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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
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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].
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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/10.17605/0SF.10/7PVMK).

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 O 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.
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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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Fig. 1 PRISMA Flow Chart Diagram

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

—

Duplicates removed:
(n=5,536)

Records excluded:
(n=7,584)

Records excluded: (n = 29)
e  Did not focus on homeless

populations (n=17)

Did not address health impacts

of extreme heat (n=5)

e  Duplicate (n=1)

e  General climate change health
impacts (n=1)

e  Out-of-scope country (n=1)

e  Review (n=2)

e  Commentary (n=2)

Records identified through independent
searches (n =1) and citation tracking
(n=2)

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].
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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].
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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
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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.

@ Springer

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,

Appendix

Table 1 Inclusion and Exclusion Criteria

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.

Include Exclude
Population - Studies involving people experiencing homelessness - Studies not involving people experiencing homeless-
and/or living in precarious housing, either as the ness and/or living in precarious housing
primary population or as a secondary group within a
broader study focus
Focus - Studies focusing on the health effects/risks of extreme - Studies not directly addressing the health effects/risks
heat, including physical and mental health impacts 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- - Studies conducted in countries not mentioned in the
parable healthcare systems, as identified in the 2021 2021 Commonwealth Fund report
Commonwealth Fund report [28]
This includes Australia, Canada, France, Germany,
Netherlands, New Zealand, Norway, Sweden,
Switzerland, United Kingdom, and United States
Article Type - Primary research articles - Reviews, commentaries, and grey literature sources

Publication Date - Studies published from January 1st, 2019, to May

24th, 2024 (inclusive)

Language - Studies published in English

(e.g., pre-prints, dissertations, conference abstracts,
and government/industry reports)

- Studies published before 2019

- Studies not published in English

@ Springer



Noor et al.

‘oLIoW 18AY JUBD
-yrusis A[reorsoforq
Q10w STy} dJeIouI
PINOYS SAWOINO Y)IIq
U0 182 JO SI09J2 A
Sururwexs yoreasax
aImn, "Xas Aq soLreA
puaI) SIy) pue ‘ouofe
S[OAQ] 1Y 95eIoAR
uey) o3e-[euone)sos
-10J-[ews uloq Sureq
SJuBJUI JO YSLI 9Y)

pue JYSMYIIQ WId)
Sunorpaxd ur 1030e]
[erjudnyuI dI0W © ST
‘IH A1qeiou ‘arsodx?
8oy ul AJI[IqeLIeA o)
Jey) sejedIpur Apmis
QUL ‘POPUSLILOII
AIe ‘SIAYOU SSIA[AWOY
10§ Arenonaed
‘SIQ)SAWLY) PIIY) pUB
Ppuod93s ay) Juunp

‘paredronue st Sur
-p10%31 19p1ao1d a1ed
-()[eY JU)SISUOdUI
0} anp ySremyyiq
JO UONEBOYISSROSIW
renuajod ‘Apser [nu
Q) pIeMO) SINSAX
seirq Y sa13aens
uonesnIu 1edy pue
s100pINno juads awn
uo ejep Suppoe] ‘uon
-BOYISSE[D QJRLIBAOD
paaoxdwr oAey p[nod
BJED [9A9]-[enplAlpul
Sunerodioour ‘paro
-pISUOD AI9M SI0}
-OBJ OIWOUO0I0II0S
[9A9]-pooyIoqySIou
ySnoy)ry ‘Surpunoy
-U0J PAUNOIIBUN O)
peal Aew sarnsodxa
[EIUSWIUOIIAUD pUR
‘TN [eUId)eW Q18D
[eyeuald ‘ssaooe
uonLynu ANI|

