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Weathering the storm: youth vulnerability
and resilience during the climate crisis

John A. Pollock & Brinley Kantorski

M| Check for updates

Teens are experiencing an increase in the incidence
of anxiety and depression. Climate change adds
uncertainty. Dire predictions and unknown impacts
contribute to teens' worldview, increasing concerns
that add to their normal stressors and anxiety; and
for some, this becomes overwhelming. Here, we
present a new perspective on teen mental health
education and the impact of learning about climate
change. We conclude that a comprehensive
education can integrate the facts of global climate
change, along with the progress in climate
mitigation together with mental health education.

The global climate is changing because of humanity’s use of fossil fuels. Yet
overall, only 45% of Americans understand that human activity is a sig-
nificant contributor to climate change, with this perspective greatly influ-
enced by political leanings and age demographic'. Nonetheless, climate
change remains the single greatest threat to humans’ physical and mental
health™. The significance of this threat arises from the insidious penetration
of climate change into all aspects of life through changes in air temperature,
air quality, food and water availability and infectious disease among other
challenges’. While this is happening, it is evident that rising temperatures are
having direct effects on the mental and physical health of children’. In fact, a
recent study explored the relationship between catastrophic climate events
and emergency department visits for depression and anxiety in Houston,
Texas finding a surge in visits associated with depression and
anxiety, especially for children under 18 years of age’. In another study,
Vercammen and colleagues” assessed over 2800 US youth regarding
their sense of their own mental health as well as psychological distress and
their sense of agency over climate change. The approach is based on the
Changing Worlds Survey®’. Their overall observation is that youth are
already struggling with the obvious reality of climate change and that it is
directly impacting their sense of the future. Additional studies also identify
the gap between mental health interventions and climate policy'® and others
focus on building overall resilience to climate change, recognizing that it
requires an added focus on mental health and well-being'". In fact, a survey
of Americans found that nearly 90% of those aged 18-29 already expect to
make sacrifices in their lives due to climate change'. This perspective
feeds into the underlying concerns related to the changing climate and its
impact on the environment. These concerns, are now being called ‘eco-
anxiety’, demonstrating the direct links between mental health and climate
change’.

Discussion

Throughout human history, the adolescent transition from childhood to
adulthood has been recognized as a time of dramatic physical, behavioral
and emotional change, which often results in elevated levels of stress and
anxiety'”. This is recognized as a result of changes in brain growth, myeli-
nation and hormonal changes that impact emotions and reactivity'.
Although most teens learn to cope and develop resilience, adolescence is a
time when clinical psychiatric disorders may arise'’. The youth of today
were born into a rapidly warming climate with news broadcasts and sen-
sationalized social media commentary about obvious disasters (extreme
heatwaves, wildfires, super-storms and floods) counterposed with two-sided
political commentary which leaves them wondering what to believe. As the
media storm progresses, they often are left with little to no positive and
hopeful messaging about acceptance of the realities that we are facing and
mitigation plans that can provide a meaningful response. With adolescents
already at increased risk of mental health issues, youth now face the
extraordinary challenges caused by a changing climate that dis-
proportionately exacerbate the threat to their mental health'* This new
reality is something that many previous generations never had to think
about". In the past, stressful events such as famine and pandemics, civil and
world wars, and even the Great Depression all had a tangible end point that
could be imagined. Climate change differs from these challenges of the past,
in that it is difficult for people to envision a positive endpoint to climate
change. Let us not forget, that war, famine and social strife persist across the
globe today and are not simply relegated to history books. Yet, added to
these persistent challenges, it is now clear that without management, and
considerable mitigation efforts, global climate change will have increasingly
negative impacts on all of humanity.

