomic distress (5%; n=47); displacement,
immobility, and connectedness (5%; n=46); agency and
resilience (5%; n=43); and safety, conflict, violence,
and exploitation (4%; n=37) was even more limited.

Less than a quarter (23%; n=263) of all studies focused
on the indirect impacts of climate change on child
wellbeing. Of these, 55% (n=145) explored impacts
through the exacerbation of air pollution, with fewer
studies examining ecosystem disruption (25%; n=65);
food insecurity (21%; n=54); economic shocks (21%; n=54);
displacement, immobility, conflict, or exploitation (14%;
n=37); or changing vector patterns (6%; n=16).

47% (n=445) of the 948 studies on the impacts of
climate change on child health focused on children
younger than 5 years, while research on other wellbeing
domains mostly focused on children aged 5-18 years
(74%; 208 of 280 studies).

Of the 790 studies on direct impacts of climate change
on child health, 59% (n=470) were observational,
23% (n=179) were quasi-experimental (mainly case-
crossover designs), 4% (n=35) were qualitative, and
2% (n=17) were mixed methods. Other domains had more
varied designs. Among the 41 empirical studies on
displacement, immobility, and connectedness, 17 were
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qualitative; 16 were observational; five were mixed
methods; and three were quasi-experimental.

Impacts of climate change mitigation and adaptation
on child wellbeing: research gaps

Less than a quarter (22%; n=252) of all studies focused
on the effects of mitigation or adaptation, or both, actions
on child wellbeing. Of these, 45% (n=114) examined the
effects of education and training, 31% (n=79) examined
practice or behaviour, and 19% (n=31) examined planning
or resource management. Fewer studies explored the
effects of technology (12%; n=31), physical infrastructure
(9%; n=23), financing (9%; n=22), information and
forecasting (8%; n=21), green and blue infrastructure (7%;
n=18), policy and legislation (4%; n=11), or clean energy
(3%; n=7).

55% (n=138) of research on climate change mitigation
and adaptation focused on child health, with 22% (n=31)
of these studies addressing mental health. Smaller
groups examined effects on education and employment
(38%; n=95) and agency and resilience (27%; n=68), often
evaluating education interventions on climate-related
knowledge and skills.*** There were substantial gaps in
research on the effects of physical infrastructure,
technology, green and blue infrastructure, clean energy,
and policy and legislation across all child wellbeing
domains.

Research on mitigation and adaptation tended to focus
on children younger than 5 years for health and nutrition,
and on school-aged children (5-16 years) for other
domains. Studies used experimental and quasi-
experimental designs to evaluate the effects of mitigation
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Panel: Young people’s priority areas for research and action

Impacts of climate change on socioeconomic distress,
migration, and mental health

Young people were surprised by the relatively small number of
studies examining the contributions of climate change to
socioeconomic distress, migration, and mental health beyond
post-traumatic stress disorder (PTSD). One member of the youth
advisory group noted, “The fact that there’s not a lot about
socioeconomic distress surprises me because we know that
climate change and climate disasters destroy infrastructure, crops,
and other valuables. So...that's obviously going to cause
socioeconomic distress. And it's important for families and people
to be able to rebuild from those disasters.” Young people also
commented on the limited research on children’s displacement
due to climate change, which concerned them given the frequent
media discussions about the potential effects of temperature and
sea level rise on migration. All of the young people we interviewed
discussed anxiety related to climate change. Some were surprised
that mental health research mainly focused on mental disorders,
such as PTSD, rather than day-to-day feelings of sadness or
anxiety. They also commented on the fact that the anxiety was
appropriate: “you know, the anxiety is there for a reason, climate
is in the news for a reason. Water supplies are going to be an issue,
it's going to affect our food supplies...”

