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Abstract  Extreme heat poses a significant public 
health threat for people experiencing homelessness 
(PEH), who face heightened risks due to prolonged 
outdoor exposure and limited access to resources. 
This rapid review synthesizes research from the past 
five years on the health impacts of extreme heat for 
PEH in high-income countries. A total of 11 studies 
were identified through a systematic search of multi-
ple databases, focusing on publications from 2019 to 
2024. The review highlights key vulnerability factors, 
including demographic characteristics, pre-existing 
health conditions, and geographic disparities, that 
increase heat-related health risks for PEH. Physical 
health impacts, such as heat-related morbidity and 

mortality, are common, alongside mental health and 
substance use disorders exacerbated by heat exposure. 
The review also highlights a significant increase in 
emergency department visits among PEH during heat 
events, emphasizing the additional burden on health-
care systems. Barriers, including limited physical and 
social access to cooling centers, water insecurity, and 
stigma, further compound these challenges. Address-
ing the unique vulnerabilities of PEH is crucial to 
reducing their risks during extreme heat events. 
Improving housing access and stability is essential 
as a long-term strategy to decrease homelessness 
and reduce heat stress in this vulnerable population. 
The review also underscores the need for inclusive 
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interventions such as accessible cooling centers with 
targeted programming, regular access to water, and 
tailored healthcare services to meet the needs of PEH. 
Future research should focus on long-term studies 
to assess potential cumulative heat exposure effects 
and evaluate the effectiveness of interventions aimed 
at mitigating extreme heat impacts on PEH, while 
applying an intersectionality lens to explore how fac-
tors like race, gender, and age shape vulnerabilities 
and potential intervention strategies.

Keywords  Extreme heat · Homelessness · Health 
impacts · Climate change · Vulnerability · Public 
health · Heat-related illness

Introduction

The global threat to public health posed by climate 
change, including the increasing frequency and sever-
ity of extreme weather events, is well-established [1]. 
Among these, extreme heat events (EHEs) are par-
ticularly concerning, as they result in more fatalities 
than any other extreme weather event [2]. Although 
lacking a universal definition due to geographical 
variations in intensity, extent, and duration, EHEs are 
commonly described as prolonged periods of high 
temperatures that lead to adverse health outcomes 
[3, 4]. When exposed to high heat conditions, heat is 
stored within the body causing core body-temperature 
to rise. This activates sweating and skin blood flow 
to facilitate heat dissipation and prevent further rises 
in core temperature [5]. However, severe heat stress 
that overwhelms the body’s capacity to dissipate heat, 
or even moderate heat stress sustained over prolonged 
periods, can cause physiological dysfunction and 
lead to numerous adverse health impacts such as heat 
stroke, cardiovascular events, and kidney injury [5, 
6]. Vulnerable populations, such as people experienc-
ing homelessness (PEH), face particularly heightened 
risks during EHEs, resulting in excess morbidity and 
mortality [6–11]. This review defines vulnerability 
as the physical, social, economic, and environmental 
factors that increase susceptibility to harm from haz-
ards [12]. It reflects both individual risk factors, such 
as health conditions, and broader contextual factors, 
such as socioeconomic inequities, which together 
heighten exposure to risks and influence the capacity 
to cope with and recover from their impacts [12–14]. 

This multidimensional concept highlights susceptibil-
ity, risk, and adaptive capacity as core elements.

Homelessness, a pervasive global social issue, 
encompasses a spectrum of living situations, includ-
ing rough sleeping, residing in emergency shelters, 
and living in precarious, unstable, or substandard 
housing [15]. Each situation presents unique chal-
lenges related to climate change and extreme weather. 
Within the 36 countries that are part of the Organi-
sation for Economic Co-operation and Development, 
approximately 2.1 million individuals experience 
homelessness annually [16]. The housing crisis, char-
acterized by limited affordable housing and economic 
disparities, has contributed to this increase in home-
lessness [16–18]. For example, in New York City, a 
10% increase in the Zillow Rent Index was associated 
with a predicted rise in homelessness of 5,413 peo-
ple, with a 95% probability range of 2,896 to 10,523 
people, based on 2016 levels of homelessness [19]. 
Rising migration, driven by conflict, natural disasters, 
and loss of economic opportunity, has further strained 
housing availability and affordability, increasing the 
potential for homelessness [20, 21]. Without access to 
stable and adequate shelter, as well as other needed 
supports (e.g., healthcare, employment, income), 
PEH are at heightened risk from climate hazards like 
EHEs.

While the relationship between climate change 
and homelessness has been previously explored, the 
literature remains limited. A prior scoping review, 
focusing on studies published up to 2019, primarily 
examined broad climate impacts on homelessness in 
high-income countries [15]. It highlighted the unique 
vulnerabilities of PEH, including chronic illness, 
resource scarcity and exposure to extreme weather, 
and underscored the systemic inequities and inade-
quate infrastructure that exacerbate these risks. How-
ever, the review addressed a wide range of climate 
change hazards, offering limited specificity regarding 
EHEs.

This rapid review focuses on the health and wellbe-
ing impacts of EHEs on PEH, distinguishing itself by 
narrowing the scope to this prominent environmental 
risk. EHEs represent a critical area for research, espe-
cially as the evidence base on this topic has expanded 
in recent years in high-income countries. By address-
ing these knowledge gaps, this review aims to pro-
vide actionable insights for policymakers, healthcare 
professionals, and practitioners working to address 
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the urgent challenges posed by climate change and 
homelessness. The review poses the following ques-
tion: What are the research findings within the last 
five years (January 2019 to May 2024) regarding the 
health and wellbeing implications of extreme heat for 
people experiencing homelessness in high-income 
countries?