‘I0puds pue 9e [euone)sas
SULIOPISUOD JO)JB USAD JYSIom
YMIq Ul SUONONpal JuedyIusis
0} pea] s19)souLy) 95y} Surmp
samsodxa yeay ey Ajdur
s3urpuy 9y ], *S[OAQ] [H Ueow
IOYSTY YIIM SIQISOWLE) PIIY)

pue puodas 2y} SuLmp pue [H
(S pasearour 0) pasodxa uaym
I0JSAWILI) PUOd3s Ay} SuLmp
$21095-Z JYS1OM JIIq PISeaIoap
K[qBIOU PIMOYS SSAUSSI[OUWOY
Surouoradxa SIoYIOW ‘IIAOAIOIN
*3UIuonIpuOd ITe 10 suey A1
soInseawr SUI00d 0) $SVIL Ul
SUOTJBLIEA WO WIS K[
Koueda1osip s1y, “19)souLI) puo
-00s oy} Surmp 3 G'g JO 9SBAIOP
JYSIOMULIIQ B (IIM “TOMO] SN
970 21om Aqeq oSe-Teuornesad
-10J-[[ews & Suraey Jo sppo ay}
‘ssoussa[owoy Juroudradxo jou
9501} J10j )senuod uj “porrad
ey Surmp [H S 95e1oAe oy}
Surouorredxa asoyy 0) paredwod
JYSToM [)IIq ULID) UT UO1oNpax
3 0zy © pue Aqeq oSe-Teuoneisod
-10J-[[ews & SulAey Jo Sppo

) Ul ISLAIDUI P[OJUR) B O}
PUI] SEA JOJSIWLI) PUOIIS
1nud ay) Sunnp ([H) Xopup
189H () UONEIASD pIepue)s
Appeom ur G, 8°T) Do [ JO 98I
B ‘SSO[OUIOY 2I9M OUM SISYIoW
Suowry ‘ImoI3 [euone)sas jo
SaINseaw 0) saje[al aInsodxa
Jeay moy uo Aoueudard Suump

*SMITAIAUT Ul
Jedronted o3 Juos
-uod pue ‘ysiuedg

Jo yst[Sug ur jusro

-yoid 1oA130180 ®
JARY ‘spasnydes
-SEIA] JO SJUPISAI
9q 03 pey sarfIwey
*9[qI31[0 99 O,
Juountedop Aouod
-I1owo oLerpad
I01U)) [BIIPIAN
uojsog ay3 e pjo
sypuow g4 Jopun

PIIYD ® 0] 2180 Jul
298 A[IyM MHD

0JUl PAINIOAI
QIoMm SIIIUR]
"S10T 01 S00T
woiy ANs MHD
paseq-uoisog

‘Koueugard

Surmp ssouss[
-owoy padudLadxd
IoIoul ) IAYIAyM
pue 1opuas pryd
£q paynens arom
sosA[euy *(S2109s-z
JyS1om yIq pue
‘sme)s a3e-[euon
-©)$93-10]-[TeWS
S1om pIIq se
[ons) saInseaw
Imo13 [euone)sos
payoeduur sornowr
18y AP{oam Moy
91eSnsoAul 0}
S[opow Jeaurjuou
-Se[ pamnqrusip
pokordue oste
Kpmg sjoserep
dew|d [eneds
WOIJ PAOINOS AIOM
san[eA xopul 1eay
pue a1meroduwa)
Krep o[Iym ‘sp1oda1
YI[eay SIUONI[
pue SKdAINS woIy
paroyyes orom

e1ep WySomyIg
‘uojsog ur pajemis
110400 (MHD)
Yore [P[eSH S UIp
-TID /s urprm
(Tryy=u) sied
PIIYO—IY)OW WOI)
uonewojur Sur
-zATeue ‘yoeoxdde

‘KoueuFaid Sur
-Inp $SUSSIA[AWOY
poduarradxo oym
sI19yjow 0) uIoq
sjuejul Suowe
sppo oSe-[euone;
-$03-10J-[[eWS pue
JYSIOMULIIQ SA0UD
-ngur axnsodxo
Jeay moy ojul
PAA[OP 1] “SIUBJUI
93e-reuone)sad
-10J-[[eWs JO pooy
-1[oY1] AY) 2sBAIOUI
pue JySromylirq
109pe Kew jedy

0) 21sodxa uaym
KoueuJord Sur
-Inp sporod

sarnsodxa xapuy JeoH $1010€J [ENpPIAIPUI SSQUSSQ[OWIOY JO douUdN[UT ou) UI po[oIuS  1J0Yod dAndsonar Koy Ajnuapr 01 BRIN
QBIAJ[[E 01 SIIOJH uo eyep 3[dwosuy jueoyusis e punoy Apms oy, sared pIiyo—IdyIoN ® pasn Apms sIy [, pawre Apnis SIYL,  payun) ‘YA ‘uolsog 70C "Te 19 UOS
-
Y
oz1s opd SPOYIOIA Sumos 20
SUOTJEPUAUWIIOINY suoneIuI| sSuipur A9y  -weg 2 uone[ndod 29 udIsog Apms (s)wry Apm§ / Anuno) Jeax 2 Joymy a.