Knowledge, skills, and infrastructure for mitigation and
adaptation

Young people felt that schools could strengthen climate change
and sustainability education, and said they had variable
experiences of such education in formal school settings. One
young person said, “We have some knowledge about impacts
[of climate change]. But how are children and young people
going to have the skills they need and the infrastructure they
need to survive in a changed world?” Another shared, “We did
learn the Sustainable Development Goals; we were forced to
memorise all of them!...We take a scientific approach to
understanding how climate change or global warming takes
place, but we don't really talk about the societal consequences
of what that might do to people and how they might react...
that aspect is completely non-existent.” Schools could also
model mitigation and adaptation actions. One young person
shared, “l am part of a club...we did have a tree planting session
at the beginning of the year. We planted around 20 trees around
campus, and we have solar panels installed in and around our
campus, so that kind of helps | guess.” Another young person
had set up a climate and sustainability forum for schools with
help from other students, local government, and teachers, and
felt that monitoring reductions in schools’ carbon footprint
over time was encouraging and inspiring.

and adaptation on child health more often versus other
domains. For example, the eight studies on safety,
violence, and exploitation used qualitative (four studies),
mixed methods (three studies), or quantitative
observational (one study) designs.

Social media as both a source of anxiety and a resource for
climate activism

Young people discussed the benefits of using social media for
climate change education and activism: “You can make your
voice heard where perhaps it wasn't before”; but also the
anxiety it can produce: "When | first found out about how
climate change is progressing and how terrible the climate
conditions are right now, | kind of felt powerless in an
existential kind of way because we can't technically stop
climate change and because our decision makers and policy
makers are not taking it as seriously as they should. My
anxiety went through the roof.” Some young people also
encountered contradictory information about climate change
on social media. For example, one young person whose family
was from a rural, agricultural area was targeted with posts
denying climate change or stating that climate action would
disrupt farming, but also followed young climate activists
offering different perspectives. They had to navigate these
contradictory views on their own, as they were not taught
how to engage with social media critically. Another
participant confirmed that media literacy needed addressing:
“Algorithms can be really, really very harmful to kids...
especially when [social media] is their first source of
information and schools [are] not...able to provide them
with...information on what they should consider, how to use
sources and how to get information from sources...I think this
should be something that should be integrated very early on
in, in children’s education.”

Mechanisms to foster intergenerational dialogue for climate
action and policy making

Young people discussed the lack of sympathy from some
governments towards children’s climate activism, especially
when it interfered with education. One young person recalled
the Fridays for Future school strikes in their country: “[Our]
prime minister was like, "You kids need to go back to school,
this is unacceptable’, so not very sympathetic to what children
are going through...It seems like the higher [up] you go, the
less people care about our voice.” Young people suggested
that normalising intragenerational dialogue among children
and young people from different backgrounds as well as
intergenerational dialogue between children and policy
makers was key: “There’s a very, very big gap in what policy
makers consider to be important for the youth and what
youth consider to be important for themselves in terms of
their personal experiences and how their experiences are
being reflected into policies...The main way to bridge that gap
is through dialogue.”

Learning from young people

We discussed the results of our evidence gap map with
four members of the youth advisory board for the
Children in All Policies 2030 project. They identified
four main areas for research and action (panel).
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Discussion

We created the first global map of evidence on climate
change and children’s wellbeing and discussed it with
young people from different countries. Only a fifth of
studies focused on the 33 countries at extremely high
risk from climate change. Most research examined
children’s health, followed by education, and food
security and nutrition, whereas other areas, such
as children’s agency and resilience, displacement,
socioeconomic distress, and safety, received less
attention. Research on climate change mitigation and
adaptation actions was also limited. Three key issues
warrant further discussion.

First, there are evidence gaps on the impacts of
climate change for topics, world regions, and groups of
children that should be high priorities. Many studies on
children’s mental health focused on PTSD following
extreme weather events in high-income countries, with
less attention on depression and anxiety—two leading
causes of illness in children and adolescents—globally,
including in low-income and middle-income countries.
This gap has also been identified in recent reviews on
climate change and mental health.”** We also found few
studies linking climate change to children’s risk of
contracting neglected tropical diseases and malaria.
This finding is surprising given the known impacts of
climate change on vector-borne disease patterns, but
confirms the results from a gap map on climate change
and child health published in 2024.%