The cognitive and emotional issues associated with climate change
natural disasters are unique and present novel stressors that elevate existing
anxieties. Teenagers have fewer life experiences than adults, which affects
their perspective and context for considering climate change impacts. In
some cases, they may lack the perspective that comes from realizing
potential of recovery and rebuilding. Without that perspective, for some
teens, the perceived total loss caused by a climate challenge can result in
despair'®. It is important to address this despair and its corresponding stress
directly, because the consequences of unmitigated stressful ideation can be
poor performance in almost all aspects of adolescent life: school, extra-
curriculars, self-image, and personal relationships. Lacking a comprehen-
sive picture and contextual knowledge can further fuel negative feelings that
can then spiral out of control, leading to serious mental health issues that can
include depression, self-harm, drug abuse, or suicidal ideation and even
death”.

Studies by the Center for Disease Control and Prevention'® and the Pew
Research Center'” and others reveal that more than a third of high school
students already self-report experiencing mental health challenges, a sig-
nificant increase from a decade ago. Taken together, a growing body of
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literature points to direct impacts of climate change on the mental health of
children and adolescents as well as the need for robust education on both
issues”™”'. However, asking students to study only the science and con-
sequences of the changing climate and its impacts can, in and of itself, be
very depressing. Instead, allowing students to learn the science of climate
change so that it is relatable to their own lives allows them to contextualize
this new knowledge. By teaching climate science in this way, integrating
lessons on mindfulness and the physiological basis of stress and stress
management will help students to build a new tool kit of life skills that will
continue to inform and support them***. For example, a college curriculum
has recently been deployed that aims to build psychosocial climate
resilience™. With 190 students engaged in a 10-week course for credit, a
significant improvement in mental health and confidence for self-efficacy
for climate action was achieved. This sort of demonstration reveals that
programmatic interventions can have a positive impact and that course
materials that focus on basic skills for supporting mental health combined
with experiential learning that empowers students to see that climate
solutions are achievable, are collectively effective. In another approach,
Benoit and co-workers'" have tested using brief ‘selfie’ videos to convey
messages about climate change, finding that positive messaging could
increase teen ‘hopefulness and a sense of agency’. This intervention, how-
ever, did not decrease climate anxiety. Nonetheless, this shows that inten-
tional message can have a useful impact. The challenge is to adapt these and
other approaches for use in middle and high school. An international team
of editors and contributors is addressing this challenge head on. In a new
monograph, they strive to both reveal the degree of anxiety and why the
anxiety exists, as well as strategies for building a comprehensive learning
environment™. Overall, we see that a starting point can be the recognition
that mental health is of equal importance to physical health. In schools
across the US, physical health isn’t taught in one learning block. It is weekly
physical education time, health classes, units on diet and nutrition, and even
information provided in cafeteria breakfast and lunch programs. All of these
are done in age-appropriate ways across all the grades from kindergarten to
12" grade. Mental health needs to be addressed in a similar manner.
Helping students to learn self-management of “everyday” stressors and
challenges based on their own experiences and worldview will help them to
establish empowered coping skills. Using these skills to engage with the
practice of intentional mindfulness, good sleep habits, attention to physical
activity, and diet all help to build mental resiliency. These cultivated skills
can help students deal with mental health challenges that would be con-
sidered developmentally typical or pre-clinical, but that are nonetheless of
significant and real importance to them in that moment. These challenges
and concerns need to be respected by adults, teachers and parents. Failure to
appropriately cope with challenges in childhood and adolescence can result
in persistent trauma responses and chronic anxiety in adulthood”. An
additional concern is that some adolescents will do all that they can to hide
their mental health pain to avoid embarrassment or stigma. Consider an
example of a teen with an earache. You cannot tell that they have an earache
until they tell you, but then a healthcare professional can be engaged to
provide an appropriate treatment. There is no stigma associated with
seeking help when one is physically ill, or in pain, why then should one feel
differently about mental illness? When a teen has a mental health challenge,
again no one can tell by looking. But if there is a perceived stigma on seeking
help, the student may go on suffering needlessly. As such, society has a
responsibility to destigmatize mental health and to normalize seeking help
from professionals when unwell. This is imperative across all ages, not just
among youth. Additionally, teens can find empowerment in realizing that
they can strengthen their mental resilience just like strengthening their
physical health. They can also learn to recognize when self-care isn’t enough,

and when they (or their friends) need the help of a mental health
professional.