sonstloeIey) ApmS pejoenxy g dqelL

A's



Heat-Related Health Risks for People Experiencing Homelessness

‘SONIUNWWOD dY19ads
UIYIIM SIUWO0dIN0 pue
SSOUAATIOAYR WeISolg
Sururep 1eoH Jjo Sur
-puB)SIOpUN JOUBYUD
0} ‘SSQU[1 pAJe[aI-Jeay
10 S[[ed @duB[NqUIR
SB [ons ‘S10JedIpur
areay-jeay [euonippe
Surmded 1opIsuod
pInoys swerdoid
Sururepy 1eaH Jo suon
-BN[eAd AN, "SANIO
snoLrea ur sajdurexe
Surwwedoid [nyssoo
-ons woiy Surmerp
‘sdnois asay) 10§
s3uturem palofre} pue
uonesNpa pjedie) Ioy
11} sontunyroddo
*SI9)UNOJUD JUW
-edop Aouadrowd

JO YSII pasearour
Apueoyrusis € JIqryxo
oYM ‘SSOUSS[AUIOY
Surouarradxa asoty
puE SonIPIGIOWOd [Bd
-Ipaul Yim 2sot) ALre|
-nonred ‘suonerndod
9say} Joj 310ddns pue
yoeanno aznuorid
SHUp) yesy orqnd
pue s1oyewAdrjod
jey) pasad3ns s1 i1
‘SoNSs1 paje[aI-Jeay

0} sdnois3 ystu-je jo
Anpiqerouna paud

9oedwr  syuouodwod
oy10ads 10 sanIo
SSOIOB SSQUAATIOJYD
SIMH ssasse 0}
Iomod [eonsnels
payoe] Apnis oy ],
*SUOTJBLIBA 9)RWII[O
ueqin-enut aamdeds
A[ny Jou JyS1w eyep
uone)s JYIBIA
"paI0[dxa 1 udrom
SJUOAD JB[NOSBAOIPILD
1] SAWONO paje[l
189 IOYIQ SIS
JOp[TW JOO[IdA0 Aetl
SSOU[[I pare[al-1eay
10} S)ISIA (JH UO SnO0j
90§ "SeNIUNWWO
Jwos ur suondope
IQI[IRd YIIM uSIe Jou
Kew 9yep UONUSAIAUI
JO 201040 Y], "opewt
syuoumsn(pe aydsop
‘ormerodwo) pue
Surpoo ssajowoy

ur soSueyd oI
$1030B} SUIpUNOJUOD
Surkrea-owr) 03

anp pauorsanb st

‘SIMH poziuouirey oy jo uon
-eyuowo[dur oY) SuIMOr[o] sojer
JIUNOJUd (H Ul 93uryd Juedl
-Jug1s A[[eonsne)s ou sem 1Y)
‘IoAOMOH “A[nf pue aunf ur
payead pue ‘arnjerodwo) yim
Uuone[1109 2ANISod © pamoys
QW) JOAO PISBAIDUI SJel 19)
-unodud g ‘suonendodqgns
ysu-e Suowry ‘suone[ndodqns
1930 0 paredwod SIIUNOOUD
Q4 Jo st 10y31y p[ojud) e
PaokJ SSOUSSI[AUIOY JO YSLI &
9soy) Jey) po[eaAdr Apms ay,
"000°001 1od 0Lg€ sem Kromsty
SSIUSSI[AWIOY 1UIII B YIIM
S[enpIAIpul Suowe dJel uedw
ay “Afeoyroads ‘uonerndod
[ex0uas oy 03 paredwod sajel
NSIA qF 1YY PAQIYXd K10}
-S| SSOUSS[AUWIOY JUIII B 1M
S[ENPIAIPUI PUE ‘SAIPIGIOWOD
[eoIpaw Yim 9Soy) “I9p[o