Methods

Study Design

We employed a rapid review design, which stream-
lines elements of the systematic review method to 
quickly synthesize evidence [22–24]. Given the 
urgency of the situation and the anticipated rise in 
the frequency and intensity of EHEs [6, 9, 10], this 
method was deemed most appropriate for providing 
timely evidence for decision-making [23]. The goal 
is to inform health policy and systems recommenda-
tions in a timely manner [22].

This rapid review followed the Preferred Report-
ing Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) guidelines to systematically select 
and summarize relevant studies [25], as specific 
PRISMA guidelines for rapid reviews were still 
in development at the time of this review [26, 27]. 
The process involved the following key steps: (1) 
protocol development: defining objectives, meth-
ods, and criteria (2) literature search and screening: 
systematically searching databases and screening 
studies (3) data extraction and critical appraisal: 
extracting relevant information and assessing 
study quality (4) knowledge synthesis and report-
ing: analyzing, interpreting, and reporting findings. 
Following the development of the protocol, it was 
registered with Open Science Framework (OSF) 
(https://​doi.​org/​10.​17605/​OSF.​IO/​7PVMK).

Search Strategy and Selection Criteria

A systematic search was conducted on March 26th, 
2024, across three multidisciplinary databases: 
(1) PubMed, (2) Web of Science, and (3) Scopus. 
These databases were chosen for their broad cover-
age across various disciplines to capture a diverse 
range of studies. A search strategy was devel-
oped with key terms related to “heat,” “health,” 

and “homelessness,” as outlined in Box  1, and 
applied to the title, abstract, and keyword fields. 
The study adopts broad definitions of homelessness 
to encompass a range of living situations. Between 
March 26th, 2024, and May 24th, 2024, an addi-
tional search on Google Scholar and an ascendancy 
approach involving citation tracking were used to 
find other relevant studies.

Box 1 Full Search Strategy for Databases

(“Heat*” OR "Increasing Temperature*" OR "Temperature 
Increase*" OR "Temperature Extremes" OR "Extreme Tem-
perature") AND (“Health” OR “Risk*” OR “Illness*” OR 
“Death*” OR “Disease*” OR “Hazard*” OR “Vulnerabilit*” 
OR “Impact*” OR “Expos*” OR “Affect*” OR “Effect*” 
OR “Mental” OR “Psychiat*” OR “Psycho*” OR “Mortal-
ity” OR “Morbidity”) AND (Homeless* OR “Hous*” OR 
“Shelter*” OR "Unshelter*")

Filters: Title, abstract, and keyword fields, Date 2019–2024, 
English Language, Document type: Article

Studies that analyzed the physical and mental health 
effects of extreme heat on PEH and/or living in precari-
ous housing and were conducted in one or more high-
income countries with similar healthcare systems as 
determined by the 2021 Commonwealth Fund report 
[28] were included. The countries covered were Aus-
tralia, Canada, France, Germany, the Netherlands, New 
Zealand, Norway, Sweden, Switzerland, the United 
Kingdom, and the United States [28]. These nations 
share similar healthcare system characteristics, making 
them suitable for comparative analysis in studying the 
health effects of extreme heat on vulnerable popula-
tions. Filters were applied to limit publication dates to 
January 1st, 2019-May 24th, 2024, language to Eng-
lish, and document type to “article” where possible. 
Studies not involving PEH and/or living in precarious 
housing, not directly addressing the health effects of 
extreme heat, published before January 1st, 2019, solely 
discussing general climate change health impacts, were 
conducted in countries outside the 11 aforementioned 
nations, or were sourced from grey literature, as well 
as reviews and commentaries, were excluded. Detailed 
criteria are presented in Table 1.

Screening and Data Extraction

Covidence software was used to streamline the 
screening process, ensuring the consistent application 
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of the inclusion and exclusion criteria. The citations 
identified through the search strategy were imported 
into Covidence, where duplicates were identified and 
removed. The screening process was conducted in 
two stages. In the first stage, two reviewers (J.N. and 
M.F.) independently screened the title and abstract 
of each article using predefined criteria (see Appen-
dix Table  1) to identify studies on homelessness 
and extreme heat. In the second stage, the same two 
reviewers independently conducted a full-text review, 
applying the criteria more strictly to ensure only 
studies meeting all requirements were included. Any 
discrepancies between the reviewers were discussed 
and resolved through consensus. Data from the final 
selected articles were extracted by one author (J.N.) 
into a structured table in Microsoft Excel, includ-
ing details such as author, year, country, aim, study 
design, population, key findings, limitations, and rec-
ommendations (see Appendix Table 2).