Some initiatives are bringing climate change and health learning toge-
ther in undergraduate and graduate medical programs™, yet more needs to
be crafted for grade school, middle and high school student curriculum.
Certain youth programs may be aligned with the solutions outlined by
McGorry and colleagues, which emphasizes a spectrum of interventions™”.
These include programs that strive to establish greater teacher confidence and
knowledge about climate through intentional professional development. The
goal is to shift classroom practice and to enhance student empowerment that
ultimately leads to systemic change in how climate change is taught™. These
researchers found they could improve teacher confidence in their instructions
about climate change, and the teachers increased use of action-oriented
instruction. While these defining examples of intentional curriculum devel-
opment are helping to show the way, there is a moral imperative to do more
that will link the pedagogy of these two critically important topics to accessible
lessons that teachers can teach.

The need for an intentional plan for raising awareness of mental
health education for self-awareness and self-care is greatest for adolescents
in communities where there is already a higher incidence of anxiety or
depression, which correlates with income inequality and other social
barriers to personal success. If a community is already struggling, then a
climate related challenge can intensify the incidence of anxiety and
depression. It is these communities that are typically least prepared to
respond to climate related impacts and are least equipped to mitigate those
pressures. Government can sometimes help, but more often now non-
governmental organizations need to be engaged, stepping in to help
identify specific needs and then mobilize action. This can be facilitated by
groups like the ICLEI - Local Governments for Sustainability (https://iclei.
org/)’" and Rockefeller Foundation 100 Resilient Cities initiative (https:/
www.rockefellerfoundation.org/100-resilient-cities/)”” which are among
the growing number of grass-root organizations that are taking action.

A starting point for action in developing new curriculum that repre-
sents a more comprehensive learning opportunity about climate change
paired with learning about mental health will be built on reliable resources
and facts. Some of the resources for learning about the scientific facts of
climate change may continue to be available from the National Oceanic &
Atmospheric Administration (NOAA) Global Climate Dashboard (https://
www.climate.gov/climatedashboard). Additional sources of accurate, un-
biased data and information are also available from a variety of sources™,
including among others the Climate Change Knowledge Portal facilitated by
the World Bank (https://climateknowledgeportal. worldbank.org/)™, the
European Space Agency (ESA) Climate Change Initiative (CCI) (https:/
climate.esa.int/en/)*. The Our World in Data (https://ourworldindata.org/)
project also hosts climate data®™. Other resources include the Center for
Disease Control and Prevention (https://www.cdc.gov/climate-health),
which has historically hosted web pages that provide information on the
impacts of climate change on various areas of human health. Other reliable
non-governmental sources also need to be considered including among
others, the World Health Organization Climate Change & Health program
(https://www.who.int/teams/environment-climate-change-and-health),
Our World in Data (https://ourworldindata.org/), The Lancet Countdown:
Tracking Progress on Health and Climate Change (https://
lancetcountdown.org/)”, and the National Academy of Medicine (USA)
Climate Network  (https://nam.edu/our-work/programs/climate-and-
health/)*. This highlights the need to intentionally diversify the sourcing
of reliable information and current guidance on issues climate and health.

It is imperative that thoughtful integration of positive progress in
mitigating climate change across several domains be emphasized”. While
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students delve into the interlinked facets of climate science and its resulting
impacts on society, they can simultaneously learn about some of the positive
strides that have been made in relation to climate and environmental issues.
Even when environmental damage7 is profound, awareness, social
engagement and public pressure for change can have a positive effect™"".
Examples include the impact of Rachel Carson’s book, Silent Spring, which
helped bring about the 1972 ban on DDT, or the nearly forgotten issue of
‘acid rain’ in the 1970s and 80s". Caused by harmful emissions from
burning coal, public pressure around the world resulted in new standards,
which led to drastic reductions in acid rain and its negative impacts. Public
awareness and governmental action can bring about significant and positive
progress in solving problems.

