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Examining the health and social impacts of
evacuations and interventions that can help
e In 2023, Canadians witnessed a significant to mitigate their effects

number of climate-related events, including a
record number of wildfires, heat waves, and
oot 22 July 2024

e In 2023 alone, an estimated 230,000 people in
Canada were evacuated due to wildfires.

e The burden of these and other evacuations is
not evenly distributed throughout the
Canadian population, with Northern and -
remote communities, including First Nations * 68 AL I CLE T O

Context
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Evidence syntheses selected based on relevance, quality, and

and other Indigenous communities, being recency of search

more likely to be evacuated than southern

urban communities. + Forms of domestic evidence used (% = Canadian)
¢ While evacuations are needed to protect @ o g
people from immediate physical harm, they
also risk additional harm, including physical Evaluation Qualitative
and mental health concerns and challenges in I
maintaining community and social well-being. | * Other types of information used
° ThiS rapid evidence profile examines the Jurisd‘ictiqnal scan (two countries: CA, US, and select international
health and social effects of evacuations, how eraanizations)
they vary by population and context, and what
interventions are available to mitigate the * Additional notable features
pUb”C health and social impacts of Prepared in the equivalent of three-business days using an ‘all hands-on deck’
evacuations. approach
Questions

o \What are the health and social impacts of evacuations for particular populations (e.g., children, older adults) and for
particular healthcare settings (e.g., hospitals, long-term care homes) before, during, and after evacuations?

e What is known about interventions to mitigate the health and social impacts of evacuations during and after the
evacuation?

High-level summary of key findings

o We identified 36 evidence documents, of which we considered 33 to be highly relevant, including three evidence
syntheses and 30 single studies.

o For the first question, most of the identified evidence focused on the physical and mental health impacts of evacuation
due to hurricanes, floods, and wildfires on the general population.

e However, we found specific findings related to pregnant women, mothers, and children, as well as for specific settings
including hospitals and assisted-living facilities.

e Physical health impacts from evacuations included increases in traffic accidents and metabolic syndrome.

¢ Mental health impacts from evacuations included increases in symptoms of depression, post-traumatic stress disorder,
anxiety, psychological distress, sleep problems, and increases in alcohol intake.



e We found little evidence on socio-economic
impacts, though at times these were identified
as mediators of mental health impacts.

e For the second question, we identified findings
related to support for specific populations
including older adults, females, and dependent
individuals, as well as for the general
population.

e We identified evidence related to six different
types of support provided prior to, during, and
following evacuation that may help to mitigate
health and social impacts.

e We identified many guidance and planning
documents to inform both decision-makers and
the public on evacuations due to climate
emergencies.

Framework to organize what we
looked for

e Reason for evacuation
o Extreme weather event
o Flood
o Wildfire
= Smoke
= Combined wildfire smoke and heat
= Pollutants
e Evacuation status
o Evacuation alert
o Evacuation order
o Tactical evacuation
e Length of evacuation
o Short term
o Longterm
e Frequency of evacuation
o Single
o Multiple
e Place of evacuation
o Local (e.g., neighbouring town or
community)
o Within province or state
o Distant (e.g., to another province or state)

We identified evidence addressing the question by searching
Health Systems Evidence, Social Systems Evidence, PubMed,
and Proquest. Initial searches were conducted on 28 May 2024,
with a follow-up search conducted on 27 June 2024. The search
strategies used are included in Appendix 1. In contrast to
synthesis methods that provide an in-depth understanding of the
evidence, this profile focuses on providing an overview and key
insights from relevant documents.

We searched for full evidence syntheses (or synthesis-derived
products such as overviews of evidence syntheses) and protocols
for evidence syntheses.

We appraised the methodological quality of evidence syntheses
that were deemed to be highly relevant using the first version of
the AMSTAR tool. AMSTAR rates overall quality on a scale of 0
to 11, where 11/11 represents a review of the highest quality,
medium-quality evidence syntheses are those with scores between
four and seven, and low-quality evidence syntheses are those with
scores less than four. The AMSTAR tool was developed to assess
reviews focused on clinical interventions, so not all criteria apply
to evidence syntheses pertaining to delivery, financial, or
governance arrangements within health systems or
implementation strategies.

