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Climate crisis as “threat amplifier”

• Disproportionate impact on marginalized and 
vulnerable populations

• More vulnerable the person, less power in the 
face of climate crisis
- True within and across borders/jurisdictions 

Hayes et al. 2018; Berry et al. 2018



Heat & mental health

• “Because of their rapidly growing frequency, duration, and intensity, 

heat waves are of particular concern, with strong evidence linking 

their occurrence to increases in population distress, hospital 

psychiatric admissions, and suicides” (Lancet report 2018)

• Increased risk of aggression, violence, and suicide (Hayes et al 2021)

• Increased ambulance calls, ED visits, calls to telehealth, and/or 

increases in people seeking outpatient MH care (Hayes et al 2021)

• Statistical effect size of hot days on population mental health 

approximates that of unemployment (Berry 2018)





Who is at risk?

1. HEAT-EXPOSED GROUPS: workers, urban inhabitants, 

homeless individuals, occupants of poorly heat-adapted 

housing (e.g prisons)

2. HEAT-SENSITIVE GROUPS: seniors, children, pregnant 

persons, chronic illness patients (asthma, diabetes), those 

with mental health issues, PWUDs, users of heat-sensitizing 

medications (e.g., beta blockers, antihistamines, 

antidepressants, antipsychotics, diuretics).

3. RESOURCE OR INFORMATION-LIMITED GROUS: people 

living in poverty, homeless individuals, residents of 

racialized or impoverished communities, individuals with 

language barriers.



Risk factors for people with SPMI

Arnold VK, Rosenthal TL, Dupont RT, Hilliard D. Redundant clothing: a readily 
observable marker for schizophrenia in the psychiatric emergency room 
population. J Behav Ther Exper Psychiatry. 1993;24:45–47

● Positive and negative 

symptoms

● Cognitive symptoms

● Poor insight into health 

status

● Redundant clothing

● Medications

● Substance use

● Malnutrition

● Housing status



How can we prevent heat-
related illness in people with 
Severe & Persistent Mental 
Illness?

Drs. Daniel Rosenbaum, Samantha Green, Michaela 
Beder, Sarah Levitt, Talveer Mandur, Palika Kohli, and 
Grace Kuang







Micro Interventions: Staying Cool

● common cool room
● cool public spaces including 

cooling centres, malls, 
libraries, places of worship, 
museums, shopping malls

● public pools & beaches
● avoid the sun: umbrella, tree 

cover, parks



Cooling centres: barriers & 

best practices

For people with SPMI:

- Stigma

- Need to travel far from home

- Tendency not to view themselves as “vulnerable”

Therefore, need to work towards:

- Accessibility

- Inclusivity

- Desirability 
- Places people want to spend time

- Activities & social programs → dual benefits for mental health / recovery

Widerynski et al. 2017

https://www.cdc.gov/climateandhealth/docs/UseOfCoolingCenters.pdf 

https://www.cdc.gov/climateandhealth/docs/UseOfCoolingCenters.pdf
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Age cutoff as definition doesn’t capture “geriatric” mental health conditions 

Early- and late-onset mental health disorders

• Anxiety and depression are common

• Schizophrenia persists into late life and in rare cases can emerge in late life

• Neurocognitive disorders

Spectrum of functional impairment and dependence on care partners, systems and facilities 
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Mental Health in Older Adults
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Impacts felt differently depending on illness, function, setting.