Existing research has overlooked specific groups
of children. Few studies have examined the impacts of
climate change on the health, food security, and nutrition
of children aged 5 years and older. Although young
children face heightened risks during the perinatal period
and early years,** middle childhood and adolescence are
also sensitive developmental periods in which the impacts
of climate change need exploration.”* There are also few
studies on fetal outcomes, such as size or estimated
weight, despite the known risks that extreme heat and
other climate-related hazards pose for pregnant people.*
Additionally, few studies consider children’s intersectional
characteristics and how age, gender, and other factors
interact to shape children’s specific sensitivities to climate
change.* Some studies in this Review provide
methodological examples exploring how these factors
interact. An epidemiological study in Pucallpa, Peru found
that young children, girls, and those in a specific
district experienced increased dengue incidence after
a 1°C increase in weekly mean temperature.® Similarly,
qualitative research found that refugee Rohingya
adolescent boys in Bangladesh were highly exposed to the
consequences of climate change due to the interactions of
limited education, livelihood opportunities, and inadequate
housing, placing them at increased risk of being trafficked
for work in other countries.” Such intersectional
approaches are crucial to help identify and support
children most in need of support.
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Second, our map shows growing but limited evidence
on the effects of mitigation and adaptation actions across
all domains of child wellbeing. Expanding this evidence
base could address current policy gaps.* An analysis of
160 national adaptation plans found that 28% of plans
did not mention children, while 31% of plans mentioned
only one child-related domain (typically awareness).”
The same analysis also flagged positive initiatives that
included a wide range of children in policy development,
leveraging their insights and capabilities. For example,
a Norwegian county council organised a climate
workshop for children and youth with a range of creative
methods to seek their inputs on the selection and
implementation of climate mitigation actions.”

There is a gap in qualitative research on mitigation and
adaptation efforts for and with children. Our map
identified several such qualitative studies from education,
agroecological, and livelihood programmes. These
studies provided insights into enablers of mitigation and
adaptation, such as the value of intergenerational, place-
based learning;™ the role of autonomous adaptation (ie,
action taken without external support);* and how
children and families often see mitigation and adaptation
as part of broader, place-based efforts to promote
wellbeing within socioecological systems, rather than as
discrete actions that can readily be transposed from
one place to another.” Synthesising these qualitative
insights could inform future research and action.

Finally, we found considerable evidence gaps on the
climate change impacts on children’s socioeconomic
distress, safety, exposure to conflict, violence, and
exploitation, as well as their agency and resilience.
Studies from economics, geography, and political science
provided useful examples for future research. For
instance, an economic analysis using panel survey data
on educational achievement for over 4-5 million primary
school children in India found that high temperatures
were associated with reduced mathematics and reading
test scores, with agricultural income loss during the
growing season probably driving this relationship. A
workfare programme, which provided support for
economically  disadvantaged people, substantially
weakened the link between temperature and test scores.™
Such research provides information on the impacts,
pathways to impact, and potential adaptation strategies.

The youth advisory board members in our study
confirmed some of these gaps and highlighted additional
priorities. They noted that climate change education often
overlooks societal impacts and solutions, suggesting that
calls for “participatory, interdisciplinary, creative, and
affect-driven approaches to climate change education”
still need to be heeded globally.”* They also stressed the
importance of social connection through peers, schools,
and activism to counteract the negative emotions
generated by climate change. These observations align
with existing qualitative literature on how children and
young people cope with climate-related emotions.” The
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youth advisory board members also discussed the mixed
role of social media. Observational studies of children’s
social media use in relation to climate change echo this
ambivalence. Some members highlight the benefits of
finding like-minded peers and facilitating digital or
analogue activism, whereas others suggest that exposure
to negative content on climate change could increase
anxiety.”® This literature is fast evolving,” and there is
a need for more rigorous and systematic studies to
understand why, for whom, and in what context climate-
related social media engagement benefits children,
including features of social media apps and how they are
used by children.

