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Abstract:

Climate change can affect the mental health of children and adolescents. This age group is
considered particularly vulnerable to this impact because they are in a period of cognitive and
emotional development, during which they are still developing their coping skills. Children
and teenagers with pre-existing mental health disorders, such as depression or anxiety, are
especially at risk.

It is important for parents, medical personnel, and others working with children and
adolescents to have the necessary knowledge to help them cope with these challenges. This
publication aims to present the current state of knowledge regarding the impact of climate
change on the mental health of children and adolescents. Both the direct and indirect effects
of these changes will be analyzed, along with strategies for coping with them. By
understanding the potential risks, it is possible to develop effective psychological support

strategies to minimize the negative impact of climate change on children and adolescents.

Keywords: mental health, environmental health, climate change



Introduction

Climate change can affect mental health through several mechanisms. Firstly, mental
health can be impacted directly through the experience of natural disasters such as hurricanes,
floods, and wildfires. Experiencing these events can lead to substantial stress and,
consequently, trigger mental health disorders such as post-traumatic stress disorder, anxiety
disorders, and depressive disorders (1-3).

Secondly, the increasing awareness of the impact of ongoing climate changes on future
functionality can negatively affect the mental health of children and adolescents. Long-term
stress associated with eco-anxiety, defined as the chronic fear of environmental destruction,
and a sense of uncertainty regarding the future, significantly impacts the mental health of
young individuals (3,4).

Thirdly, climate change influences mental health through indirect mechanisms, leading
to migration and displacement, which disrupt social stability and a sense of security, further
burdening the psychological well-being of children and adolescents. Moreover, chronic health
problems related to air pollution, lack of access to clean water, and food insecurity elevate
levels of stress and anxiety among young people (1,3,4).

Mental health is a vital component of overall health and forms the foundation for an
individual's effective functioning in society. Childhood and adolescence are critical periods
for the proper development of cognitive, social, and emotional skills. According to WHO,
10% of children and adolescents worldwide experience mental disorders, and suicide is the
fourth leading cause of death in the 15-19 age group (1,5).

According to a meta-analysis of 192 epidemiological studies, the majority of
psychiatric disorders begin in childhood. Young people with depression and anxiety disorders
are at increased risk of deteriorating health in the face of climate change-related disasters. The
impact of these problems during childhood negatively affects the entire course of adulthood,

consequently reducing the quality of life (2,3,6).

Method

An analysis was conducted on research papers found on PubMed, Web of Science,
Embase, and Google Scholar, utilizing search terms that included the following keywords:
mental health, children and adolescents, climate change, global warming, environmental
health, PTSD, depression, anxiety, extreme weather, temperature rise, eco-anxiety, famine,

migration.



Direct effects of climate change on mental health

Most studies focus on the direct effects of climate change on mental health,
particularly those arising after experiencing extreme weather events such as floods,
earthquakes, hurricanes, and fires. Natural disasters can exacerbate existing mental health
disorders in children, increase the frequency and severity of relapses, and lead to the onset of
new disorders. These events can trigger a range of negative emotions, including fear,
overwhelm, stress, anger, helplessness, and hopelessness. Other serious consequences include
post-traumatic stress disorder (PTSD), depression, separation anxiety, psychotic disorders,
social phobia, anxiety disorders, panic attacks, sleep disturbances, learning difficulties,
behavioral problems, substance abuse, symptoms of shock and trauma, and even suicidal
thoughts and attempts. The risk of these outcomes is influenced by various factors such as
past mental health disorders, individual coping and adaptation abilities, socioeconomic status,
gender, degree of exposure to the events, and social and family support after the event (1,3,7—

9).