The current wealth of data on climate change, its impacts and pro-
jections, make it clear that at the same time that we face important global
climate challenges that were brought on by human habits, the direst pre-
dictions are not inevitable. Clearly much more needs to be done, but a
positive way forward can be visualized.

Weathering the storm of climate change demands emotional pre-
paredness and resilience, especially among youth. As adolescents confront
an uncertain future, the integration of climate science and mental health
education becomes not only a necessity, but a moral imperative. By
empowering students with knowledge about the physiology of stress,
homeostasis and allostasis” while destigmatizing mental health struggles,
and highlighting examples of environmental progress, we can nurture a
generation that is not only informed but also resilient, hopeful, and ready to
lead. The time to invest in comprehensive, youth-centered educational and
policy frameworks is now, because safeguarding adolescent mental health is
fundamental to building a sustainable future for all.

Limitations

A limitation is that our observations presented here are not based on original
data, but rather a synthesis of existing perspectives. Additional studies are
needed to both more deeply understand the challenges of effective teaching
that integrates the learning goals of mental health resiliency and an
understanding of climate change.

Conclusion

Modernizing curriculum, pedagogy and classroom practice are usually slow
and sometime tortuous in the US educational system with its more than
13,000 distinct locally managed school districts. However, the facts are
evident that mental health issues and climate change are a real and present
challenge in every community and cannot be ignored. Whether or not
curriculum standards are set nationally or by states or not at all, there is a
moral imperative to help students understand their world and themselves
amid the challenges of a changing climate. Acknowledgement of the issues
and need is the first step that many teachers are already striving to
accommodate on their own, often only with their good sense and their
ability to adopt found resources. A call for action is warranted so that a
comprehensive assessment of the range of needs for each community is
acknowledged, appropriately resourced and supported with comprehensive
programming and teacher professional development.

Data availability
No datasets were generated or analysed during the current study.

John A. Pollock'?[<] & Brinley Kantorski'?
"The Partnership in Education, Duquesne University; Pittsburgh,
Pittsburgh, PA, USA. ?Department of Biological Science, School of

Science & Engineering, Duquesne University; Pittsburgh, Pittsburgh, PA,
USA. ><e-mail: pollock@dug.edu

Received: 22 June 2025; Accepted: 26 August 2025;
Published online: 06 September 2025

References

1. Kennedy, B. & Tyson, A. “How Americans View Climate Change and Policies to Address the
Issue” Pew Research Center (2024).

2. Pearson, H. The rise of eco-anxiety: scientists wake up to the mental-health toll of climate
change. Nature 628, 256-258 (2024).

3. Woychik, R. P. et al. The NIH Climate Change and Health Initiative and Strategic Framework:
addressing the threat of climate change to health. Lancet 400, 1831-1833 (2022).

4. Lee, H.etal. IPCC, 2023: Climate Change 2023: Synthesis Report, Summary for Policymakers.
Contribution of Working Groups |, Il and lIl to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change [Core Writing Team, H. Lee and J. Romero (eds.)].
IPCC, Geneva, Switzerland. (2023).

5. Wright, C. Y. et al. The impact of rising ambient temperatures on the mental and physical health
of children. Hyg. Environ. Health Adv. 15, 100137 (2025).

6. Adepoju, O. E. et al. Back-to-Back Climate shocks and the mental health crisis: A Texas-sized
surge in depression and anxiety ER visits. Am. J. Emerg. Med. 91, 123-131 (2025).

7. Vercammen, A., Wray, B., Crider, Y. S., Belkin, G. & Lawrance, E. L. Psychological impacts of
climate change on US youth. Proc. Natl. Acad. Sci. 122, e2311400122 (2025).

8. Lawrance, E. L. et al. Psychological responses, mental health, and sense of agency for the dual
challenges of climate change and the COVID-19 pandemic in young people in the UK: an online
survey study. Lancet Planet. Health 6, e726-e738 (2022).