Our evidence and gap map has several limitations. The
direct impacts we reviewed—such as changes in
precipitation, temperature, and humidity—were not
studied over long enough time periods (ie, over 30 years) to
directly attribute them to climate change,” which might
have led to the overattribution or under-attribution
of impacts to climate change. Although we included
non-health-related databases, the high proportion of
health-focused studies might be an artifact of database
selection. Including additional databases (eg, the Expert
Recommendations for Implementing Change taxonomy
for education) or grey literature might have enriched our
findings in non-health-related fields. Our search terms for
resilience, immobility, and mobility were not exhaustive,
potentially omitting relevant studies.” Study design
classifications were sometimes challenging, with overlap
between observational and quasi-experimental studies. We
did not separate mitigation and adaptation interventions,
as many studies examined both (eg, educational
programmes addressing behavioural changes to reduce
household-level emissions and reduce climate-related
anxiety, or infrastructure initiatives promoting both
emission reduction and thermal comfort). Some health
studies were classified under other outcomes, including
those reporting unspecified psychological distress, climate-
related emotions, sleep, or brain development, which did
not fit the DALY system.® Studies were coded by a single
reviewer, which might have introduced bias. We did not
appraise study quality due to the large number of included
studies. Lastly, although some youth advisory board
members had experience in countries at high risk from
climate change, most were from high-income settings,
meaning their views might not represent those of young
people from other contexts.

Conclusion

The evidence and gap map in this Review found that
most research to date has focused on the direct and
indirect impacts of climate change on child health,
education, food security, and nutrition. Substantial scope
is available for new research on the impacts of climate
change on displacement, immobility, and connectedness;
socioeconomic distress; safety; conflict; violence; and
exploitation; as well as agency and resilience. There is

also considerable scope for research on the impacts of
climate mitigation and adaptation actions on all domains
of child wellbeing. Future work should ensure that
children and young people are included in prioritising
research and action.

Contributors

MM and AP conceptualised the study. MM developed the research
question, search strategy, participated in data extraction, interpretation,
and wrote the first draft of the publication. AP carried out data
extraction, interviewed members of the Children in All Policies 2030
(CAP-2030) Youth Advisory Board, wrote additional sections of the
publication, and edited the final version. SR carried out data extraction,
helped interpret the findings, made the first version of the gap map, and
proposed including the CAP-2030 Youth Advisory Board in the study.
SA, EL, AM, and KM contributed data as members of the CAP-2030
Youth Advisory Board and reviewed the manuscript. AC, AMcG, BJ, LB,
NS, NW, SR, SLD, SA-K, and SS reviewed and edited the manuscript.
All authors had full access to all the data in the study and had final
responsibility for the decision to submit for publication.

Declaration of interests
We declare no competing interests.

Acknowledgments

SLD, SS, and BJ received funding from the Children’s Investment Fund
Foundation for their work with the CAP-2030 Youth Advisory Board. The
other authors received no funding specifically for this work. University
College London (UCL; London, UK) was the study sponsor and had no
role in the collection, analysis, and interpretation of data, writing of the
report, or decision to submit the paper for publication. We thank
Heather Chesters (UCL Institute of Child Health, London, UK) for her
help with designing and conducting the literature search. During the
preparation of this work, the authors used ChatGPT to edit specific
sections for readability. After using this tool, the authors reviewed and
edited the content as needed and take full responsibility for the content
of the publication.

Editorial note: The Lancet Group takes a neutral position with respect to
territorial claims in published maps and institutional affiliations.

References

1 UNICEF. The climate crisis is a child rights crisis: introducing the
Children’s Climate Risk Index. August, 2021. https://www.unicef.org/
reports/climate-crisis-child-rights-crisis (accessed March 25, 2025).

2 Thiery W, Lange S, Rogelj J, et al. Intergenerational inequities in
exposure to climate extremes. Science 2021; 374: 158-60.

3 Chersich MF, Pham MD, Areal A, et al. Associations between high
temperatures in pregnancy and risk of preterm birth, low birth
weight, and stillbirths: systematic review and meta-analysis. BMJ
2020; 4: m3811.

4 McElroy S, Ilango S, Dimitrova A, Gershunov A, Benmarhnia T.
Extreme heat, preterm birth, and stillbirth: a global analysis across
14 lower-middle income countries. Environ Int 2022; 158: 106902.

5  Ryan SJ, Carlson CJ, Mordecai EA, Johnson LR. Global expansion
and redistribution of Aedes-borne virus transmission risk with
climate change. PLoS Negl Trop Dis 2019; 13: €0007213.

6 Sargent K, Mollard J, Henley SF, Bollasina MA. Predicting
transmission suitability of mosquito-borne diseases under climate
change to underpin decision making. Int | Environ Res Public Health
2022; 19: 13656.