Few studies focus exclusively on children and adolescents. In a study involving
teenagers after Hurricane Mitch in 1998 in Nicaragua, results showed many serious
implications such as PTSD and depressive reactions (10). Besides PTSD, children exposed to
natural disasters are more susceptible to developing anxiety and depression. Anxiety can stem
from concerns about future events, personal and familial safety, and uncertainty about the
future. Depression can result from the loss of loved ones, homes, or life stability. Research
conducted after the California wildfires showed that children who lost homes or witnessed
destruction had higher rates of depression and anxiety compared to their peers (11). Studies
indicate that children who survived Hurricane Katrina had significantly higher rates of PTSD
and depression compared to those who were not exposed to the event (12).

Research demonstrated that, compared to adults, children and adolescents were more
vulnerable to trauma caused by environmental disasters (13,14). These studies highlight the
potential sensitivity of children and adolescents to climate change-induced disasters. After the
L'Aquila earthquake in the region of Abruzzo, Italy, 1839 children and adolescents were
assessed, revealing a PTSD prevalence (according to the Child Behavior Checklist) of 8.4% in
the epicenter, 4.0% in the surrounding area, and 2.2% in the unaffected zone (15). The impact
of trauma on development is long-lasting, although symptom peaks occur within the first year

after the disaster (13).



According to an Icelandic study, children exposed to a volcanic eruption had greater
risk of developing anxiety disorders. Mental health issues continued for a duration of three
years (16). Among children who experienced a hurricane in Puerto Rico, 18 months after the
disaster, rates of depression, social phobia, and separation anxiety were more common than
PTSD (17).

Climate change and related extreme weather events can also lead to sleep disorders
and problems with daily functioning. Children may experience difficulty sleeping, nightmares,
and issues with concentration and learning. The loss of routine and stability, along with living
in temporary shelters, can further exacerbate these problems (18).

In a meta-analysis by Rubens et al., an increased prevalence of mental disorders,
including depression, panic attacks, anxiety disorders, and aggressive behavior, was
demonstrated following disasters (19). Importantly, the consequences of exposure to natural
disasters extend beyond childhood and adolescence. Maclean et al., assessing 27,129 cases
from a national epidemiological survey in the USA, found a higher likelihood of anxiety and

depression in adulthood among those who experienced natural disaster before turning five

(20).

Temperature rise

There is more data and research on the relationship between high temperatures and the
mental health of adults than children and adolescence. A study involving 20,000 adults found
no significant correlation between mental health and average temperature; however, it did
show a correlation between mental health and temperature fluctuations (21).

Conversely, Majeed and Lee indicated that high temperatures associated with climate
change can independently affect the mental health of children (3). What is more, children's
ability to learn may be impaired due to high temperatures. The optimal temperature for
learning is around 20°C. In a study in Costa Rica, where classroom temperatures were reduced
from 30°C to 25°C, academic performance in language skills and logical thinking significantly

improved (22).

Eco-anxiety

Data from multiple countries indicate that climate change can significantly impact the
mental health. Increasingly, research demonstrates that young people are experiencing chronic
anxiety related to the effects of climate change, termed eco-anxiety (4,7,23). It has been

shown that even observing the effects of climate change through media, without direct



experience, can influence mental health. Awareness of climate change can lead to increased
pro-environmental behaviors but may also cause paralyzing fear and denial in some
individuals. This can result in panic attacks, sleep disturbances, and obsessive thinking. The
awareness of global warming and its consequences can evoke emotions such as guilt, sadness,
and anger, contributing to the concept of eco-anxiety (4,24-27).

Individuals experiencing eco-anxiety may suffer significant stress that limits daily
functioning and leads to depressive symptoms. In an Australian study involving 600 children
aged 10 to 14, 44% of participants expressed concern about the future impact of climate
change, and a quarter feared the world would end before they reached adulthood. Learning
about climate change without appropriate coping mechanisms can result in feelings of
hopelessness and denial (21). The mental health impacts of eco-anxiety on children and

adolescents still require further investigation.

The indirect impact of climate change on the mental health of children and adolescents

The indirect impact of climate change on the mental health of children and adolescents
is complex and multifaceted. Factors such as economic effects, population migrations,
environmental and infrastructure destruction, food shortages, and limited access to drinking
water can lead to mental disorders (7,8,18).