Quality Assessment

To assess the quality of the studies, critical appraisal 
tools from the Joanna Briggs Institute (JBI), tailored to 
specific study designs and article types, were utilized to 
ensure consistency [29–33]. Critical appraisal check-
lists were selected based on the appropriateness of the 
study design descriptions in relation to JBI study type 
definitions. Uncertainty or disagreements on which 
instrument to use were addressed through consensus 
between three authors (J.N., N.K., and S.A.K.). Each 
tool included checklists containing a list of criteria 
that could be marked as “yes,” “no,” “unclear,” or “not 
applicable.” The quality assessment was conducted 
independently by one author (J.N.), with all articles 
reviewed by a second author (N.K.) for accuracy. The 
method employed is based on approaches used by pre-
vious researchers [34–36]. Each study was evaluated 
on multiple criteria, with each criterion receiving a 
score of 1 if met (indicating yes) and 0 if not met (indi-
cating no) or if there was insufficient information (indi-
cating unclear). The “not applicable” option did not 
receive a score and was excluded from the computation 
of the total score. The scores were summed and con-
verted to a percentage ranging from 0 to 100 to enable 
comparison, given the varying number of criteria per 
tool. Appendix Table 3 displays the assessment results.

Data Synthesis

A narrative synthesis approach was used to synthe-
size the findings of included studies. The process 
commenced with a thorough review of the included 
studies, followed by thematic analysis to identify 
recurring patterns and key themes across the stud-
ies by one author (J.N.). This approach not only 
facilitated the organization of initial results but also 
allowed for the exploration of relationships and 
variations among the findings [37]. By organizing 
initial results, identifying patterns, and comparing 
findings across studies, the synthesis addressed the 
impact of extreme heat on the health and wellbeing 
of PEH, providing a comprehensive update of the 
research findings from the past five years.

Results

Study Characteristics

A total of 11 studies were included in this review 
(see Fig. 1 for the PRISMA flow chart), published 
between 2019 and 2024. Six studies were authored 
in the United States [38–43], followed by three in 
Australia [44–46], one in Canada [47], and one in 
the United Kingdom [48]. The study designs var-
ied, including three cross-sectional studies [40, 41, 
46], two mixed-methods studies [39, 45], two ret-
rospective cohort studies [42, 43], one time-series 
regression study [48], one case-series [44], one 
case-crossover study [38], and one quasi-experi-
mental study [47]. Seven studies focused primar-
ily on PEH [38, 39, 41, 44–46, 48], while four 
included them as a secondary population (e.g., 
studies on veterans and pregnant mothers where 
homelessness was also examined) [40, 42, 43, 47]. 
Eight studies addressed PEH generally [38–40, 
44–48], two specifically examined women [41, 
42], and one focused on veterans [43]. Ten stud-
ies investigated extreme heat as the main exposure 
[38–44, 46–48], while one included it as part of 
broader extreme weather events [45]. The critical 
appraisal revealed that six studies were of high 
quality [38, 40, 42, 43, 47, 48] and five of moder-
ate quality [37, 41, 44–46].
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Synthesis of Findings

During narrative synthesis, five key themes emerged: 
(1) Vulnerability Factors; (2) Physical Health 
Impacts; (3) Mental Health and Substance Use Dis-
orders; (4) Heatwave-Related Emergency Department 
Visits; and (5) Barriers to Accessing Resources and 
Services.

Vulnerability Factors

The impacts of extreme heat on PEH are intensified 
by a range of vulnerability factors, as evidenced in five 
studies [38, 39, 44–46]. Demographic factors, such 

as age, appear to play a crucial role in heat-related 
health issues. For instance, Schwarz et al. [38] found 
that younger individuals (aged 18–44 years) and older 
individuals (aged ≥ 65  years) experiencing homeless-
ness in San Diego, California were more affected 
by heatwaves than the middle-aged group (aged 
45–65 years), highlighting the disproportionate impact 
of extreme heat on these age groups. This differs from 
what is usually observed, where children and older 
adults are typically identified as the most vulnerable 
to heatwaves, compared to adults under 45 [38]. The 
same authors also observed that patients experiencing 
homelessness who required a psychiatric consultation 
were particularly vulnerable during heatwaves [38].

Fig. 1   PRISMA Flow Chart Diagram
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Moreover, prolonged exposure to outdoor condi-
tions can increase the risk of heat-related illnesses. 
PEH often spend extensive time outdoors due to a 
lack of shelter, which was identified as a key pre-
dictor of heat-related illnesses in studies conducted 
in two different countries [39, 46]. Geographic loca-
tion and neighborhood characteristics may also 
place PEH at risk of adverse heat-related health out-
comes. For example, Gabbe et  al. [39] highlighted 
“urban thermal inequity” in their study, noting that 
PEH in central California, USA disproportionately 
reside in hotter neighborhoods affected by the urban 
heat island effect. These neighborhoods, often with 
limited tree canopy coverage and more heat-retain-
ing concrete and asphalt surfaces, can be hotter than 
others, making it difficult for residents to find relief 
from the heat. Pre-existing physical and mental 
health conditions, such as cardiovascular and res-
piratory diseases, which are often prevalent among 
PEH, may also contribute to increased vulnerability 
to heat-related illnesses and a higher risk of adverse 
outcomes [39].

Medications were discussed in two studies, high-
lighting how drugs such as antipsychotics, antide-
pressants, beta blockers, and antihistamines, which 
are commonly used to manage physical and men-
tal health conditions, may impair thermoregulation 
and increase vulnerability to heat stress [44, 45]. 
For example, in a case series conducted in Sydney, 
Australia, English et  al. [44] reported that the first 
case of classic heatstroke involved a patient taking 
antipsychotic, anticholinergic, and calcium chan-
nel blocker medications, whereas the second case 
of heat exhaustion involved a patient on an antide-
pressant medication. These medications may have 
contributed to the heat-related illnesses by reducing 
autonomic heat loss responses, such as skin blood 
flow and sweating, which are essential for dry and 
evaporative heat loss. The study noted that more 
empirical evidence is needed to understand the 
impacts of these medications on thermoregulation, 
specifically in realistic doses and environmental 
conditions [44]. Lastly, PEH often face challenges 
in behaviourally adapting to  and coping with hot 
weather or EHEs [44]. Behavioural thermoregula-
tion strategies, such as seeking shade or hydration, 
can be limited by environmental conditions and per-
sonal circumstances for PEH [44].

