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CLIMATE CHANGE AND MENTAL HEALTH

Acute hospital visits among the elderly (75 years and older) in May to September 
from 1998 to 2017: each additional day a month in the highest bin of daily mean 
temperature (>25°C) resulted in

• significant increases by 3% to 4% due to dementia or psychiatric disorder as the 
primary cause

• a significant increase by 2% to 3% in those having pre-existing dementia

• no significant increase in those having pre-existing psychiatric disorder.

Conflicting data on the impacts of temperature on physical activity, whereas limited 
data on the impacts of temperature and changes in solar radiation on nutrition and 
sleep.

Department of Public Health and Welfare 2



RELEVANCE AND RECOMMENDATIONS

• For designing effective heat alert mechanisms, it is of note that the individuals most 
at risk may have weaker coping skills and lack cognitive capacity to react sufficiently.

• Changes in solar radiation (less in winter, more in summer) and temperature are 
inducing impacts on mental health which emerge gradually over the years rather 
than suddenly within days or weeks.

• A strategy and a plan of action are needed for countermeasures against the slow 
impacts.

Thus far, there are no data on such impacts of climate change on mental wellbeing, 
mood, mood disorders, or deaths from suicide …

… but we shall make a dash for the line.
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LONG-TERM CUMULATIVE EXPOSURE 
TO CLIMATIC FACTORS AND HEALTH

• Long-term residential exposure to solar radiation in adulthood 
was associated with 

• sleep quality and diurnal preference (Elovainio et al. 
2022)

• cognitive function (Komulainen et al. 2022a)

• specific depressive symptoms (Komulainen et al. 2022b)

• Long-term residential exposure to solar radiation and ambient 
temperature in childhood was unrelated to later risk of a 
severe mental disorder (Komulainen et al. 2022c, Komulainen 
et al. [work in progress]) 
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RELEVANCE & RECOMMENDATIONS

Long-term residential exposure to natural light in adulthood may be 

implicated in sleep, cognition and mental health in Finland.

Further studies should evaluate the associations between cumulative 

climatic exposures and health in populations residing in different 

geographical latitudes.

Mitigating confounding by other geographically distributed factors is 

crucial in studies utilizing area-level measurements of climatic 

factors.
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Light exposure, hospitalization and sickness absence

•We found significant 
seasonal variation in 
hospital admissions and 
sickness absence due to 
mental disorders

•Larger than expected 
increases in November-
December and decreases 
in spring and summer

•Opposite effects for manic 
episodes

•Manuscript under 
preparation:  Cumulative 
individual level sickness 
absence & light exposure
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Relevance & recommendations

•Mental health-related hospitalizations and sickness absence follow 
patterns that are related to changes in solar radiation.

• If solar radiation is going to decline in winter, this may increase 
hospitalizations and sickness absence due to depression, anxiety and 
sleep disturbances but decrease the burden of manic episodes.

• If solar radiation is going to increase in summer, people with bipolar 
disorder may have more manic episodes while depression, anxiety 
and sleep disturbances may decrease.

•Therefore, the mental health impacts of climate change may be 
season- and disorder-dependent.

•Future research needs to account for interaction effects between solar 
radiation and temperature.
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FMI team in CHAMPS

• Reija Ruuhela, FMI-PI

• Human biometeorology 

• Pentti Pirinen

• Observational climate data 

• Kaisa Lakkala

• UV and solar radiation 

• Lisa Haga 

• Human biometeorology, PhD student

• Kimmo Ruosteenoja 

• climate change scenarios

• Sanna Luhtala

• science editor



Climate change scenarios – CHAMPS focuses on 
impacts of solar radiation and temperature
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Association between solar radiation and suicides

Suicide data from four hospital districts in southern Finland

+

Solar radiation data, including ultraviolet radiation (UVR)

Relative risk (RR)

Difference between UVR doses of the actual and previous 

days (UV Diff)

Delay in days

(Lag)

Time period: 1979-2019, March-June

→ an increased risk of suicide is associated with an 

increase in UVR doses on consecutive days 

(actual day’s UVR dose > previous day’s UVR dose)

→ the risk is increased also for the following day

Strong harvesting effect

→ Sudden positive change in solar radiation can trigger 

suicides even though it doesn’t substantially increase the 

total number of suicides. 

Lakkala et al., under preparation



Future projections of excess heat- and cold-
related mortality in Finland
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Future projections of excess heat-related mortality for all ages 

are expected to increase in 2090-2099 compared to 2010-

2019 in SSP2-4.5 and SSP5-8.5 in majority of the Finnish 

wellbeing service counties.

Excess cold-related mortality will decrease in most of the 

Finnish wellbeing service counties.

Annual mean temperatures changes in SSP2-4.5 and SSP5-

8.5 scenarios for sub-set of CMIP6 model runs (plot below).