Food and water shortages:

Impacts of climate change, such as droughts and floods, can lead to shortages of drinking
water and food. This, in turn, can result in malnutrition and dehydration, negatively affecting
the physical development of children. For children in their developmental stages, receiving all
essential nutrients is crucial for proper growth and development. Food shortages can lead to
health consequences such as stunted growth, immune system disorders and poor wound
healing. Additionally, the lack of consistent access to drinking water and food has negative
implications for mental health. The immense stress associated with the unavailability of these
essential life elements can contribute to the development of mental disorders (18,28).
Migration:

Consequences of climate change, such as desertification flooding and landslides, may result in
necessity of resettlement, which can be particularly challenging for children and adolescents.
Losing home, school, and community can lead to feelings of uncertainty, isolation, anxiety,
and depression. Children displaced due to floods, droughts, or other climate change-related
events often struggle to adapt to new conditions, resulting in social integration and

educational challenges. Due to extreme weather events and long-term climate changes, many



families are forced to migrate. Such experiences can lead to the disruption of social bonds,
loss of a sense of belonging, and an increased risk of mental disorders (1,29).

Social and economic factors:

Climate change also has indirect economic effects that can impact the mental health of
children and adolescents. Agricultural losses, rising food prices, and infrastructure damage
can lead to increased poverty and economic insecurity. Children from families affected by
economic difficulties may experience higher levels of stress, anxiety, and decreased self-
esteem (1,30).

Physical health:

Somatic and mental health are closely interlinked and interdependent. Chronic somatic
diseases can trigger mental disorders. Adverse climate changes that deteriorate the physical
health of children and adolescents simultaneously negatively affect their mental health.
Experiencing intense chronic stress, through excessive activation of the sympathetic nervous
system, can exacerbate mental disorders. Climate change may lead to increased exposure to
diseases such as infectious diseases (high temperatures facilitate the spread of vector-borne
diseases like malaria, dengue, and tick-borne diseases) or respiratory diseases (such as asthma
and other chronic lung conditions) (31,32). Furthermore, recent studies suggest a possible
negative impact of air pollution, including higher concentrations of greenhouse gases such as
nitrogen dioxide, not only on physical health but also on the incidence of depression in

children and adolescents (33).

Conclusions

Climate change, encompassing both the direct effects of extreme weather events and
the indirect effects associated with chronic stress, can pose risk factors for the development of
mental disorders. Further research on the relationship between climate change and mental
health is necessary, along with the development of psychological support strategies for
children and adolescents to mitigate the impact of these changes. It is crucial to undertake
actions aimed at providing psychological support to young people and developing adaptive
strategies (climate education, emotional support, and building psychological resilience) that

will help them cope with the challenges posed by climate change.



Disclosure:

Authors’ contribution:

Conceptualization: Kacper Turek, Monika Bolek, Katarzyna Muc
Methodology: Katarzyna Btaszczyszyn, Krzysztof Dobrzeniecki

Software: Katarzyna Muc, Natalia Hopej, Krzysztof Dobrzeniecki

Check: Katarzyna Muc, Monika Bolek, Natalia Hopej

Formal Analysis: Kacper Turek, Katarzyna Btaszczyszyn

Investigation: Katarzyna Btaszczyszyn, Krzysztof Dobrzeniecki, Monika Bolek
Resources: Natalia Hopej, Kacper Turek

Data Curation: Monika Bolek, Katarzyna Blaszczyszyn

Writing-Rough Preparation: Monika Bolek, Kacper Turek

Writing-Review and Editing: Monika Bolek, Krzysztof Dobrzeniecki,
Btaszczyszyn, Katarzyna Muc, Natalia Hopej, Kacper Turek

Visualization: Katarzyna Muc, Monika Bolek

Supervision: Monika Bolek, Krzysztof Dobrzeniecki

Project Administration: Monika Bolek, Krzysztof Dobrzeniecki

All authors have read and agreed with the published version of the manuscript.