Physical Health Impacts

The impact of extreme heat on the physical health 
of PEH was a prominent theme across eight stud-
ies [39–46]. Heat-related morbidity was highlighted 
in six studies [39, 41–44, 46]. For example, in Aus-
tralia, Every et al. [46] found that 81% of participants 
reported dehydration despite consuming a liter or more 
of water in the previous 24  hours, and 79% experi-
enced at least one of the seven heat-stress symptoms, 
such as thirst and dizziness, which, if unaddressed, 
may lead to severe heat-related illnesses like heat 
stroke. Gabbe et al. [39] emphasized similar findings, 
with participants in Santa Clara, California, describing 
health issues exacerbated by heat, including dehydra-
tion, migraines, sunburn, and dizziness, some of which 
required emergency medical care. Extreme heat was 
also shown to worsen pre-existing health conditions 
such as cardiovascular disease, diabetes, and cancer, 
complicating illness management [39]. Heat-related 
mortality was another key observation, as Iverson et al. 
[40] documented 213 (23.2%) heat-associated deaths 
among PEH in Maricopa County, Arizona, between 
2006–2016, with 200 (94.8%) resulting from heat-
related injuries sustained outdoors.

Physical health impacts were also highlighted 
within specific subgroups [41–43]. For example, 
Carlson et  al. [42] observed a significant impact of 
homelessness during pregnancy on the association 
between heat exposure and measures of gestational 
growth. Mothers experiencing homelessness in Bos-
ton, Massachusetts, saw a tenfold increase in the odds 
of delivering a small-for-gestational-age baby and a 
420-g reduction in term birth weight for each 1  °C 
(1.8 °F) rise in the standard deviation of the weekly 
heat index during the entire second trimester [42]. In 
contrast, mothers who were not homeless had a 24% 
lower likelihood of having a small-for-gestational-age 
baby and a smaller reduction in birth weight of 9.5 g 
when exposed to similar conditions. Mukarram et al. 
[41] studied underserved women experiencing home-
lessness in the American Southwest, finding that one-
third had suffered from heat-related illnesses at some 
point, yet many did not seek medical care. Osborne 
et  al. [43] focused on veterans experiencing home-
lessness across the United States, noting an initial 
increase in heat-related illnesses until 2014, followed 
by a decline until 2019, potentially linked to the 
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introduction and mobilization of health and wellness 
initiatives, such as mobile clinics, patient-aligned care 
teams, and training for peer providers among others.

Mental Health and Substance Use Disorders

Mental health and substance use disorders related to 
extreme heat among PEH were reported in three stud-
ies [39, 44, 45]. Extreme heat has been associated 
with exacerbations of mental health and substance 
use disorders, which may lead to increased stress 
and anxiety [39]. Gabbe et al. [39] found that PEH in 
San José, California, self-reported that extreme heat 
exacerbated their mental health and substance use 
disorders. Participants described increased anxiety 
and feeling overwhelmed as they navigated complex 
health and homelessness challenges in unfamiliar 
environments. The authors also noted that the con-
stant heat intensified stress, leading to increased inter-
personal tensions and a greater risk of violence. Hot-
ter months intensified the hazards of substance use, 
exacerbating hardships for PEH, including coping 
with opioid withdrawal in intense heat [39].

Heatwave‑Related Emergency Department Visits

The impact of extreme heat on emergency department 
(ED) visits among PEH was addressed in four stud-
ies [38, 44, 47, 48]. Three of the studies quantified 
the impact of heat on emergency department visits 
among PEH [38, 47, 48]. For example, Schwarz et al. 
[38] reported that between 2012 and 2019, patients 
identified as homeless accounted for 24,688 ED vis-
its out of 242,262 total visits at two hospitals in San 
Diego County, during the heat-prone months of May 
to September. The study also highlighted that, dur-
ing a two-day heatwave with maximum temperatures 
at the 99th percentile, the odds of an ED visit among 
PEH increased 1.29 times (95% CI: 1.02, 1.64).

Similarly, Hajat et  al. [48] found a significant 
increase in hospitalization risks associated with 
higher temperatures in London, United Kingdom. 
For example, at 25  °C (77  °F), the relative risk was 
1.36 (95% CI: 1.22, 1.58) for “no fixed abode” admis-
sions, compared to the minimum morbidity tempera-
ture of 6  °C (41  °F), and 1.35 (95% CI: 1.04, 1.76) 
for admissions involving a homelessness diagnosis, 
compared to the minimum morbidity temperature of 
9  °C (48.2  °F). Clemens et  al. [47] highlighted that 

individuals at-risk of homelessness faced a tenfold 
higher risk of ED encounters for heat-related illnesses 
compared to other subpopulations in Ontario, Can-
ada. The authors found that individuals with a recent 
history of homelessness had higher rates of ED visits 
for heat-related illnesses, averaging 337 visits relative 
to 47.5 visits per 100,000 for the general population.