Haga et al. (in preparation)
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CHAMPS Stakeholder engagement

• Series of workshops with City of Helsinki, Climate unit and SoTePe (Social Services, 

Health Care and Rescue Services Division)

• May 2023 – health impacts of heat stress, urban heat island (UHI), social vulnerability 

• Oct, 2023 – climate change, UHI and urban growth, vulnerability, buildings, overheating

• Crossdiciplinary workshop – also HKI units for urban planning and building engaged

• Heatclim and Smartland contributions as well

• Spring, 2024 (under planning) – mental health 

• Contribution to the WHO-WMO Study Group on Climate Services for Health



CHAMPS Communication 

https://yle.fi/a/74-20056173

• Hiilikasasymposium – Uniarts, Helsinki, spring 2022

• Numerous media interviews - TV, radio, print media

• UEF Media release 11 Dec, 2023
• https://www.uef.fi/fi/artikkeli/valoisuuden-muutokset-yhteydessa-mielenterveyteen-

tulevaisuudessa-myos-ilmastonmuutos-voi-vaikuttaa

• Podcast - Ikioma ilmastokriisimme – Jakso 7 – Tappohelteet ja 

ikuinen marraskuu – ilmasto lisää terveyshuolia. 

https://areena.yle.fi/audio/1-50933811

• Presentations in various forums 

• Including policy-makers and decision-makers

• FMI climate change seminar for journalists 

• Contribution to ClimaHealth.info –portal

• Mental health –pages (under preparation)

https://yle.fi/a/74-20056173
https://www.uef.fi/fi/artikkeli/valoisuuden-muutokset-yhteydessa-mielenterveyteen-tulevaisuudessa-myos-ilmastonmuutos-voi-vaikuttaa
https://www.uef.fi/fi/artikkeli/valoisuuden-muutokset-yhteydessa-mielenterveyteen-tulevaisuudessa-myos-ilmastonmuutos-voi-vaikuttaa
https://areena.yle.fi/audio/1-50933811
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SYKE progress report & 
key results
Timothy Carter, Anna Lipsanen, Nina Pirttioja, Stefan Fronzek, 
Stefan Fagerström, Daniel Haaranen & Arto Viinikka
Finnish Environment Institute (Syke), Helsinki

Susanna Kankaanpää
City of Helsinki
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Scenarios for Climate Change & Health Analysis in Finland
SSP-based socioeconomic narratives for Finland

● Work led by Anna Lipsanen, SYKE (PhD research)
● Based on Workshop held in May 2019 (SA PLUMES project)
● Presentation at Scenarios Forum, IIASA, Austria, Jul 2022
● Poster presentation at Adaptation Futures, Montreal, Oct 2023

CLIHE Virtual Workshop on Scenario
Co-ordination, 16 December 2020

● ~30 participants from CLIHE projects & AKA
● Aims: To exchange information on scenarios, to explore 

opportunities for collaboration & exchange of scenarios 
& to discuss use of common scenarios in CLIHE

● Scenario needs were surveyed among seven projects
● Report at: https://www.syke.fi/projects/champs

https://www.syke.fi/projects/champs
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Heat risk in Helsinki Metropolitan area

● Work by led by Nina Pirttioja
● Mapping of heat risk in the Helsinki Metropolitan area
● Review of indicators of vulnerability, exposure and 

hazard
● Data set of socio-economic and health indicators at 

postal code resolution (2000-2017) from THL
• Visits to specialized care per year for different diagnosis 

groups that affect heat vulnerability
• Number of people per postal code area for different socio-

economic and demographic indicators  

● Surface temperatures during heatwave conditions 
based on Landsat images (hazard)

● Maps of long term means and observed trends of 
indicators; standardised and combined into risk indices

● Projecting selected indicators to the future to represent 
future heat risk under climate and socio-economic 
changes

Helsinki case study of climate change risks to health

Vulnerability

Hazards

Exposure

RISK

Socioeconomic 

pathways

Adaptation and 

Mitigation 
Actions

Governance

Natural 

Variability

Anthropogenic 

Climate Change

IMPACTS

EMISSIONS 

and Land-use Change

CLIMATE

IPCC Risk Framework

SOCIOECONOMIC 

PROCESSES

Source: IPCC, 2014

Photo: Pixabay



Vulnerability

Hazards

Exposure

RISK
Heat risk in Helsinki Metropolitan area
Vulnerability indicators

Before combining, values of all indicators are normalized to range from 0 to 1

Source: FOLK database - acknowledgements: R. Astone, THL & C. Hakulinen, HY



Vulnerability

Hazards

Exposure

RISK
Heat risk in Helsinki Metropolitan area
Vulnerability indicators

Source: FOLK database - acknowledgements: R. Astone, THL & C. Hakulinen, HY
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Exposure

RISK

Vulnerability
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Exposure
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Vulnerability