Funding statement:

The study did not receive special funding.
Institutional review board statement:
Not applicable.

Informed consent statement:

Not applicable.

Data availability statement:

Not applicable.

Conflict of interest:

The authors declare no conflict of interest.

Katarzyna



References

1.

Clemens V, von Hirschhausen E, Fegert JM. Report of the intergovernmental panel on
climate change: implications for the mental health policy of children and adolescents in

Europe—a scoping review. Eur Child Adolesc Psychiatry. 2022 May 1;31(5):701-13.

Etzel RA, Bhave SY. The Health Effects of Climate Change on Children: Pediatricians
Must Be Part of the Solution. Indian Pediatr. 2023 Sep 15;60(9):714-8.

Majeed H, Lee J. The impact of climate change on youth depression and mental health.

Lancet Planet Health. 2017 Jun 1;1(3):e94-5.

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 [Internet]. 2022 Jul 25 [cited 2024 Jun 7];13. Available
from:

https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.872544/full

Kieling C, Baker-Henningham H, Belfer M, Conti G, Ertem I, Omigbodun O, et al. Child
and adolescent mental health worldwide: evidence for action. The Lancet. 2011 Oct

22;378(9801):1515-25.

Solmi M, Radua J, Olivola M, Croce E, Soardo L, Salazar de Pablo G, et al. Age at onset
of mental disorders worldwide: large-scale meta-analysis of 192 epidemiological studies.

Mol Psychiatry. 2022 Jan;27(1):281-95.

Child-focused climate change and health content in medical schools and pediatric
residencies | Pediatric Research [Internet]. [cited 2024 Jun 7]. Available from:

https://www.nature.com/articles/s41390-023-02600-7

Ndetei DM, Wasserman D, Mutiso V, Shanley JR, Musyimi C, Nyamai P, et al. The
perceived impact of climate change on mental health and suicidality in Kenyan high

school students. BMC Psychiatry. 2024 Feb 12;24(1):117.

Lee JY, Kim SW, Kim JM. The Impact of Community Disaster Trauma: A Focus on
Emerging Research of PTSD and Other Mental Health Outcomes. Chonnam Med J. 2020
May;56(2):99-107.



10.

1.

12.

13.

14.

15.

16.

17.

18.

Caldera T, Palma L, Penayo U, Kullgren G. Psychological impact of the hurricane Mitch
in Nicaragua in a one-year perspective. Soc Psychiatry Psychiatr Epidemiol. 2001 May
1;36(3):108-14.

Silveira S, Kornbluh M, Withers MC, Grennan G, Ramanathan V, Mishra J. Chronic
Mental Health Sequelae of Climate Change Extremes: A Case Study of the Deadliest
Californian Wildfire. Int J Environ Res Public Health. 2021 Feb 4;18(4):1487.

McLaughlin KA, Berglund P, Gruber MJ, Kessler RC, Sampson NA, Zaslavsky AM.
Recovery from PTSD following Hurricane Katrina. Depress Anxiety. 2011
Jun;28(6):439-46.

Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K. 60,000 Disaster
Victims Speak: Part I. An Empirical Review of the Empirical Literature, 1981-2001.
Psychiatry Interpers Biol Process. 2002 Sep;65(3):207-39.

Green BL, Korol M, Grace MC, Vary MG, Leonard AC, Gleser GC, et al. Children and
Disaster: Age, Gender, and Parental Effects on PTSD Symptoms. ] Am Acad Child
Adolesc Psychiatry. 1991 Nov 1;30(6):945-51.

Feo P, Di Gioia S, Carloni E, Vitiello B, Tozzi AE, Vicari S. Prevalence of psychiatric
symptoms in children and adolescents one year after the 2009 L’ Aquila earthquake. BMC
Psychiatry. 2014 Sep 24;14:270.