The substantial healthcare costs and extended 
hospital stays associated with heat-related illnesses 
among homeless populations was also reported. Eng-
lish et al. [44] documented two cases of heat-related 
illnesses among PEH during an early heatwave in 
November 2020 in Sydney, Australia. The first case 
involved classic heatstroke, resulting in a 26-day hos-
pitalization and $66,537 AUD in hospital expenses. 
The second case involved heat exhaustion, leading to 
a 5-day hospitalization costing $3,647 AUD. These 
cases underscore the substantial financial burden 
that heat-related illnesses may impose on healthcare 
systems.

Barriers to Accessing Resources and Services

People experiencing homelessness encounter numer-
ous barriers to accessing resources and services, 
which were highlighted in two studies [39, 45]. These 
barriers may significantly impact their ability to find 
relief and maintain their health during EHEs. Firstly, 
access to cooling centres and other public facilities 
are often limited for PEH [39]. Cooling centres, typi-
cally located in community centres or public librar-
ies, provide essential amenities like air conditioning, 
water, and rest areas. However, as noted by Gabbe 
et al. [39], these centres are often not well advertised, 
inconveniently located, and operate with restrictive 
rules that exclude unhoused individuals. For exam-
ple, restrictions on substance use, pets, and personal 
belongings, as well as requirements for identification 
or sign-in, may deter PEH from using these facilities 
[39].

Water insecurity is another critical issue [39, 45]. 
Public water sources are often in disrepair or inac-
cessible, and individuals can face hygiene and safety 
concerns when using public taps and water foun-
tains [39, 45]. In some areas, businesses often deny 
access to water, and bottled water is both expensive 
and hard to obtain [39]. Stigma, social exclusion, and 
discrimination faced by PEH can be additional barri-
ers to accessing resources and services [39]. Lastly, 
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mobility and stability are ongoing challenges [39]. 
Gabbe et  al. [39] describe the conflict between the 
need for shade and the desire for stability among 
unhoused individuals, highlighting how stable loca-
tions often lack reliable access to shade and water, 
increasing health risks. Participants frequently relo-
cate to find shaded areas, underscoring the scarcity of 
these vital resources.

Discussion

This rapid review synthesized research from the 
past five years on the health and wellbeing impacts 
of extreme heat on PEH in high-income countries. 
Recent research has delved deeper into the specific 
risks faced by homeless populations, particularly 
high-risk groups like pregnant women, and empha-
sized the vulnerability of individuals with mental 
health challenges and substance use disorders, dem-
onstrating how extreme heat exacerbates these condi-
tions. Studies have examined structural and systemic 
factors contributing to the heightened risks for PEH. 
Systemic deprivation, including limited access to ade-
quate shelter, healthcare, and social services, signifi-
cantly increases the adverse health effects of extreme 
heat. Stigma and discrimination further compound 
this deprivation, leading to reduced access to cooling 
centers, public water sources, and emergency medical 
care during heatwaves​.

Public Health Implications

This review underscores the urgent need for action-
oriented strategies and large-scale prevention initia-
tives to address the health risks of extreme heat for 
PEH, with a focus on health equity and systemic 
solutions. A comprehensive, systems-level approach 
needs to be prioritized, with policies focusing on 
enhancing housing access and stability as a long-term 
strategy to reduce the vulnerability of homeless popu-
lations [39, 49]. Policies should aim to increase the 
availability of affordable housing that is equipped to 
regulate a comfortable and low-risk indoor environ-
ment, provide supportive housing options, and imple-
ment homelessness prevention programs. This is 
vital as the lack of affordable housing is a root cause 
of homelessness [50, 51]. Addressing substandard 
housing and ensuring accessible, climate-resilient 

options is crucial. Policies should include maximum 
indoor temperature regulations to protect those in 
poorly-adapted housing [11, 52]. Substandard hous-
ing, typically part of older building stock, often lacks 
insulation, ventilation, and cooling, making it dan-
gerous during temperature extremes [53, 54]. Man-
dating improvements in building standards for exist-
ing buildings to meet energy efficiency and climate 
resilience standards are necessary, including retrofit-
ting for extreme weather with reflective roofing and 
better insulation [11]. Government programs should 
fund and incentivize landlords for these improve-
ments, alongside regular inspections to ensure com-
pliance and safety. Urban planning must prioritize 
constructing energy-efficient, climate-resilient hous-
ing accessible to low-income and homeless popula-
tions. Systems-level approaches to protecting PEH 
from extreme heat must extend beyond housing alone. 
These approaches require tackling broader systemic 
barriers such as limited access to healthcare and the 
lack of community-based support structures. By inte-
grating efforts across multiple sectors, including pub-
lic health, urban planning, and social services, poli-
cies can more effectively reduce the risks PEH face 
during EHEs while promoting equity and resilience.

Building on these systemic changes, targeted 
interventions are essential to address the immediate 
risks faced by PEH during extreme heat. First, ensur-
ing accessibility to resources and services is critical. 
Accessibility should encompass not only physical 
factors, such as the strategic location of cooling cent-
ers, but also psychological and social factors, such as 
fostering an environment where individuals feel wel-
come, respected, and supported. Moving to a cooler 
environment for two hours during a hot day has 
been shown to effectively limit heat and cardiovas-
cular strain in laboratory settings [55], underscoring 
the importance of establishing widely available and 
accessible cooling centers [39, 56–58]. These centers 
should have inclusive policies that address the needs 
of PEH, such as allowing pets, offering storage for 
personal belongings, and extending operating hours. 
To address stigma and improve approachability, staff 
should receive training to understand the unique 
challenges faced by PEH and create an atmosphere 
of dignity and respect [58]. Offering services like 
food, clothing, and referrals can increase the appeal 
of cooling centers, providing essential support while 
offering heat relief [56]. Regular access to drinking 
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water is also crucial. This can be achieved by increas-
ing public water fountains, distributing bottled water 
through outreach programs, and ensuring cooling 
centers provide sufficient hydration resources [46, 49, 
59]. Providing self-care resources like water bottles, 
cooling towels, electric fans, misting fans, hats, sun-
screen, and additional water for dousing can also help 
PEH to better protect themselves from extreme heat 
[39, 44].