Hazards

Exposure

RISK
Heat risk in Helsinki Metropolitan area
Vulnerability

Sources: FOLK database: (R. Astone, THL, C. Hakulinen, HY) 
except for Green area: Corine 2018 (Syke) & Surface 
temperature: Landsat-8 (Syke)
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Heat risk in Helsinki Metropolitan area

● Work by led by Nina Pirttioja
● Mapping of heat risk in the Helsinki Metropolitan area
● Review of indicators of vulnerability, exposure and 

hazard
● Data set of socio-economic and health indicators at 

postal code resolution (2000-2017) from THL
• Visits to specialized care per year for different diagnosis 

groups that affect heat vulnerability
• Number of people per postal code area for different socio-

economic and demographic indicators  

● Surface temperatures during heatwave conditions 
based on Landsat images (hazard)

● Maps of long term means and observed trends of 
indicators; standardised and combined into risk indices

● Projecting selected indicators to the future to represent 
future heat risk under climate and socio-economic 
changes

Helsinki case study of climate change risks to health

Stakeholder engagement
Series of workshops with City of Helsinki, Climate unit and SoTePe 
(Social Services, Health Care and Rescue Services Division)

● May 2023 – Helteiden terveysvaikutukset ja niihin varautuminen 
muuttuvassa ilmastossa - Tietoiskuja tutkimuksesta  
• health impacts of heat stress, urban heat island (UHI), social 

vulnerability
• Cross-disciplinary workshop (City of Helsinki, Climate Unit; SoTePe 

personnel, researchers from Syke and FMI)

● Oct 2023 – Miten luodaan hyvinvoivaa elinympäristöä 
kaupunkilaisille?
• Heat risks and links to urban planning and buildings from design and 

maintenance to adaptation 
• Cross-disciplinary workshop – also HKI units for urban planning and 

building engaged

● Spring 2024 (under planning) – mental health
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Peer reviewed publications that acknowledge CHAMPS
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Change and Health Academy Programme (CLIHE), 13 pp. https://www.syke.fi/projects/champs

Carter TR, Lipsanen A, Ruuhela R, 2020. Socioeconomic scenarios for health and social welfare in a changing climate: Progress since the PLUMES Scenarios Workshop, May 2019. 

CHAMPS Information Sheet No. 1, CHAMPS (Climate change and Health: Adapting to Mental, Physical and Societal challenges), 4pp. https://www.syke.fi/projects/champs

Lipsanen A, Carter TR, Ruuhela R, Fronzek S, Kollanus V, Koskela I.-M, Mäkelä M. Mäkinen K, Meriläinen P, Parry M, Saikkonen P, Suomela T, Terämä E, 2020. 

Socioeconomic narratives for future Finnish health and social welfare to inform climate change adaptation. Strategic Research Scientific Conference 2020: Preparing for the 

future: analyzing and identifying responses to societal challenges using scenarios and other tools for future scanning, October 7-8 2020, Helsinki, Finland, 

https://drive.google.com/file/d/1WCuawGF9dtd4ryU9PcYU0dru9dpFkIHV/view?usp=sharing, [Extended abstract]

Ruuhela R, Carter TR, Rantanen M, Polade S, Lipsanen S, Jylhä K, Laurila TK, Luomaranta A, Fagerström S, Luhtala S, Gregow H, 2023. Ilmasto- ja sosioekonomiset

skenaariot ilmastonmuutokseen sopeutumisen suunnittelussa (Climate and socioeconomic scenarios for climate change adaptation planning), Publications of the Ministry of 

Agriculture and Forestry 2023:4, Ministry of Agriculture and Forestry, 43 pp. (in Finnish with English summary). https://julkaisut.valtioneuvosto.fi/handle/10024/164670 

Other climate & health-related publications

Ringsmuth AK, Otto IM, van den Hurk B, Lahn G, Reyer CPO, Carter TR, Magnuszewski P,  Monasterolo M, Aerts JCJH, Benzie M, Campiglio E, Fronzek S, Gaupp F, 

Jarzabek L, Klein RJT, Knaepen H, Mechler R, Mysiak J, Sillmann J, Stuparu D, West C, 2022. Lessons from COVID-19 for managing transboundary climate risks and building 

resilience. Climate Risk Management, 35, https://doi.org/10.1016/j.crm.2022.100395.

van den Hurk B, Otto IM, Reyer CPO, Aerts J, Benzie M, Campiglio E, Carter TR, Fronzek S, Gaupp F, Jarzabek L, Klein RJT, Knaepen H, Lahn G, Mechler R, Monasterolo I, 

Mysiak J, Shepherd TG, Sillmann J, Stuparu D, West C, 2020. What can COVID-19 teach us about preparing for climate risks in Europe? Policy Brief, RECEIPT and 

CASCADES projects. https://www.cascades.eu/wp-content/uploads/2020/11/Cascades-Combined-file.pdf 
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