7 Gislason MK. Climate change, health, and infectious disease.
Virulence 2015; 6: 539-42.

8  UNICEF. Triple threat: how disease, climate risks, and unsafe
water, sanitation and hygiene create a deadly combination for
children. March 20, 2023. https://reliefweb.int/report/world/triple-
threat-how-disease-climate-risks-and-unsafe-water-sanitation-and-
hygiene-create-deadly-combination-children-advocacy-spotlight-
march-2023-enar (accessed March 25, 2025).

9  Perera F. Children’s health and the peril of climate change.
Oxford University Press, 2022.

10 Meddings DR, Scarr JP, Larson K, Vaughan J, Krug EG. Drowning
prevention: turning the tide on a leading killer. Lancet Public Health
2021; 6: €692-95.

www.thelancet.com/planetary-health Vol 9 April 2025



Review

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Sharpe I, Davison CM. Climate change, climate-related disasters
and mental disorder in low- and middle-income countries:

a scoping review. BMJ Open 2021; 11: e051908.

Léger-Goodes T, Malboeuf-Hurtubise C, Mastine T, Généreux M,
Paradis PO, Camden C. Eco-anxiety in children: a scoping review of
the mental health impacts of the awareness of climate change.
Front Psychol 2022; 13: 872544.

Lieber M, Chin-Hong P, Kelly K, Dandu M, Weiser SD. A systematic
review and meta-analysis assessing the impact of droughts, flooding,
and climate variability on malnutrition. Glob Public Health 2022;

17: 68-82.

Thiede BC, Strube J. Climate variability and child nutrition:
findings from sub-Saharan Africa. Glob Environ Change 2020;
65:102192.

Thurston AM, Stockl H, Ranganathan M. Natural hazards, disasters
and violence against women and girls: a global mixed-methods
systematic review. BMJ Glob Health 2021; 6: €004377.

Randell H, Gray C. Climate change and educational attainment in
the global tropics. Proc Natl Acad Sci USA 2019; 116: 8840—45.
Birkmann J, Liwenga E, Pandey R, et al. Poverty, livelihoods and
sustainable development. In: Pértner H-O, Roberts DC, Tignor M,
etal, eds. Climate change 2022: impacts, adaptation and
vulnerability. Cambridge University Press, 2022: 1171-274.

Black MM, Behrman JR, Daelmans B, et al. The principles of
nurturing care promote human capital and mitigate adversities
from preconception through adolescence. BM] Glob Health 2021;

6: e004436.

Arpin E, Gauffin K, Kerr M, et al. Climate change and child health
inequality: a review of reviews. Int ] Environ Res Public Health 2021;
18: 20.

Clark H, Coll-Seck AM, Banerjee A, et al. A future for the world’s
children? A WHO-UNICEF-Lancet Commission. Lancet 2020;
395: 605-58.

Ayeb-Karlsson S, Chandra A, McNamara KE. Stories of loss and
healing: connecting non-economic loss and damage, gender-based
violence and wellbeing erosion in the Asia—Pacific region.

Clim Change 2023; 176: 157.

Black MM, Behrman JR, Daelmans B, et al. The principles of
nurturing care promote human capital and mitigate adversities
from preconception through adolescence. BMJ Glob Health 2021;
6: €004436.

Ross DA, Hinton R, Melles-Brewer M, et al. Adolescent well-being:
a definition and conceptual framework. | Adolesc Health 2020;

67: 472-76.

Picetti R, Juel R, Milner J, et al. Impact of child health of climate
change mitigation policies: a systematic review. Arch Dis Child
2022;107: A314.

Scheelbeek PFD, Dangour AD, Jarmul S, et al. The effects on
public health of climate change adaptation responses: a systematic
review of evidence from low- and middle-income countries.
Environ Res Lett 2021; 16: 073001.

UN Committee on the Rights of the Child. CRC/C/GC/26:

general comment No. 26 (2023) on children’s rights and the
environment with a special focus on climate change. Aug 22, 2023.
https://www.ohchr.org/en/documents/general-comments-and-
recommendations/crccgc26-general-comment-no-26-2023-childrens-
rights (accessed March 25, 2025).