Tailoring health services to the unique needs of 
PEH is essential, as inclusive and responsive care can 
significantly improve health outcomes during EHEs 
[60]. These services should encompass both physical 
and mental healthcare, focusing on recognizing and 
treating heat-related illnesses. Training healthcare 
providers to understand the specific vulnerabilities of 
PEH can enhance the effectiveness of care [61]. Poli-
cies should aim to eliminate barriers such as lack of 
identification, transportation challenges, and stigma 
that prevent access to healthcare services. For exam-
ple, mobile health clinics and outreach programs can 
deliver services directly to PEH, improving access to 
timely care [62, 63]. Mobile clinics can serve targeted 
communities over extended periods, which is espe-
cially important for patients with pre-existing health 
conditions exacerbated by heat and for ensuring con-
tinuity of care, as many PEH lack access to primary 
care [62–64].

Enhancing social services by equipping provid-
ers to support PEH during EHEs and integrating 
health and social services to provide holistic care is 
paramount [47, 65, 66]. Community engagement 
with PEH is also important for developing heat-pre-
paredness plans that inform PEH about upcoming 
heatwaves, nearby cooling centers, and available sup-
plies [45, 67]. Tailoring interventions, ideally through 
codesign, to the specific circumstances and needs 
of PEH fosters trust, enhances outreach efforts, and 
ensures the effectiveness of these initiatives [68]. 
Securing consistent funding is essential to support 
these efforts, enabling the staffing, training, and 
resources required to address the heat-related health 
needs of PEH.

Aligning these efforts with the United Nations’ 
Sustainable Development Goals (SDGs), particularly 
Goal 3 (Good Health and Well-being) and Goal 11 
(Sustainable Cities and Communities), is crucial [69]. 
Ensuring good health and wellbeing (Goal 3) involves 
providing accessible health services that address the 

specific needs of PEH during EHEs, such as mobile 
clinics and outreach programs to deliver timely care 
and mitigate barriers like transportation challenges 
and stigma. Creating sustainable cities and communi-
ties (Goal 11) involves making urban areas inclusive, 
safe, and resilient. Specific actions for PEH under 
this goal could include equitable access to water, 
cool spaces, and resources for making built environ-
ments more climate resilient. This alignment ensures 
that strategies not only address the immediate health 
risks associated with extreme heat but also contribute 
to broader objectives of health equity and sustainable 
development.

Research Gaps

Although the reviewed studies covered a wide range 
of health and wellbeing impacts, significant research 
gaps remain. One key area is the lack of studies 
examining the health impacts of extreme heat on PEH 
through an intersectional lens. This approach con-
siders how multiple identities, such as gender, race, 
and age, intersect to create unique vulnerabilities 
for PEH [70–72]. For instance, over a third (39.1%) 
of PEH in the United States are female [71]. Factors 
such as poverty, reproductive coercion, and economic 
inequality intersect with gender, placing women at 
unique risks for housing insecurity, particularly due to 
interpersonal violence, unintended pregnancies, and 
single parenthood [71, 73]. Black, African American, 
or African individuals represent 37% of the home-
less population in the US, while they make up only 
13% of the general population [74]. Addressing this 
research gap is crucial for developing comprehensive 
interventions that consider the compounded risks 
faced by PEH [70–72]. An intersectional framework 
can help identify and address the unique needs of dif-
ferent subgroups, leading to more effective and equi-
table support systems to mitigate the health impacts 
of extreme heat on these vulnerable populations.

Longitudinal studies on the health impacts of 
extreme heat on PEH are largely absent. These stud-
ies are essential for understanding how repeated 
exposure to heat affects both physical and men-
tal health over time [75]. While current studies are 
mostly cross-sectional, offering short-term insights, 
longitudinal studies can reveal how continuous expo-
sure worsens existing conditions, contributes to new 
health issues, and impacts mortality rates among 
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PEH. Such research could track the progression of 
heat-related illnesses, like chronic dehydration and 
heat stroke, and identify critical periods when PEH 
are most vulnerable, helping to inform targeted 
interventions. It would also allow for the evaluation 
of these interventions over time, providing evidence 
for effective public health strategies [75].

Existing research lacks high-quality studies exam-
ining the level of heat stress, including actual heat 
exposure parameters such as air temperature, humid-
ity, and air velocity, and their physiological impacts 
on PEH. For example, research could explore whether 
PEH, due to their prolonged outdoor exposure, exhibit 
greater acclimatization to heat compared to individu-
als in climate-controlled environments. Future stud-
ies employing rigorous methodologies, such as con-
trolled experiments and longitudinal designs, are 
essential to examine these dynamics, providing a 
stronger evidence base for targeted interventions.