• Despite highest risk for death and disability, age was protective of some of the mental health 

impacts of the pandemic 

Functional Independence 🡪  Community Supports 🡪  Supportive Housing/RH 🡪  LTC

Early life experiences and exposures can impact late life mental health

20

Pandemic as Analogy
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Early life experiences and 
exposures can impact late 
life mental health

Consider upstream impacts to 
health and mental health

Dementia associated with early- 
and mid-life risk factors 

2024 Lancet Commission: Air 
pollution reduction reduces 
dementia
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Chronic acquired reduction in cognitive function which 

impacts daily life

Caused by many different diseases, Alzheimer’s is the most 

common

733,040 people in Canada living with dementia

6.3 million people in Canada will develop, have or die with 

dementia between 2020 and 2050

Delaying onset of dementia by 1 year avoids ~ 500,000 

cases by 2050

22

Dementia (Major Neurocognitive Disorder)
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Heat wave June 25-30, 2021

• 619 deaths in BC due to heat

Intensity attributed to climate change

Record temp. in Canada – 49.6°C

Extensive wildfires

Town of Lytton destroyed

808 deaths in Western Canada

23

2021 Western North America Heat Dome and Wildfires
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PM2.5 (fine particulate matter) is strongly 

linked to wildfires

Linked to 100s-1000s deaths/yr in Canada 
(Matz)

Recently, PM2.5 is thought to be a cause of 

cognitive decline and dementia, based on a 

longitudinal study of > 20,000 adults in US 

(Zhang and Adar)

May cause 188,000 cases of dementia per 

year

A meta-analysis of 12 studies showed the 

risk of dementia increased by 3% per 1 

μg/m3 increment in PM2·5 (HR, 1.03; 95% CI 

[1.02–1.05]; I2 = 100%). (Abolhasani et al)
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Wildfires and Air Pollution
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Older adults have the highest risk of death from heat events (Bratu et al.)

Older adults are the most vulnerable to heat related illness

Mental health disorders are exacerbated by heat waves

• Anxiety

• Mood

• Psychotic

• Neurocognitive

Heat Related Illness is associated with an increased risk of dementia (Kuo 2024)

25

Heat Waves
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Cohort study of Taiwan National Health Insurance Research Database

Identified 70,721 patients with HRI without dementia from 2001-2015

Matched to 282,834 patients without HRI by age, sex, and index date

Followed cohorts to 2018 and compared risk using Cox proportional hazards regression models

HRI ~ higher risk of dementia–adjusted hazard ratio = 1.24 (1.19–1.29)

Heat stroke ~ adjusted hazard ratio = 1.26 (1.18–1.34)

Animal model of heat stroke: hippocampus damage including neuronal loss, amyloid plaques

26

Heat Related Illness and Dementia (Kuo et al 2024)
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July 2018 in Japan,  heavy rains followed typhoon. Some areas 

received > 1,000 mm of rainfall in 10 days.

Flash flooding – in some locations water levels reached 5 m.

237 fatalities

6767 houses 

destroyed

90% of victims 

age > 65

27

Floods
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Previous natural disasters associated with accelerated cognitive decline (Great East Japan 

Earthquake, Hurricane Katrina and Hurricane Maria)

Retrospective cohort study in Japan of 264,614 recipients of long term care insurance (home or 

in facility) to assess impact of July 2018 flood

• Hiroshima, Okayama and Ehime prefectures – the most damaged

• Participants identified from May – June and observed from July – December.

• 2,908 residents were victims of the flood (e.g. home damaged)

Prevalence of cognitive decline was 294 (10.11%) in victims and 23,389 (8.94%) in non-victims 

(p < 0.031)

Hazard ratio of home victims was 1.20 (1.06–1.36) 

Hazard ratio of facility victims was 0.89 (0.67–1.17)

28

Floods and Cognitive Impairment (Yoshida et al 2021)
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● Scoping review on existing psychosocial interventions 

in response to climate change

● Academic database search (MEDLINE, PsycINFO, and 

Web of Science)

● Grey literature search

● Consultations (26 international experts)

● Results: identification of 37 unique interventions 

Xue S, Massazza A, Akhter-Khan SC, Wray B, Husain MI, Lawrance EL. Mental 

health and psychosocial interventions in the context of climate change: a scoping 

review. Npj Mental Health Research. 2024 Mar 12;3(1):10.`

In search of interventions…

Climate 
change

Mental 
health 

and 
wellbeing

Intervention



Examples of identified interventions:



Rational Emotive Behavioural Therapy (REBT): delivered to flood victims 

with clinical depression in Nigeria (Kogi State) significantly reduced 

depressive symptoms relative to waitlist control group. 