A separate appendix document includes:

1) methodological details (Appendix 1)

2) summary of key findings from highly relevant evidence
syntheses and single studies (Appendix 2)

3) details about each identified evidence synthesis (Appendix 3)

4) details about each identified single study (Appendix 4)

5) jurisdictional scan on guidance and planning documents for
evacuations due to climate events (Appendix 5)

6) documents that were excluded in the final stages of review

(Appendix 6).

This rapid evidence profile was prepared in the equivalent of
three days of a ‘full court press’ by all involved staff.

e Supports provided prior to, during, and following evacuation that may help to mitigate the impacts of evacuation

o Information and communication
Food and water

Temporary housing/shelter
Home goods and clothing
Healthcare services

Mental health services
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Workplace supports

Social support services

Financial supports

Childcare supports

Cultural supports (e.g., for Indigenous healing, cultural safety)
Language supports

Religious supports

opulations

Children

Indigenous peoples

People living in areas directly affected by evacuations
Occupations directly affected by evacuations
Individuals with pre-existing conditions (e.g., respiratory or cardiac)
People who use drugs

People who are housing insecure

People with lower socio-economic status

Pregnant women

People with disabilities

Older adults

People who have experienced evacuation in the past
Hosting communities

e [npatient healthcare settings

o Hospitals (including mental health and other specialized hospitals)
o Long-term care homes
o Nursing homes and other residential care facilities
e Qutcomes
o Physical health outcomes
= Cardiovascular effects (e.g., heart failure, heart attack, stroke)
= Death
= Effects on pre-existing conditions
= |njuries
= Obstetric outcomes
= Respiratory effects (e.g., bronchitis, reduced lung function)
= Physical violence (including domestic violence)
= Sexual violence (including sexual assault)
o Mental health outcomes
= Anxiety
= Depression
= Post-traumatic stress disorder
= Personal and community isolation
= Substance use
o Socio-economic effects

= Displacement of individuals and communities
Employment and labour challenges
Economic hardship

Property destruction

Community and social well-being



What we found

We identified 36 evidence documents related to either evacuations’ health and social impacts or interventions to mitigate
these impacts. Of these documents, we considered 33 to be highly relevant, including:

o three evidence syntheses (including one meta-analysis)

e 30 single studies.

We also undertook a jurisdictional scan to identify guidance, plans and support tools related to evacuation due to climate
events in all Canadian provinces and territories as well as at a national level in the U.S. and in 10 U.S. states that have
been significantly affected by climate events in recent years. In addition, we included reports and guidance from select
international organizations (Intergovernmental Panel on Climate Change, United Nations Environmental Programme,
Organisation of Economic Cooperation and Development, Canadian Red Cross, and American Red Cross).

In general, we would like to note the challenge of separating the effects of the natural disaster from those of evacuation. In
some cases, this was explicit in the study, while other designs (e.g., observational and qualitative) did not allow for this type
of analysis.

Coverage by and gaps in existing evidence syntheses and domestic evidence

For the first question, most of the identified evidence focused on the physical and mental health impacts of evacuation on
the general population. Evacuations were the result of a range of different events including hurricanes, floods, and wildfires
and were generally shorter-term evacuations. We found specific findings related to Indigenous peoples, older adults, people
with lower socio-economic status, pregnant women, mothers, children, and people who had experienced evacuation in the
past. We also identified findings for specific settings including hospitals and assisted-living facilities.

For the second question, we identified evidence related to seven different types of supports, including:
information and communication

food and water

temporary housing/shelter

healthcare services

mental health services

cultural supports

religious supports.

We found relatively few findings from evidence documents that addressed support prior to evacuation, though one evidence
synthesis examined the likelihood and different factors that affect the decision to evacuate, which could support the tailoring
of evacuation messages. Despite the limited findings in evidence documents, the jurisdictional scan identified many
guidance documents directed at decision-makers and the public to help prepare for evacuation.

With respect to specific populations, we identified findings from one recent low-quality evidence synthesis on supports for
older adults and one single study on considerations for dependent individuals. We did not identify findings from highly
relevant evidence documents related to how to mitigate the health and social impacts of evacuations for specific settings.