There is limited understanding of how heat 
response plans at municipal, provincial/state, and 
national levels address the specific needs of homeless 
populations. Current plans may not adequately pro-
tect these individuals during EHEs. Research could 
examine how these plans incorporate outreach strate-
gies for PEH, assess and support emergency person-
nel training, and evaluate the integration of health 
services into emergency response plans. Under-
standing these aspects can inform more effective and 
inclusive response planning. Intervention research 
evaluating the effectiveness of programs aimed at 
mitigating the health impacts of extreme heat for PEH 
is also underexplored. While Australian studies have 
recommended interventions like outreach programs 
[44–46], their long-term effectiveness and adaptabil-
ity remain underexplored. Testing and refining these 
strategies is essential for developing best practices.

Finally, projections of risk based on worsening 
environmental conditions and increasing homeless-
ness rates are lacking. With climate change expected 
to increase the frequency and severity of EHEs [10, 
76], it is vital to understand how these changes will 
affect PEH. Future research should develop models to 
project risks and identify the most vulnerable popula-
tions, while also considering how shifts in homeless-
ness rates could influence vulnerability. This informa-
tion can help guide proactive measures and policies to 
protect at-risk groups from escalating climate-related 
threats.

Strengths and Limitations

A strength of this review lies in the systematic approach 
to study selection, appraisal, and quality assessment, 
which upheld rigorous methodological standards, 
despite following a rapid review design. The tailored 
search strategy across multiple databases helped cap-
ture a diverse range of evidence on extreme heat and 
homelessness within the scope of a rapid review. The 
focused scope allowed for a detailed examination of 
the health impacts of extreme heat on PEH. The review 
also focused exclusively on primary peer-reviewed 
studies, excluding grey literature, reviews, and com-
mentaries. This approach ensures the inclusion of 
high-quality, reliable evidence, aligning with best prac-
tices for rigorous reviews. Nonetheless, the review has 
limitations. The search strategy did not include terms 
such as "heatwaves" or "climate," which might have 
resulted in the exclusion of key studies. Moreover, the 
geographic focus on high-income countries limits the 
generalizability of the findings to regions with different 
socioeconomic or healthcare systems. While two inde-
pendent reviewers conducted the initial screening, only 
one reviewer performed data extraction, which could 
introduce bias or error. Involving multiple reviewers 
in these processes would have further strengthened the 
reliability of the findings, but this was not feasible due 
to the rapid nature of the review. Despite these limita-
tions and the significant research gaps outlined above, 
particularly the lack of high-quality research studies, 
this review offers some preliminary insights into the 
health and wellbeing impacts of extreme heat for PEH.

Conclusion

This rapid review presents research findings from 
January 2019 to May 2024, highlighting the sig-
nificant health and wellbeing implications of 
extreme heat for PEH in high-income countries, 
including key vulnerability factors, heightened 
physical and mental health issues, increased emer-
gency department visits, and barriers to access-
ing essential resources and services. Addressing 
these issues requires immediate, action-oriented 
and prevention-based strategies, such as establish-
ing accessible cooling centres, ensuring regular 
access to drinking water, and providing tailored 
healthcare services. Comprehensive policies that 
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improve housing stability and quality, ensure a 
safe indoor climate, enhance social services, and 
promote equitable access to healthcare are essen-
tial. Aligning these efforts with the Sustainable 
Development Goals, along with testing and scal-
ing interventions, will foster more inclusive, safe, 
and resilient urban environments. This process 
will ultimately support the health and wellbeing 
of homeless populations in the face of escalating 
climate change impacts, while significantly reduc-
ing hospital expenditure. Future research should 
focus on understanding how intersecting identities, 

such as gender, race, and age, create unique vul-
nerabilities to heat among PEH to inform targeted 
interventions. Longitudinal studies are needed 
to explore the long-term effects of repeated heat 
exposure on physical and mental health, as well as 
the effectiveness of interventions aimed at reduc-
ing this exposure to protect PEH. Studies should 
also assess the extent of heat exposure experienced 
by PEH during individual extreme heat events. 
Research should further focus on developing mod-
els to project risks based on worsening environ-
mental and homelessness conditions.

Table 1   Inclusion and Exclusion Criteria

Include Exclude

Population - Studies involving people experiencing homelessness 
and/or living in precarious housing, either as the 
primary population or as a secondary group within a 
broader study focus

- Studies not involving people experiencing homeless-
ness and/or living in precarious housing

Focus - Studies focusing on the health effects/risks of extreme 
heat, including physical and mental health impacts

- Studies not directly addressing the health effects/risks 
of extreme heat

- Studies solely discussing general climate change
health impacts without specific emphasis on extreme 

heat
Country - Studies conducted in high-income countries with com-

parable healthcare systems, as identified in the 2021 
Commonwealth Fund report [28]

This includes Australia, Canada, France, Germany, 
Netherlands, New Zealand, Norway, Sweden,  
Switzerland, United Kingdom, and United States

- Studies conducted in countries not mentioned in the 
2021 Commonwealth Fund report

Article Type - Primary research articles - Reviews, commentaries, and grey literature sources 
(e.g., pre-prints, dissertations, conference abstracts, 
and government/industry reports)

Publication Date - Studies published from January 1st, 2019, to May 
24th, 2024 (inclusive)

- Studies published before 2019

Language - Studies published in English - Studies not published in English

Appendix

Please see Tables 1, 2 and 3.
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Table 3   Critical Appraisal for Studies Included in the Rapid Review