Hlodversdottir H, Thorsteinsdottir H, Thordardottir EB, Njardvik U, Petursdottir G,
Hauksdottir A. Long-term health of children following the Eyjafjallajokull volcanic

eruption: a prospective cohort study. Eur J Psychotraumatology. 2018 Mar
5;9(sup2):1442601.

Felix E, Hernandez LA, Bravo M, Ramirez R, Cabiya J, Canino G. Natural Disaster and
Risk of Psychiatric Disorders in Puerto Rican Children. J Abnorm Child Psychol.
2011;39(4):589-600.

Ahdoot S, Pacheco SE, THE COUNCIL ON ENVIRONMENTAL HEALTH, Paulson JA,
Ahdoot S, Baum CR, et al. Global Climate Change and Children’s Health. Pediatrics.
2015 Nov 1;136(5):¢1468—84.

10



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Rubens SL, Felix ED, Hambrick EP. A Meta-Analysis of the Impact of Natural Disasters
on Internalizing and Externalizing Problems in Youth. J Trauma Stress. 2018

Jun;31(3):332-41.

Maclean JC, Popovici I, French MT. Are natural disasters in early childhood associated
with mental health and substance use disorders as an adult? Soc Sci Med 1982. 2016
Feb;151:78-91.

Xue T, Zhu T, Zheng Y, Zhang Q. Declines in mental health associated with air pollution
and temperature variability in China. Nat Commun. 2019 May 15;10(1):2165.

Porras-Salazar JA, Wyon DP, Piderit-Moreno B, Contreras-Espinoza S, Wargocki P.
Reducing classroom temperature in a tropical climate improved the thermal comfort and

the performance of elementary school pupils. Indoor Air. 2018;28(6):892—904.

Hickman C. Eco-Anxiety in Children and Young People — A Rational Response,
Irreconcilable Despair, or Both? Psychoanal Study Child. 2024 Dec 31;77(1):356—68.

Ojala M. How do children, adolescents, and young adults relate to climate change?
Implications for developmental psychology. Eur J Dev Psychol. 2023 Nov 2;20(6):929—
43.

Gislason MK, Kennedy AM, Witham SM. The Interplay between Social and Ecological
Determinants of Mental Health for Children and Youth in the Climate Crisis. Int J
Environ Res Public Health. 2021 Jan;18(9):4573.

Sustainability | Free Full-Text | Coping with Climate Change among Adolescents:
Implications for Subjective Well-Being and Environmental Engagement [Internet]. [cited

2024 Jun 7]. Available from: https://www.mdpi.com/2071-1050/5/5/2191

Hickman C, Marks E, Pihkala P, Clayton S, Lewandowski RE, Mayall EE, 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 Dec 1;5(12):e863—-73.

Kimutai JJ, Lund C, Moturi WN, Shewangizaw S, Feyasa M, Hanlon C. Evidence on the
links between water insecurity, inadequate sanitation and mental health: A systematic

review and meta-analysis. PLOS ONE. 2023 May 25;18(5):¢0286146.

11



29.

30.

31.

32.

33.

Andrade AS, Roca JS, Pérez SR. Children’s emotional and behavioral response following

a migration: a scoping review. J Migr Health. 2023 Mar 20;7:100176.

Zhu Y, Chen X, Zhao H, Chen M, Tian Y, Liu C, et al. Socioeconomic status disparities
affect children’s anxiety and stress-sensitive cortisol awakening response through parental

anxiety. Psychoneuroendocrinology. 2019 May 1;103:96-103.

Baylis M, Risley C. Infectious Diseases, Climate Change Effects on. Infect Dis. 2012 Dec
5:117-46.

D’Amato G, Cecchi L, D’Amato M, Annesi-Maesano I. Climate change and respiratory
diseases. Eur Respir Rev. 2014 Jun;23(132):161-9.

Lian X, Wan X, Si F, Guo J, Tang Z, Wang Y, et al. The association between air
pollutants and depression in children and adolescents: a systematic review. Environ Res

Commun. 2023 Oct;5(10):102002.

12



