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Abbreviation legend
	Abbreviation
	Definition

	PTSD
	Post-traumatic stress disorder

	SDOH
	Social determinants of health

	CES-D
	Center for Epidemiologic Studies Depression Scale

	PC-PTSD
	Primary Care PTSD Screen

	WHO
	World Health Organization

	ID
	Identification

	PCC
	Population, Concept, Context



Supplementary Table S1. Operational definitions of PCC eligibility criteria.
	PCC
	Definition
	Operational definition

	Population
	Older adults (≥60 years)
	Individuals aged 60 years or older, consistent with the WHO operational threshold used in global ageing research.

	Concept
	Climate-related mental health outcomes
	Direct and indirect mental health outcomes associated with climate-related exposures, including anxiety, depression, PTSD, stress, loneliness, sleep disturbance, cognitive decline, emotional distress, ecological grief, solastalgia, and climate-related trauma.

	Context
	Global
	No geographic restriction. Urban and rural settings and diverse socioeconomic, ethnic, and cultural contexts were considered to map inequalities and SDOH. Earthquake-only studies were excluded because earthquakes are geophysical hazards rather than climate-related exposures.


Source: the authors (2026).
Supplementary Table S2. Search strategies by database.
	Database
	Search strategy

	PubMed
	("Climate Change" OR "Global Warming" OR "Extreme Weather" OR "Heat Wave" OR "Flood" OR "Drought" OR "Wildfire" OR "Disasters" OR "Climate Crisis" OR "Environmental Change") AND ("Mental Health" OR "Psychological Distress" OR "Depression" OR "Anxiety" OR "Stress Disorders, Post-Traumatic" OR "Social Isolation" OR "Cognition" OR "Well-being" OR "Psychological Resilience" OR "eco-anxiety" OR "ecological grief" OR "solastalgia" OR "climate trauma") AND ("Aged" OR "Older Adults" OR "Elderly" OR "Senior Citizens" OR "Third Age" OR "Aging" OR elder* OR geriatric*) AND ("Social Determinants of Health" OR "Health Inequities" OR "Socioeconomic Factors" OR "Vulnerable Populations" OR "Social Support" OR "Social Vulnerability" OR inequity* OR poverty OR marginalization)

	Scopus
	("climate change" OR "global warming" OR "climate crisis" OR "extreme weather" OR "environmental change" OR "heat wave" OR "drought" OR "flood*" OR "wildfire*") AND ("mental health" OR "psychological distress" OR "anxiety" OR "depression" OR "stress disorder*" OR "post-traumatic stress" OR "cognitive decline" OR "psychological resilience" OR "well-being" OR eco-anxiety OR solastalgia OR "ecological grief" OR "climate trauma") AND TITLE-ABS-KEY("aged" OR "elder*" OR "older adult*" OR "elderly" OR "senior citizen*" OR "third age" OR "aging" OR "geriatric*") AND TITLE-ABS-KEY("social determinants of health" OR "health inequities" OR "socioeconomic factor*" OR "social vulnerability" OR "vulnerable population*" OR "social support" OR inequity* OR poverty OR marginalization)

	Web of Science
	("climate change" OR "global warming" OR "extreme weather" OR "heat wave" OR "drought" OR "flood" OR "wildfire") AND ("mental health" OR "anxiety" OR "depression" OR "post-traumatic stress" OR "social isolation" OR "eco-anxiety" OR "ecological grief" OR "solastalgia" OR "climate trauma") AND ("aged" OR "older adults" OR "elderly" OR "aging") AND ("social determinants of health" OR "social vulnerability" OR "social support")