Key findings from included evidence documents

In the two sections below, we profile key findings from the evidence documents. For additional insights into each of the
included documents see Appendix 2, which provides a table synthesizing findings from all highly relevant evidence
documents, and Appendices 3 and 4, which provide details about each of the included evidence syntheses and single
studies, respectively.



Key findings related to the health and social impacts of evacuations

Of the highly relevant evidence documents, findings from one recent low-quality evidence synthesis and 17 recent single
studies are relevant to this question.

For specific populations, four recent single studies reported that pregnant women and mothers experienced anxiety and
psychological distress before and during evacuation,(1-4) with some reporting that these effects continued following
evacuation.(1) One of the recent single studies also noted that rates of post-traumatic stress among mothers were higher for
those with children aged seven to 17 compared to those with children aged zero to six.(1) Two recent single studies
identified mental health impacts including symptoms of depression, suicidal thinking, post-traumatic stress, and anxiety in
children and youth who were evacuated due to wildfires and from a hurricane.(5; 6) Finally, one single study found the
evacuation of Indigenous communities due to wildfires led to family and community separation, which in turn resulted in
emotional distress among evacuees.(7)

For specific settings, one recent low-quality evidence synthesis, which included a meta-analysis, found individuals who are
evacuated or relocated during a natural disaster had statistically significant increases in overall health effects, including
mortality, diabetes, and weight problems as compared to non-evacuated or relocated individuals.(8) The synthesis notes
that studies underpinning the significant increase in mortality focused predominantly on nursing home residents and
hospitalized populations and may not be generalizable to the whole population.(8) However, it points to the importance of
carefully weighing the risks of evacuation compared to the risks of sheltering in place, which may differ by type of
disaster.(8) In addition, one recent single study examined the effects of evacuation on assisted living residents in advance
of a hurricane and found increased odds of emergency department visits and nursing home admissions within 30-days of
evacuation as compared to those who sheltered in place.(9) The study found no significant effect on hospitalization (e.g.,
longer-term admissions) or mortality.(9) Finally, one single study found an increase in inpatient cardiorespiratory visits
among wildfire evacuees who use durable medical equipment (e.g., oxygen tanks, wheelchairs).(10) This finding may not be
generalizable to other populations, as another study found no association between evacuation orders and cardiovascular
events when controlling for known risk factors, including pre-existing conditions.(11)

Within the general population of evacuees, two evidence documents identified findings related to physical health. One single
study reported found an increase in the likelihood of traffic accidents (resulting in some physical injuries) during evacuations
(12), while one recent low-quality evidence synthesis identified increases in metabolic syndrome from changes to lifestyle
during evacuation.(8)

One recent low-quality evidence synthesis and three recent single studies found increases in mental health impacts among
evacuees, including:

e symptoms of depression (8; 13; 14)

symptoms of post-traumatic stress disorder (8; 13)

symptoms of anxiety (8; 13)

psychological distress (8; 15)

sleep problems.(8; 13)

Other recent single studies noted that experiences with mental health challenges prior to, during, and following evacuation

were higher among those who:

e lacked time to prepare before the evacuation became mandatory (15)

e experience multiple evacuations (16)

e have pre-existing mental-health conditions (16; 17)

e have fewer protective factors in place (e.g., unemployed, few social contacts, experienced injury or iliness during
evacuation, experienced higher levels of stress leading into the evacuation).(13; 14)



Another recent study found that support received, clinical variables, and socio-demographic context all affected the
resiliency of those impacted by floods. Respondents under the age of 25 were more likely to show low resilience than
respondents 40 years and older. Similarly, those receiving less or no governmental support were more likely to express low
resilience than those who received support.(17)

Key findings about interventions to mitigate the health and social impacts of evacuations during and after the evacuation

Of the highly relevant evidence documents, findings from two recent low-quality evidence synthesis and nine recent single
studies are relevant to this question. As mentioned above, many of the included evidence documents focused on findings
related to support for evacuation and evaluating how they were experienced by evacuees rather than their effects for
mitigating particular impacts.