Y = Yes (1). N = No (0). U = Unclear (0). NA = Not Applicable
Analytic Cross-Sectional items (31): [1] Were the criteria for inclusion in the sample clearly defined? [2] Were the study subjects and the 
setting described in detail? [3] Was the exposure measured in a valid and reliable way? [4] Were objective, standard criteria used for meas-
urement of the condition? [5] Were confounding factors identified? [6] Were strategies to deal with confounding factors stated? [7] Were the 
outcomes measured in a valid and reliable way? [8] Was appropriate statistical analysis used?
Quasi-Experiment items (33): [1] Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion about which variable 
comes first)? [2] Were participants included in any comparisons similar? [3] Were the participants included in any comparisons receiving similar treat-
ment/care, other than the exposure or intervention of interest? [4] Was there a control group? [5] Were there multiple measurements of the outcome, both 
pre and post the intervention/exposure? [6] Was follow-up complete and if not, were differences between groups in terms of their follow-up adequately 
described and analyzed? [7] Were the outcomes of participants included in any comparisons measured in the same way? [8] Were outcomes measured in 
a reliable way? [9] Was appropriate statistical analysis used?
Case-series items (32): [1] Were there clear criteria for inclusion in the case series? [2] Was the condition measured in a standard, reli-
able way for all participants included in the case series? [3] Were valid methods used for identification of the condition for all participants 
included in the case series? [4] Did the case series have consecutive inclusion of participants? [5] Did the case series have complete inclusion 
of participants? [6] Was there clear reporting of the demographics of the participants in the study? [7] Was there clear reporting of clinical 
information of the participants? [8] Were the outcomes or follow up results of cases clearly reported? [9] Was there clear reporting of the pre-
senting site(s)/clinic(s) demographic information? [10] Was statistical analysis appropriate?
Qualitative Research items (29): [1] Is there congruity between the stated philosophical perspective and the research methodology? [2] Is there con-
gruity between the research methodology and the research question or objectives? [3] Is there congruity between the research methodology and the 
methods used to collect data? [4] Is there congruity between the research methodology and the representation and analysis of data? [5] Is there congruity 
between the research methodology and the interpretation of results? [6] Is there a statement locating the researcher culturally or theoretically? [7] Is the 
influence of the researcher on the research, and vice- versa, addressed? [8] Are participants, and their voices, adequately represented? [9] Is the research 
ethical according to current criteria or, for recent studies, and is there evidence of ethical approval by an appropriate body? [10] Do the conclusions 
drawn in the research report flow from the analysis, or interpretation, of the data?
Prevalence Studies (30): [1] Was the sample frame appropriate to address the target population? [2] Were study participants sampled in an appro-
priate way? [3] Was the sample size adequate? [4] Were the study subjects and the setting described in detail? [5] Was the data analysis conducted 
with sufficient coverage of the identified sample? [6] Were valid methods used for the identification of the condition? [7] Was the condition meas-
ured in a standard, reliable way for all participants? [8] Was there appropriate statistical analysis? [9] Was the response rate adequate, and if not, was 
the low response rate managed appropriately?
Case-control items (31): [1] Were the groups comparable other than the presence of disease in cases or the absence of disease in controls? 
[2] Were cases and controls matched appropriately? [3] Were the same criteria used for identification of cases and controls? [4] Was exposure 
measured in a standard, valid and reliable way? [5] Was exposure measured in the same way for cases and controls? [6] Were confounding fac-
tors identified? [7] Were strategies to deal with confounding factors stated? [8] Were outcomes assessed in a standard, valid and reliable way 
for cases and controls? [9] Was the exposure period of interest long enough to be meaningful? [10] Was appropriate statistical analysis used?
* Two checklists were used for mixed-methods studies
** For retrospective cohort studies, the existing JBI cohort checklist was deemed unsuitable as it assumes the presence of two distinct groups, 
consistent with JBI’s conceptual framework. However, both studies involved retrospective cohort designs without predefined groups. Conse-
quently, based on consensus, the next best alternative for appraisal was utilized.

Article JBI Checklist* Item Score (%)

1 2 3 4 5 6 7 8 9 10 11

Carlson et al., 2023** Analytical Cross-sectional Y Y Y Y Y Y Y Y 8/8 = 100%
Clemens et al., 2022 Quasi-experimental studies Y N Y N Y NA Y Y Y 6/8 = 75%
English et al., 2022 Case-series Y Y Y U U Y Y Y N NA 6/9 = 66.7%
Every et al., 2019 Analytical Cross-sectional Y Y Y U N N Y Y 12/18 = 66.7%

Qualitative research N Y Y Y Y N N Y Y Y
Every et al., 2021 Analytical Cross-sectional Y Y Y U N N U Y 4/8 = 50%
Gabbe et al., 2023 Analytical Cross-sectional Y Y Y Y N N U Y 11/18 = 61.1%

Qualitative research N Y Y Y Y N N Y U Y
Hajat et al., 2023 Analytical Cross-sectional Y Y Y Y N N Y Y 6/8 = 75%
Iverson et a1., 2020 Analytical Cross-sectional Y Y U Y Y Y Y Y 7/8 = 87.5%
Mukarram et al., 2021 Analytical Cross-sectional Y Y N Y U N Y Y 5/8 = 62.5%
Osborne et al., 2023** Prevalence Studies Y Y Y Y Y Y Y Y NA 8/8 = 100%
Schwarz et al., 2021 Case–control Y Y Y Y Y Y Y Y U Y 9/10 = 90%
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