White H, Albers B, Gaarder M, et al. Guidance for producing

a Campbell evidence and gap map. Campbell Syst Rev 2020;

16: €1125.

Watts N, Adger NW, Agnolucci P, et al. Health and climate
change: policy responses to protect public health. Lancet 2015;
386: 1861-914.

Contribution of Working Group II to the Sixth Assessment Report
of the Intergovernmental Panel on Climate Change. Climate
change 2022: impacts, adaptation and vulnerability. Cambridge
University Press, 2022.

Biagini B, Bierbaum R, Stults M, Dobardzic S, McNeeley SM.

A typology of adaptation actions: a global look at climate adaptation
actions financed through the Global Environment Facility.

Glob Environ Change 2014; 25: 97-108.

WHO. Mental health. June 17, 2022. https://www.who.int/news-
room/fact-sheets/detail/mental-health-strengthening-our-response
(accessed Mar 25, 2025).

www.thelancet.com/planetary-health Vol 9 April 2025

32

33

34

35

36

37

38

39

40

41

42

43

45

46

47

48

49

50

51

52

Helldén D, Andersson C, Nilsson M, Ebi KE, Friberg P, Alfvén T.
Climate change and child health: a scoping review and an
expanded conceptual framework. Lancet Planet Health 2021;

5: e164-75.

Institute for Health Metrics and Evaluation. Global Burden of
Disease 2021: findings from the GBD 2021 study. Institute for
Health Metrics and Evaluation, 2024.

Thomas J, Graziosi S, Brunton J, et al. EPPI-Reviewer: advanced
software for systematic reviews, maps and evidence synthesis.
EPPI Centre Software. 2023. https://eppi.ioe.ac.uk/cms/Default.
aspx?tabid=2914 (accessed March 25, 2025).

Rockers PC, Rottingen JA, Shemilt I, Tugwell P, Birnighausen T.
Inclusion of quasi-experimental studies in systematic reviews of
health systems research. Health Policy 2015; 119: 511-21.

Digital Solution Foundry and EPPI Centre. EPPI-Mapper, version
2.1.0. EPPI Centre. 2023. https://eppi.ioe.ac.uk/cms/Default.
aspx?tabid=3790 (accessed March 25, 2025).

Ma T, Moore ], Cleary A. Climate change impacts on the mental
health and wellbeing of young people: a scoping review of risk and
protective factors. Soc Sci Med 2022; 301: 114888.

Hickman C, Marks E, Pihkala P, et al. Climate anxiety in children
and young people and their beliefs about government responses to
climate change: a global survey. Lancet Planet Health 2021;

12: e863-73.

Meherali S, Aynalem YA, Un Nisa S, et al. Impact of climate
change on child outcomes: an evidence gap map review.

BM] Paediatr Open 2024; 8: €002592.

Dimitrova A, Dimitrova A, Mengel M, et al. Temperature-related
neonatal deaths attributable to climate change in 29 low- and
middle-income countries. Nat Commun 2024; 15: 5504.

Romanello M, Napoli CD, Green C, et al. The 2023 report of the
Lancet Countdown on health and climate change: the imperative for
a health-centred response in a world facing irreversible harms.
Lancet 2023; 402: 2346-94.

Voss ML, Claeson M, Bremberg S, Peterson SS, Alfvén T, Ndeezi G.
The missing middle of childhood. Glob Health Action 2023;

16: 2242196.

Baird S, Ezeh A, Azzopardi P, et al. Realising transformative change
in adolescent health and wellbeing: a second Lancet Commission.
Lancet 2022; 400: 54547,

Conway F, Portela A, Filippi V, Chou D, Kovats S. Climate
change, air pollution and maternal and newborn health:

an overview of reviews of health outcomes. | Glob Health 2024;
14: 04128.

Ayeb-Karlsson S, Chandra A, McNamara KE. Stories of loss and
healing: connecting non-economic loss and damage, gender-based
violence and wellbeing erosion in the Asia—Pacific region.

Clim Change 2023; 176: 157.