One evidence synthesis and two single studies identified findings specific to older adults, while an additional single study
addressed shelters for people experiencing disability. One recent low-quality evidence synthesis found older adults require
multifaceted supports during evacuation including supports for daily living, finances, social support, care for ongoing health
needs, religion and culture, and clear dissemination of information to help maintain their mental and physical health.(18)
One single study noted the importance of carefully considering the appropriateness of different shelters during climate-
related events, highlighting that dependent evacuees from a long-term care facility were unable to benefit from the use of
hotel guest rooms as they were isolated from caregivers and support providers that were placed in other evacuation
areas.(19) The second single study focused on older adults and found that urban homebound older adults in Philadelphia
indicated that they were unprepared for evacuations due to their physical disabilities, and noted they would need shelter to
have complex supports available.(20) The third single study, focused on individuals with special needs (e.g., requires
additional assistance due to physical, mental, cognitive, or sensory impairments). The study found that to best support safe
evacuation, admittance to special needs shelters should have flexible admittance, should consider the experiences of
people with disabilities to inform approaches, and should involve people with disabilities and disability organizations as
active members of disaster planning and community response.(21)

We did not identify any findings from highly relevant evidence documents related to interventions to mitigate impacts in
specific settings.

A recent single study examining historic calls during Hurricane Katrina and Hurricane Rita to 211 (the local information and
referral line) found during and following the hurricane, there was a significant increase in the volume of shelter-related calls,
increasing from approximately 70 per weekday to 228 during Hurricane Katrina. The peak of these calls was experienced a
few days after Hurricane Katrina made landfall.(22) The study reported the most significant needs for housing came from
unmet rental housing needs, noting that renters comprised a significant component of individuals who experience access
barriers to seeking shelter, given property owners may have additional resources or home insurance able to support their
needs during a hurricane.(22)

We identified evidence related to six different types of supports provided prior to, during, or following evacuations, including:

information and communication
food and water

temporary housing/shelter
healthcare services

mental health services

cultural supports.

One older medium-quality evidence synthesis found that a range of factors including demographics, socio-economic status,
household size and makeup, as well as sources of information all affect individual decisions about whether or not to
evacuate during a climate event.(23) The evidence synthesis noted that two particularly important factors determining
individual decisions were whether the evacuation order was mandatory or voluntary and whether they had previous



experience with an evacuation. (23) One recent single study found that providing timely and accurate information prior to
and at the beginning of wildfires can help encourage evacuation.(24)

A recent single study examined emergency planning for evacuations due to hurricanes in Florida. The study noted that
families should develop specific disaster plans to mitigate communication and decision-making stressors. In addition, the
study noted the need for local authorities to undertake specific planning including monitoring and easing local and highway
traffic in efforts to reduce evacuation stress, ensuring and regulating the delivery of food and supplies to evacuation
shelters, and anticipating the state of panic and unease among evacuees arriving at shelters and ensuring supports are in
place.(20)

Recent single studies point to the critical importance of housing and shelter at all stages of evacuation. Prior to evacuation,
the availability of housing and temporary shelter was found in one recent single study to be one of the most important
indicators of whether or not individuals would evacuate.(24) A second recent single study found that following evacuation
from sequential hurricanes housing was the most common type of support needed, often due to financial problems related
to renting new housing.(22) Lastly, a third recent study found low-income populations had difficulties evacuating and
relocating during Hurricane Harvey in Texas, and frequently returned faster than higher-income individuals.(25)

With respect to healthcare services, two single studies found telemedicine can support continuity of care during and after
evacuation. However, they noted important sex and cultural differences that need to be considered, including that males,
older adults, and those who speak other languages were less likely to use these services.(26; 27)

For mental health supports, online self-guided treatment programs were found to support patients following a wildfire
evacuation.(28) The self-guided treatment program was found to improve symptoms of post-traumatic stress disorder,
depression, and insomnia among participants.(28) The completion of more modules in self-guided treatment program
predicted greater reductions in symptoms.(28)

Key findings from the jurisdictional scan

As part of the rapid evidence profile, we undertook a jurisdictional scan for guidance, plans, or tools (e.g., checklists) for
evacuation due to climate events at the national level in Canada and the United States, across all Canadian provinces and
territories, and in 10 U.S. states (Alaska, Arizona, California, Colorado, Florida, Louisiana, New Mexico, Oregon, Texas, and
Washington) that have been significantly affected by climate events in the recent years (determined by data from the
National Centers for Environmental Information). We also searched several international organizations.