9. Vercammen, A. et al. Investigating the mental health impacts of climate change in youth: Design
and implementation of the international changing worlds study. Challenges 14, 34 (2023).

10. Schlatter, L., Kumar, M. & Kumar, P. Climate Change and Mental Health Nexus in National
Climate Policy —Gaps and Challenges. Ann. Glob. health 91, 19 (2025).

11. Mishra, J., Han, H. & Ramanathan, V. A mental health focus to amplify climate resilience actions.
npj Clim. Action 4, 55 (2025).

12. Paus, T., Keshavan, M. & Giedd, J. N. Why do many psychiatric disorders emerge during
adolescence?. Nat. Rev. Neurosci. 9, 947-957 (2008).

13. Casey, B. J., Getz, S. & Galvan, A. The adolescent brain. Developmental Rev. 28, 62-77 (2008).

14. Benoit, L., R Lowe, S., Thomas, |., 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 19, 13 (2025).

15. Baird, S. et al. A call to action: the second Lancet Commission on adolescent health and
wellbeing. Lancet 405, 1945-2022 (2025).

16. Treble, M., Cosma, A. & Martin, G. Child and adolescent psychological reactions to climate
change: A narrative review through an existential lens. Curr. Psychiatry Rep. 25, 357-363 (2023).

17. Chiang, S. C. Daily association between feeling needed and useful and adolescent emotional
and social well-being: Differences by suicidal ideation. J. Res. Adolescence 35, e70002 (2025).

18. Bitsko, R. H. et al. Mental health surveillance among children—United States, 2013-2019.
MMWR Suppl. 71, 1 (2022).

19. Gramlich, J. Mental health and the pandemic: What US surveys have found. Pew. Res. Center
https://pewrsr.ch/3ELD9IST (2023).

20. Auchincloss, A. H., Ruggiero, D. A., Donnelly, M. T., Chernak, E. D. & Kephart, J. L. Adolescent
mental distress in the wake of climate disasters. Prev. Med. Rep. 39, 102651 (2024).

21. Newberry Le Vay, J. et al. Integrating mental health into climate change education to inspire
climate action while safeguarding mental health. Front. Psychol. 14, 1298623 (2024).

22. Prada, D., Baccarelli, A. A., Kupsco, A. & Parks, R. M. Climate change and health: understanding
mechanisms will inform mitigation and prevention strategies. Nat. Med. 30, 1522-1524 (2024).

23. What happens when climate change and the mental-health crisis collide? Nature 628, 235
(2024).

24. Epel, E. et al. Effects of a novel psychosocial climate resilience course on climate distress, self-
efficacy, and mental health in young adults. Sustainability 17, 3139 (2025).

25. Corkett, J. K., Abd-El-Aal, W. M. M. & Steele, A. Addressing Climate Anxiety in Schools:
Pedagogical Perspectives and Theoretical Foundations. (Taylor & Francis, 2025).

26. Lahdepuro, A. et al. The impact of early life stress on anxiety symptoms in late adulthood. Sci.
Rep. 9, 4395 (2019).

27. Seritan, A. L. Competency-Based Climate Change and Mental Health Education: An Emerging
Paradigm. Academic Psychiatry 49, 89-93 (2025).

28. McGorry, P., Gunasiri, H., Mei, C., Rice, S. & Gao, C. X. The youth mental health crisis: analysis
and solutions. Front. Psychiatry 15, 1517533 (2025).

29. Anderson, T. L. et al. Contributing factors to the rise in adolescent anxiety and associated
mental health disorders: a narrative review of current literature. J. Child Adolesc. Psychiatr.
Nurs. 38, €70009 (2025).

30. Fuchs, T.T., Roppel, S., Harding, T. & Erickson, H. In Building Networks for Critical and Altruistic
Science Education: Seeking Ubiquitous Social Justice and Environmental Vitality 467-493
(Springer, 2025).

31. Diep, L. & McPhearson, T. Empowering cities globally: Four levers for transformative urban
adaptation with nature-based solutions. Proc. Natl. Acad. Sci. 122, €2315912121 (2025).