	BVS/LILACS/SciELO
	("Mudanças Climáticas" OR "Cambio Climático" OR "Climate Change" OR "Aquecimento Global" OR "Calentamiento Global" OR "Global Warming" OR "Eventos Climáticos Extremos" OR "Fenómenos Climáticos Extremos" OR "Extreme Weather" OR "Onda de Calor" OR "Ola de Calor" OR "Heat Wave" OR "Seca" OR "Sequía" OR "Drought" OR "Inundações" OR "Inundaciones" OR "Flood*" OR "Incêndios Florestais" OR "Incendios Forestales" OR "Wildfire*") AND ("Saúde Mental" OR "Salud Mental" OR "Mental Health" OR "Ansiedade" OR "Ansiedad" OR "Anxiety" OR "Depressão" OR "Depresión" OR "Depression" OR "Transtornos Relacionados a Traumas e ao Estresse" OR "Stress Disorders" OR "Isolamento Social" OR "Aislamiento Social" OR "Social Isolation" OR ecoansiedade OR eco-anxiety OR ecoluto OR "ecological grief" OR solastalgia OR "trauma climático" OR "climate trauma") AND ("Idoso" OR "Anciano" OR "Aged" OR "Envelhecimento" OR "Envejecimiento" OR "Aging" OR "Adulto Idoso" OR "Adulto Mayor" OR "Older Adults" OR elder* OR geriatric*) AND ("Determinantes Sociais da Saúde" OR "Determinantes Sociales de la Salud" OR "Social Determinants of Health" OR "Vulnerabilidade Social" OR "Vulnerabilidad Social" OR "Social Vulnerability" OR "Apoio Social" OR "Apoyo Social" OR "Social Support" OR inequidad* OR pobreza)

	PsycINFO
	("Climate Change" OR DE "Global Warming" OR DE "Natural Disasters" OR "climate crisis" OR "extreme weather" OR "environmental change" OR "heat wave" OR "drought" OR "flood*" OR "wildfire*") AND ("Mental Health" OR "Depression (Emotion)" OR "Depressive Disorders" OR "Anxiety" OR "Posttraumatic Stress Disorder" OR "Psychological Distress" OR "Resilience (Psychological)" OR "Well Being" OR eco-anxiety OR solastalgia OR "ecological grief" OR "climate trauma") AND ("Aging" OR "Older Adults" OR "Elderly" OR "Geriatrics" OR "senior citizens" OR "third age" OR elder* OR geriatric*) AND ("Social Support" OR "Socioeconomic Status" OR DE "Health Disparities" OR "Social Determinants of Health" OR DE "Vulnerability" OR "social inequity" OR "poverty" OR "marginalization")

	Cochrane Library
	("climate change" OR "global warming" OR "extreme weather" OR "heat wave" OR "drought" OR "flood" OR "wildfire") AND ("mental health" OR "anxiety" OR "depression" OR "post-traumatic stress" OR "social isolation" OR "eco-anxiety" OR "ecological grief" OR "solastalgia" OR "climate trauma") AND ("aged" OR "older adults" OR "elderly" OR "aging") AND ("social determinants of health" OR "social vulnerability" OR "social support")


Source: the authors (2026).

Supplementary Table S3a. Characteristics of included sources: methods and exposure.
	ID
	Author/year
	Country/region
	Study design
	Instruments
	Climate-related exposure

	A1
	Do et al., 2025
	United States
	Longitudinal cohort
	Satellite data and PM2.5
	Wildfire smoke

	A2
	Zou et al., 2025
	China
	Longitudinal observational
	CES-D and secondary environmental data
	Fine particulate matter

	A3
	Chen et al., 2025
	China
	Qualitative
	Semi-structured interviews
	Extreme cold

	A4
	Lavretsky and Pot, 2024
	United States
	Commentary/secondary analysis
	Secondary data
	Extreme temperatures; droughts; floods; hurricanes

	A5
	Leach et al., 2024
	United States
	Cross-sectional experimental
	Climate chamber
	Extreme heat

	A6
	Fastl et al., 2024
	Europe
	Critical review
	Literature review
	Heatwaves

	A7
	Crank et al., 2024
	United States
	Cross-sectional observational
	Telephone interview
	Heatwaves and ozone

	A8
	Vasconcelos et al., 2024
	Spain
	Cross-sectional observational
	Online questionnaire
	Heatwaves

	A9
	Madani Hosseini et al., 2024
	Canada
	Descriptive review
	Literature review
	Heat; floods; droughts; wildfires

	A10
	Choi et al., 2023
	United States
	Longitudinal secondary data
	Secondary data
	Heatwaves

	A11
	Bundo et al., 2021
	Switzerland
	Observational secondary data
	Secondary data
	Ambient temperature/heat

	A12
	Nicholas et al., 2020
	United States
	Review/case study
	Clinical case and review
	Heat; extreme cold; disasters

	A13
	Hansen et al., 2011
	Australia
	Qualitative
	Interviews
	Heatwaves

	A14
	Schifano et al., 2009
	Italy
	Longitudinal cohort
	Longitudinal data
	Heatwaves