Charette M, Berrang-Ford L, Coomes O, et al. Dengue incidence
and sociodemographic conditions in Pucallpa, Peruvian Amazon:
what role for modification of the dengue—temperature relationship?
Am. ] Trop Med Hyg 2020; 102: 180-90.

Mitu K, Jones N, Vintges J, Devonald M. Climate risks and
truncated opportunities: how do environmental challenges intersect
with economic and social disadvantages for Rohingya adolescents
in Bangladesh? Sustainability 2022; 14: 4466.

Pegram J, Colon C. Are climate change policies child-sensitive?
December, 2019. UNICEF. https://www.unicef.org/documents/are-
climate-change-policies-child-sensitive (accessed March 24, 2025).
Zanger] KE, Hoernke K, Andreas M, et al. Child health
prioritisation in national adaptation policies on climate change:

a policy document analysis across 160 countries.

Lancet Child Adolesc Health 2024; 8: 532—44.

Ursin M, Lorgen LC, Alvarado IAO, et al. Promoting
intergenerational justice through participatory practices: climate
workshops as an arena for young people’s political participation.
Front Psychol 2021; 12: 727227.

Williams S, McEwen L], Quinn N. As the climate changes:
intergenerational action-based learning in relation to flood
education. | Environ Educ 2016; 48: 154-71.

Lumborg S, Tefera S, Munslow B, et al. Examining local
perspectives on the influence of climate change on the health of
Hamer pastoralists and their livestock in Ethiopia. Pastoralism 2021;
11: 10.

e345



Review

€346

53

54

55

56

57

58

Tanner T, Mazingi L, Muyambwa DF. Youth, gender and climate
resilience: voices of adolescent and young women in southern
Africa. Sustainability 2022; 14: 8797.

Garg T, Jagnani M, Taraz V. Temperature and human capital in
India. | Assoc Environ Resour Econ 2020; 7: 1113-50.

Rousell D, Cutter-Mackenzie-Knowles A. A systematic review of
climate change education: giving children and young people

a ‘voice’ and a ‘hand’ in redressing climate change. Child Geogr
2020; 18: 191-208.

Morrissey Gleeson E, Morrissey J. Towards a fit-for-purpose climate
change education: a systematic literature review identifying core
principles and potential barriers. Environ Educ Res 2024; published
online Oct 21. https://doi.org/10.1080/13504622.2024.2416549.
Trott CD. Climate change education for transformation: exploring
the affective and attitudinal dimensions of children’s learning and
action. Environ Educ Res 2022; 28: 1023—42.

Parry S, McCarthy SR, Clark J. Young people’s engagement with
climate change issues through digital media—a content analysis.
Child Adolesc Ment Health 2022; 27: 30-38.

59 Benoit L, Lowe SR, Thomas I, Amsalem D, Martin A. Climate
change hopefulness, anxiety, and behavioral intentions among
adolescents: randomized controlled trial of a brief “selfie” video
intervention. Child Adolesc Psychiatry Ment Health 2025; 19: 13.

60 Faranda D, Bourdin S, Ginesta M, et al. A climate-change
attribution retrospective of some impactful weather extremes of
2021. Weather Clim Dyn 2022; 3: 1311-40.

61 Ayeb-Karlsson S, Uy N. Island stories: mapping the (im)mobility
trends of slow onset environmental processes in three island
groups of the Philippines. Humanit Soc Sci Commun 2022; 9: 60.

62 Vergunst F, Williamson R, Massazza A, Berry HL, OIff M.

A dual-continuum framework to evaluate climate change impacts
on mental health. Nat Ment Health 2024; 2: 1-9.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an
Open Access article under the CC BY 4.0 license.

www.thelancet.com/planetary-health Vol 9 April 2025



	Climate change and child wellbeing: a systematic evidence

and gap map on impacts, mitigation, and adaptation
	Background
	Methods
	Search strategy and selection criteria
	Screening and data extraction
	Data mapping and analysis
	Collaboration with youth advisory board

	Results
	Impacts of climate change on child wellbeing: research gaps
	Impacts of climate change mitigation and adaptation on child wellbeing: research gaps
	Learning from young people

	Discussion
	Conclusion
	Contributors
	Declaration of interests
	Acknowledgments
	References