32. Nyokum, T. & Tamut, Y. Sustainable Urban Infrastructure Development: Integrating Smart
Technologies for Resilient and Green Cities. SSRG Int. J. Civ. Eng. 12, 18-36 (2025).

npj Climate Action| (2025)4:82


mailto:pollock@duq.edu
https://pewrsr.ch/3ELD9ST
https://pewrsr.ch/3ELD9ST
www.nature.com/npjclimataction

npj | climate action

Comment

33. Nost, E. & Paz, A. How to find climate data and science the Trump administration doesn’t want
you to see. The Conversation (2025). https://theconversation.com/how-to-find-climate-data-
and-science-the-trump-administration-doesnt-want-you-to-see-249321.

34. Jevne, F.L.,Hauge, AL &Thomassen, M. K. User evaluation of a national web portal for climate
change adaptation-A qualitative case study of the Knowledge Bank. Clim. Serv. 30, 100367
(2023).

35. Plummer, S., Lecomte, P. & Doherty, M. The ESA climate change initiative (CCI): A European
contribution to the generation of the global climate observing system. Remote Sens. Environ.
203, 2-8 (2017).

36. Bachler, D., Giattino, C. & Gerber, M. We've made it much easier to reuse our data. Our World in
Data (2024).

37. Watts, N. et al. The Lancet Countdown: tracking progress on health and climate change. Lancet
389, 1151-1164 (2017).

38. Lemery, J. et al. Opportunities for strengthening climate education for clinical health
professionals. NAM perspectives 2024, https://doi.org/10.31478/202409b (2024).

39. Ritchie, H. Not the end of the world: How we can be the first generation to build a sustainable
planet. (Hachette UK, 2024).

40. Ritchie, H. In many countries, people breathe the cleanest air in centuries. What can the rest of
the world learn from this? Our World in Data (2025). Retrieved from: ‘https://ourworldindata.org/
cleanest-air-lessons’.

41. Khatibi, F. S., Dedekorkut-Howes, A., Howes, M. & Torabi, E. Can public awareness, knowledge
and engagement improve climate change adaptation policies?. Discov. Sustainability 2, 18 (2021).

42. McEwen, B. S. Allostasis and allostatic load: implications for neuropsychopharmacology.
Stress Brain. In Stress and the Brain: The Science of Mental Health, (ed. Hyman, S. E.) Chapter 1,
pp. 2-18 (Taylor & Francis, London, UK, 2013).

Acknowledgements

National Institutes of Health, National Institute of General Medical Sciences Science Education
Partnership Award (SEPA) R25GM132910, and Supplement 3R25GM132910-05S1. Duquesne
University School of Education and School of Science & Engineering. Grable Foundation.

Author contributions
Conceptualization: J.A.P., K.B. Funding acquisition: J.A.P. Project administration: J.A.P. Supervision:
J.A.P. Writing — original draft: J.A.P., K.B. Writing — review & editing: J.A.P., K.B.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to John A. Pollock.

Reprints and permissions information is available at
http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2025

npj Climate Action| (2025)4:82


https://theconversation.com/how�to�find�climate�data�and�science�the�trump�administration�doesnt�want�you�to�see�249321
https://theconversation.com/how�to�find�climate�data�and�science�the�trump�administration�doesnt�want�you�to�see�249321
https://theconversation.com/how�to�find�climate�data�and�science�the�trump�administration�doesnt�want�you�to�see�249321
https://doi.org/10.31478/202409b
https://doi.org/10.31478/202409b
https://ourworldindata.org/cleanest-air-lessons
https://ourworldindata.org/cleanest-air-lessons
https://ourworldindata.org/cleanest-air-lessons
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
www.nature.com/npjclimataction

	Weathering the storm: youth vulnerability and resilience during the climate crisis
	Discussion
	Limitations
	Conclusion
	Data availability
	References
	Acknowledgements
	Author contributions
	Competing interests
	Additional information