	A15
	Cherry et al., 2017
	United States
	Cross-sectional
	Questionnaire
	Hurricane

	A16
	Cherry et al., 2021
	United States
	Cross-sectional observational
	Scales; flood damage; trauma indicators
	Flood

	A17
	Bei et al., 2013
	Australia
	Prospective longitudinal
	Pre- and post-flood assessment
	Flood

	A18
	Norberg et al., 2022
	Canada
	Secondary pre-post cohort
	PC-PTSD; CES-D-10
	Flood

	A19
	Feng et al., 2025
	China
	Cross-sectional
	Logistic regression and symptom measures
	Flood

	A20
	Marinova et al., 2025
	North America/Global
	Systematic review/meta-ethnography
	Meta-ethnography
	Extreme climate-related events

	A21
	Polain et al., 2011
	Australia
	Qualitative
	Community forums
	Drought/adverse climate

	A22
	Nitschke et al., 2017
	Australia
	Cross-sectional
	Telephone survey
	Extreme heatwave

	A23
	Liotta et al., 2018
	Italy
	Retrospective quasi-experimental
	Community data
	Urban heatwaves

	A24
	Halcomb et al., 2023
	Australia
	Cross-sectional
	Online questionnaire
	Wildfires; smoke; evacuation

	A25
	Santiago-Santiago et al., 2025
	Puerto Rico
	Qualitative
	Interviews
	Power outage and social support disruption after Hurricane Maria

	A26
	Pruchno et al., 2020
	United States
	Multilevel longitudinal
	Pre- and post-disaster data
	Hurricane Sandy

	A27
	Pruchno et al., 2021
	United States
	Prospective longitudinal
	CES-D; latent class growth modelling
	Hurricane Sandy


Source: the authors (2026).
Supplementary Table S3b. Mental health outcomes and social determinants by source.
	ID
	Mental health outcomes
	Social determinants of health

	A1
	Depression; anxiety
	Income; transportation; physician availability; urban/rural context; infrastructure

	A2
	Anxiety; depression; sleep disturbance; life satisfaction; cognitive decline
	Education; access to information

	A3
	Depression; mood disturbance; sleep disturbance
	Chronic diseases; low income; low education; social isolation

	A4
	Loneliness; anxiety; depression; reduced well-being
	Information access; housing conditions; public services; social support; mobility; social protection; social isolation

	A5
	Stress
	Not specified

	A6
	Stress; anxiety; mood disturbance; cognitive decline
	Not specified

	A7
	Not specified
	Gender; language proficiency; income; employment; housing

	A8
	Heat-related stress
	Education

	A9
	Anxiety; depression
	Not specified

	A10
	Stress; cognitive decline
	Race/ethnicity; socioeconomic disadvantage

	A11
	Stress-related mental health hospitalisations
	Gender; income

	A12
	Not specified
	Not specified

	A13
	Stress; anxiety
	Economic condition; infrastructure/services; transportation; access to care

	A14
	Stress/heat-related mortality vulnerability
	Not specified

	A15
	Depression; post-traumatic stress
	Age; occupation; chronic diseases; income; social support/engagement

	A16
	PTSD; anxiety
	Age; social support; prior trauma; religiosity/coping

	A17
	PTSD; anxiety
	Social support; coping; stoicism; direct exposure; gender norms

	A18
	PTSD; worse self-rated mental health
	Income; living alone; gender; social support

	A19
	PTSD; depression; anxiety
	Per capita income; social support; prior abuse; stressful life events

	A20
	Anxiety; ecological grief; emotional distress
	Nature attachment; social isolation; institutional support; sense of belonging

	A21
	Anxiety; loss; risk of mental deterioration
	Financial stress; social status; isolation; stigma; access to services

	A22
	Anxiety
	Social contact; income; education; cognition; gender; chronic disease

	A23
	Indirect improvement in well-being mediated by social support
	Social isolation; community cohesion; social networks; community capital

	A24
	Anxiety; stress; fear
	Affected geographic area; service disruption; unequal access to health care

	A25
	Loneliness; stress; emotional distress
	Social inequality; lack of governmental support; rural residence

	A26
	Peritraumatic stress
	Education; income; gender; chronic diseases

	A27
	Persistent depressive symptoms
	Low income; low education; prior history of depression