As part of the jurisdictional scan, we identified various guidance documents and tools to support decision-makers,
individuals, and families preparing for, experiencing, and returning from evacuations.

To inform decision-makers, we identified guidance from Manitoba, Ontario (for emergency planners and health-system
partners and more generally), New Brunswick, Alaska, and Colorado. Most of these documents provide details about the
division of responsibilities between different actors and actions that should be taken in the event of a climate (or other)
emergency. In the case of Oregon, we also identified a planning tool that provides local Oregon planners with data and
wildfire risk inventory reports, as well as templates to create more Advanced Wildfire Reports and Social Vulnerability
Reports.

For the public, we identified both general guidance for individuals and families, which includes elements such as
understanding and planning for events, creating an evacuation plan, identifying health needs, and creating an emergency
kit. We identified public guidance in Canada at the federal level, at the provincial level in Canada in British Columbia,
Alberta, Saskatchewan, Ontario, Quebec, New Brunswick, Prince Edward Island, Newfoundland and Labrador, Northwest
Territories, and Yukon, and from the Canadian Red Cross. We also found federal-level guidance in the U.S. from the
Department of Homeland Security, Federal Emergency Management Agency, and at the state level in Alaska, Arizona,
Florida, Louisiana, and Oregon. In addition, we found specific guidance based on the type of climate event, such as for



https://www.gov.mb.ca/emo/preparedness/provprog.html#mep
https://www.ontario.ca/page/ministry-health-emergency-management-plans-and-strategies
https://www.ontario.ca/page/ministry-health-emergency-management-plans-and-strategies
https://www.ontario.ca/document/provincial-emergency-response-plan
https://www2.gnb.ca/content/dam/gnb/Departments/ps-sp/pdf/emo/provincial_all_hazards_plan-2017.pdf
https://ready.alaska.gov/Documents/Plans/2024%20State%20of%20Alaska%20EOP.pdf
https://cdphe.colorado.gov/resources/evacuation-plan-development-tool-kit
https://tools.oregonexplorer.info/OE_HtmlViewer/index.html?viewer=wildfireplanning
https://www.getprepared.gc.ca/cnt/rsrcs/pblctns/yprprdnssgd/yprprdnssgd-eng.pdf
https://www2.gov.bc.ca/gov/content/safety/emergency-management/preparedbc/evacuation-recovery/evacuee-guidance
https://www.alberta.ca/what-to-do-before-during-and-after-an-emergency
https://www.saskpublicsafety.ca/at-home/emergency-preparedness-at-home
https://www.ontario.ca/page/ensure-everyones-safety-during-emergency
https://www.quebec.ca/en/public-safety-emergencies/emergency-situations-disasters-and-natural-hazards/what-to-do-before-during-after-emergency-disaster/evacuate-your-home#c71030
https://www2.gnb.ca/content/dam/gnb/Departments/emo-omu/PDF/nb-emo_booklet-e.pdf
https://www.princeedwardisland.ca/sites/default/files/publications/ops-preguide.pdf
https://www.gov.nl.ca/jps/files/publications-webpdfguideeng-low.pdf
https://www.maca.gov.nt.ca/en/services/be-ready-emergencies/be-ready-understand-and-plan-evacuations
https://www.maca.gov.nt.ca/en/services/be-ready-emergencies/be-ready-understand-and-plan-evacuations
https://yukon.ca/sites/yukon.ca/files/cs/preparing-for-emergencies-yg-en-2024.pdf
https://www.redcross.ca/crc/documents/1-1-Pamphlet.pdf
https://www.ready.gov/plan
https://www.fema.gov/pdf/areyouready/basic_preparedness.pdf
https://ready.alaska.gov/Documents/Preparedness/Outreach/FLASH%20Alaska%20Preparedness%20Guide%208.5%20x%2011%20Booklet.pdf
https://dema.az.gov/sites/default/files/publications/EM-PLN_SERRP.pdf
https://www.floridadisaster.org/planprepare/disability/evacuations-and-shelters/evacuation-routes/
https://ready.nola.gov/NOLAReady/media/Documents/GOHSEP-EmergencyGuide_English.pdf
https://www.oregon.gov/oha/ph/preparedness/prepare/pages/index.aspx

floods and wildfires (e.g., Manitoba, Arizona, California, New Mexico, Texas, and Washington) and for particular aspects of
evacuation such as preparing emergency kits (Quebec), applying for financial assistance (Prince Edward Island), and
evacuation routes (Texas).