Example of microsystem intervention
Ede, M. O. et al. The effect of rational emotive behaviour therapy on posttraumatic depression in flood victims. J. 

Ration. Emot. Cogn. Behav. Ther. 40,124–143 (2021).

Borderlands Earth Care Youth Institute: hands-on nature restoration work, 

and essays and reflections on land ethics for Anglo and Hispanic youth from 

low-income households). Internal program evaluation demonstrated improved 

emotional strength among participants.

Example of mesosystem intervention
Nabhan, G. P., Orlando, L., Smith Monti, L. & Aronson, J. Hands-on ecological restoration as a nature-based health 

intervention: reciprocal restoration for people and ecosystems. Ecopsychology 12, 195–202 (2020).

Examples of interventions:



Sonoma Wildfire 

Mental Health 

Collaborative: public 

awareness campaigns, 

free trauma-informed

yoga and meditation

classes, Skills for 

Psychological Recovery 

(SPR) training to

counselors and

paraprofessional,

“Sonoma Rises” mental

health app.

Example of exosystem intervention
Heinz, A. J. et al. Feasibility and preliminary efficacy of a public mobile app to reduce symptoms of post disaster distress 

in adolescent wildfire survivors: sonoma rises. Psychol. Serv. (2021).



Red Cross Red Crescent Project: distributed flood-forecast-based 

unconditional cash transfer (60 USD equivalent) to poor households in the 

Brahmaputra river basin in Bangladesh. Intervention group was less likely to 

experience psychological distress after the flood.

Example of macrosystem intervention
Gros, C. et al. Household-level effects of providing forecast-based cash in anticipation of extreme weather events: 

quasi-experimental evidence from humanitarian interventions in the 2017 floods in Bangladesh. Int. J. Disaster Risk 

Reduct. 41, 101275 (2019).



36web: climatecares.co.uk   twitter: @climatecares

Improving the 

energy efficiency of 

housing​
● Homes more affordable 

to heat​

● Reduction in fuel poverty​

● Improvements in mental 

health

Increased provision 

of cycling and 

walking facilities​

● More physical activity 

improves mental wellbeing

● Reductions in air and 

noise pollution improves 

mental health

Increased provision 

of green and blue 

spaces

● Trees and water help to 

reduce temperature 

extreme

● Connection to nature 

reduces stress and anxiety

Connected 

communities

● Strong relationships 

provide the foundation for 

good mental health 

needed to withstand 

climate shocks

● Needed for climate action

Co-benefits of climate action for mental health
The transformation of society for a safer climate future and good mental health aligns.



1. Opportunities to formally evaluate third-sector interventions using robust 

methodologies

2. Opportunities to adapt interventions for general adult populations to 

address the unique needs of at-risk populations

- to be co-designed with the people for whom they are being created

3. Opportunities to adapt interventions from LMICs in other geographical 

regions

4. The need to have more proactive, adaptive and macro-system 

interventions 

5. The need to have sustainable funding and to reduce barriers in 

accessing services

Knowledge gaps and opportunities:



● Agendas for research and action, identifying 

priorities to understand and address  mental 

health burden of the climate crisis

twitter: 

@climatecares
website:

climatecares.co.uk



connectingclimateminds.orgConnecting global climate change 
and mental health research 

CCM outputs
14 virtual regional dialogues

- 1.  What: Understanding needs and generating research themes
- 2. How: to best conduct this research, and how to translate evidence into 

policy and practice
3 virtual and 4 in person dialogues for young people, Indigenous 
communities, small  farmers and fisher people in Nigeria, India, Cameroon and 
Peru. 

870 
Participants

> 90countries

10
Regional & 
Thematic 
Agendas

25
Case 

Studies

35
Lived 

Experience 
Stories
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