Source: the authors (2026).
Supplementary Table S4. Temporal distribution of included sources (n = 27).
	Year
	n
	Percentage

	2009
	1
	3.7

	2011
	2
	7.4

	2013
	1
	3.7

	2017
	2
	7.4

	2018
	1
	3.7

	2020
	2
	7.4

	2021
	3
	11.1

	2022
	1
	3.7

	2023
	2
	7.4

	2024
	6
	22.2

	2025
	6
	22.2

	Total
	27
	100


Source: the authors (2026).
Supplementary Table S5. Geographic distribution of included sources (n = 27).
	Country/region
	n
	Percentage

	United States
	10
	37.0

	Australia
	5
	18.5

	China
	3
	11.1

	Canada
	2
	7.4

	Italy
	2
	7.4

	Europe
	1
	3.7

	Spain
	1
	3.7

	Switzerland
	1
	3.7

	Puerto Rico
	1
	3.7

	North America unspecified
	1
	3.7

	Total
	27
	100


Source: the authors (2026).
Supplementary Table S6. Methodological design categories (n = 27).
	Design category
	n
	Percentage
	Study IDs

	Longitudinal, cohort, prospective, or quasi-experimental
	10
	37.0
	A1, A2, A10, A11, A14, A17, A18, A23, A26, A27

	Cross-sectional observational or experimental
	8
	29.6
	A5, A7, A8, A15, A16, A19, A22, A24

	Qualitative
	4
	14.8
	A3, A13, A21, A25

	Review, commentary, or meta-ethnography
	5
	18.5
	A4, A6, A9, A12, A20


Source: the authors (2026).
Supplementary Table S7. Frequency of climate-related exposures investigated among all included sources (n = 27).
	Exposure
	Number of sources
	Study IDs

	Heatwaves or extreme heat
	13
	A4, A5, A6, A7, A8, A9, A10, A11, A12, A13, A14, A22, A23

	Floods
	7
	A4, A9, A16, A17, A18, A19, A20

	Hurricanes/storms/cyclones
	6
	A4, A15, A20, A25, A26, A27

	Wildfires
	2
	A9, A24

	Smoke exposure
	2
	A1, A24

	Air pollution
	2
	A2, A7

	Drought
	3
	A4, A9, A21

	Extreme cold
	2
	A3, A12

	Service or power disruption
	2
	A24, A25


Source: the authors (2026).
Supplementary Table S8. Frequency of mental health outcomes among empirical sources (n = 22).
	Outcome
	Number of empirical sources
	Study IDs

	Anxiety
	9
	A1, A2, A13, A16, A17, A19, A21, A22, A24

	Stress, including heat-related and peritraumatic stress
	9
	A5, A8, A10, A11, A13, A14, A24, A25, A26

	Depression or depressive symptoms
	6
	A1, A2, A3, A15, A19, A27

	PTSD
	5
	A15, A16, A17, A18, A19

	Loneliness
	1
	A25

	Sleep disturbance
	2
	A2, A3

	Cognitive decline
	2
	A2, A10


Source: the authors (2026).
Supplementary Table S9. Frequency of social determinants of health among empirical sources (n = 22).
	SDOH category
	Number of empirical sources
	Percentage
	Study IDs

	Income or socioeconomic status
	13
	59.1
	A1, A3, A7, A10, A11, A13, A15, A18, A19, A21, A22, A26, A27

	Access to services, information, or transportation
	6
	27.3
	A1, A2, A13, A21, A24, A25

	Gender
	6
	27.3
	A7, A11, A17, A18, A22, A26

	Education
	6
	27.3
	A2, A3, A8, A22, A26, A27

	Social support or social network
	6
	27.3
	A15, A16, A17, A18, A19, A23

	Social isolation or living alone
	5
	22.7
	A3, A18, A21, A22, A23

	Chronic disease or functional limitation
	4
	18.2
	A3, A15, A22, A26

	Housing or geographic context
	4
	18.2
	A1, A7, A24, A25

	Prior trauma, abuse, or history of depression
	3
	13.6
	A16, A19, A27

	Race or ethnicity
	1
	4.5
	A10


Source: the authors (2026).
Supplementary Table S10. Sources without explicit reporting of social determinants of health.
	Status
	n
	Study IDs