We also identified specific guidance for select populations, including:

persons with disabilities (Canada; Ontario; Nova Scotia; U.S. — National Fire Protection Association; California)
older adults (U.S. — Federal Emergency Management Agency; Canadian Red Cross; American Red Cross)
caregivers (U.S. — Federal Emergency Management Agency)

Muskego Cree families in the James Bay First Nation Community (Canadian Red Cross)

those working and living in long-term-care homes (Ontario)

those working and living in group care facilities (Florida).

Additional information about the content of each of these guidance documents is provided in Appendix 5.

Next steps based on the identified evidence

o With the effects of climate change increasingly felt around the globe, we can expect an increase in the occurrence of
these types of climate-related events and the need for evacuation.

e This profile provides an overview of the recent literature on a rapidly evolving topic, but given the significance to
individual and population health and well-being its limitations points to the need to produce other evidence supports such
as a living evidence synthesis that can quickly mobilize evidence throughout the year when it becomes available and not
only in times of crisis.

Waddell K, Wu N, Cuirea P, Demaio P, Bain T, Ali A, Wilson MG. Rapid evidence profile #74: Examining the health and social impacts of
evacuations and interventions that can help to mitigate their effects. Hamilton: McMaster Health Forum, 22 July 2024.

This rapid evidence profile was funded by the Public Health Agency of Canada. The McMaster Health Forum receives both financial and in-kind
support from McMaster University. The views expressed in the rapid evidence profile are the views of the authors and should not be taken to
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https://www.gov.mb.ca/wildfire/evacuation_guidelines.html
https://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/extreme-weather/floods/fact-sheet-after-a-flood.pdf
https://readyforwildfire.org/prepare-for-wildfire/go-evacuation-guide/#evacuationprocedures
https://www.emnrd.nm.gov/sfd/fire-prevention-programs/ready-set-go-new-mexico/
https://recovery.texas.gov/preparedness/hurricane-preparedness/index.html#:~:text=Build%20Your%20Disaster%20Evacuation%20Kit&text=Medical%20supplies%3A%20Be%20equipped%20to,family%20while%20weathering%20the%20storm.
https://doh.wa.gov/emergencies/be-prepared-be-safe/severe-weather-and-natural-disasters/wildfires
https://www.quebec.ca/en/public-safety-emergencies/emergency-situations-disasters-and-natural-hazards/how-prepare-at-home
https://www.princeedwardisland.ca/sites/default/files/publications/pei_provincial_dfa_guidelines_092320.pdf
https://www.txdot.gov/safety/severe-weather/hurricane-preparation.html
https://www.canada.ca/content/dam/esdc-edsc/migration/documents/eng/disability/arc/planning_safety.pdf
https://www.ontario.ca/page/emergency-preparedness-guide-people-disabilities
https://novascotia.ca/emergency-education/docs/are-you-ready-emergency-disabilities-en.pdf
https://www.nfpa.org/downloadable-resources/guides-and-manuals/evacuation-guide-pdf
https://www.caloes.ca.gov/wp-content/uploads/AFN/Documents/AFN-Library/Cal-OES-Integrated-Evacuation-Planning-Guide.pdf
http://fema.gov/cbrn-tools/key-planning-factors-chemical-incident/kpf4/4/4-1
https://www.redcross.ca/crc/documents/Emergencies-Guide-for-Older-Adults_web.pdf
https://www.redcross.org/content/dam/redcross/get-help/how-to-prepare/Older_Adults_Disaster_Prep_Booklet_07272020.pdf
https://www.ready.gov/sites/default/files/2024-02/ready-gov_caregivers-preparedness-guide.pdf
https://www.redcross.ca/crc/documents/What-We-Do/Emergencies-and-Disasters-CDN/MCFN/MCFN-Emergency-Preparedness-Guide.pdf
https://ltchomes.net/LTCHPORTAL/Content/LTC%20Emergency%20Preparedness%20Manual.pdf
https://www.floridahealth.gov/environmental-health/eh-preparedness/_documents/gcfacilityspreptoolkiteng.pdf
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