	SDOH not explicitly reported
	5
	A5, A6, A9, A12, A14


Source: the authors (2026).
Supplementary Table S11. Climate-related exposure by mental health outcome matrix among empirical sources (n = 22).
	Exposure
	Anxiety
	Depression
	PTSD
	Stress
	Loneliness
	Sleep disturbance
	Cognitive decline

	Heatwaves/extreme heat
	2
	0
	0
	6
	0
	0
	1

	Floods
	3
	1
	4
	0
	0
	0
	0

	Hurricanes/storms
	0
	2
	1
	2
	1
	0
	0

	Wildfires
	1
	0
	0
	1
	0
	0
	0

	Smoke exposure
	2
	1
	0
	1
	0
	0
	0

	Air pollution
	1
	1
	0
	0
	0
	1
	1

	Drought
	1
	0
	0
	0
	0
	0
	0

	Extreme cold
	0
	1
	0
	0
	0
	1
	0

	Service/power disruption
	1
	0
	0
	2
	1
	0
	0


Source: the authors (2026).
Supplementary Table S12. Social determinants by mental health outcome matrix among empirical sources (n = 22).
	Social determinant
	Anxiety
	Depression
	PTSD
	Stress
	Loneliness
	Sleep disturbance
	Cognitive decline

	Income/SES
	5
	5
	3
	4
	0
	1
	1

	Social support/network
	3
	2
	5
	0
	0
	0
	0

	Social isolation/living alone
	2
	1
	1
	0
	0
	1
	0

	Access services/info/transport
	5
	2
	0
	3
	1
	1
	1

	Gender
	2
	0
	2
	2
	0
	0
	0

	Education
	2
	3
	0
	2
	0
	2
	1

	Chronic disease/functional limitation
	1
	2
	1
	1
	0
	1
	0

	Housing/geographic context
	2
	1
	0
	2
	1
	0
	0

	Prior trauma/abuse/history
	2
	2
	2
	0
	0
	0
	0

	Race/ethnicity
	0
	0
	0
	1
	0
	0
	1


Note: Each empirical source contributed a maximum of one occurrence per pair. Counts represent mapped evidence indicators, not prevalence estimates, pooled effect sizes, or causal mediation estimates.
Source: the authors (2026).

Supplementary Table S13. Identified evidence gaps and research priorities.
	Identified gap
	Current evidence
	Potential impact
	Priority level
	Recommendation

	Underrepresentation of low- and middle-income countries
	Predominance of United States and Australia
	Limited transferability to highly vulnerable contexts
	High
	Conduct multicentre studies in LMICs, Latin America, Africa, and underrepresented Asian settings

	Scarcity of psychosocial intervention studies
	Predominance of observational studies
	Limited translation into policy and service design
	High
	Conduct pragmatic trials and effectiveness studies

	Heterogeneity of instruments and outcomes
	Multiple scales and constructs
	Limited comparability
	High
	Establish a core outcome set for climate-related mental health in older adults

	Limited intersectional stratification
	Gender and race/ethnicity insufficiently explored
	Underestimation of inequalities
	High
	Apply intersectional analytical models

	Limited differentiation between acute and chronic exposure
	Events often grouped
	Temporal inference constraints
	Moderate
	Use longitudinal designs with defined exposure windows

	Limited integration of health-service indicators
	Service disruption under-measured
	Underestimation of systemic impact
	Moderate
	Include measures of access, continuity, medication availability, and service resilience


Source: the authors (2026).
Supplementary Table S14. Narrative methodological sensitivity synthesis.
	Domain
	Observed strength
	Recurrent limitation
	Implication for inference

	Study design
	Methodological diversity
	Predominantly observational
	Associations and mapped patterns are identifiable, but causal inference is limited

	Exposure measurement
	Some objective measures such as satellite data, PM2.5, and climate chamber experiments
	Partial reliance on self-reported exposure
	Potential exposure misclassification

	Outcome measurement
	Use of validated scales in several studies
	Heterogeneity of instruments and outcome definitions
	Reduced comparability across sources

	Social determinants
	Frequent reporting of income, access, education, social support, and isolation
	Some sources did not explicitly report SDOH
	Possible underestimation of social vulnerability

	External validity
	Multiple exposure types covered
	Concentration in high-income countries
	Limited transferability

	Critical appraisal
	Transparent rationale for not appraising in a scoping review
	Quality of included studies remains unknown
	Findings should be interpreted as mapped evidence rather than graded evidence of effect


Source: the authors (2026).
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