'$S[
-QWIOY] A19M oYM
AAoqQe pue 4 pade
s[enpIAIpul pue
‘(ewuyISe pue ‘ased
-s1p Areuownd
QATIONISQO OIUOIYD
‘aIn[rey 11eay ‘s9)
-9qeIp) SUONIpPUOd
[eo1paw Jofew
Inoj y)m s)npe
‘(P10 s1e9£ 69 %)
sj[npe 1ap[o

‘(plo s1eak g1 >)
uaIpIyo pastid
-woo sdnoi3qng
‘epeur)) ‘oLreIuU)
Jo uonerndod 1re
-IOAO A} SEM UOT)

*SuoI3a1

Sururem 1oy Juo
-IQJJIp SSOIOE pue
‘(ssoussa[awoy
Surouarrodxa
A[uoda1 9oy
‘SaN1PIQIOWOd
Ui sTenpratpur
‘S1eak 81 > 10

s1eak 69 <) sdnoi3
9[qeIdU[NA-1eaY
Suowe poLrea
$100JJ9 s}
IoyjeyM parojdxe
Apmys oy, -oIn)
-exadwoy Arep
wnwrxew Ioy
Sunsnfpe o[ym
‘SIMH paytun gy
JO uondoNponuI Y}
Io}Je Sl JuoW
-yredop AoudSrowo
ur so3ueyo orom
Q1Y) J1 9JeINSoAUL
0} PazZI[in A1om
s[opow 93eroAe
Suraow pajes3Aur
QAISSAIZa10INY
‘ejep arnjeroduwo)
JOOPINO PUE SPIOOAI
)[eay QANRDSI
-urwpe Surzinn
‘8102-C10T ‘0€ 129
-wydag 0 ¢ udy
woij Suruueds
SISA[eue SALIS
Qwn paydnirur
paseq-uonendod
Sursn ugsop [}
-uowrrodxoe-1senb e

‘sdnoi3qns
9[qBIDU[NA SNOLIBA
Suowre pue suorgor

Sururem jeay
JUSIDJJIP SSOIIE
PALIBA $]1091J0 95}
I9yIoym pazodxa
I "(SIMH) Wwsks
UOBWLIOJU] pue
Sururep, 1eoH
paziuourey )

Jo uononpoxnur

) 19)Je Sassau|[I
PRIB[21-1BaY 10]
SISIA () oW
-1xedop Aouo3rowd
ur saSueyo o1oM
a1y} J1 pajeSn

-yS1ay oy SurepIsuo)) Kypipea s Apms oy, pue s1eak g9 paSe spenpiatpuy  -e[ndod Arewnd oyj,  pekordwo Apmis ayJ, -SoAUl Apmis sIyJ, epRUR)) ‘OLIRIUQ  TZOT T 13 SUSWS)
azis opd SPOYIOIN
SUOTJEPUSUIIOINY suoneIIwI| sSurpur] A0y  -wie§ 2» uone[ndod 2 ud1so(q Apmi§ (s)wry Apmig

(panunuod) g dqel,

pringer

NS



Noor et al.

‘sqny 3ur[ood
JO SSQUAATIOYD )
Sunen[eas pue aIns
-0dx9 [eIUSWUOIAUD
Surpue)jsiopun uo
SNO0J PINOYS YIIBISAI
Ioyuny ‘sisA[eue Jyo
-U2Q—)s0d pue uon
-eJ0qe[[0d a1rnbax
1114 INQ SI0)O®J YSLI
[9AQ[-AJTUnWIod
pue [enpIAiput
SSQIppe p[noys sue[d
‘[enuassa ST ‘sqny
3urj005 pue yoeanno
Ayrunwwod oY1y
‘sor3orens Surjood
Paseq-9duapIA? JO
uonejuawa[dur
jdwoid ‘soaemiesy
Sunnp sfenpiaput
ssojowoy] 199)01d o,

*SSOUAATIOJYQ
1800 pue [enudjod
119y ssesse 0) A[Iqe
oy sy sqny Sut
-1005 SurysI[qeIs 10§
3unsoo oyroads jo
yoey oy, ‘uonerndod
9[qeIaunA SIy) Ul
SSOU[[I pare[aI-1eay
UO [JIeIsaI IoylIng
pue o[dwes 9ALIUSS
-o1dar a10W ® J0J
padu oy Suny3Iysy
‘o[qeziferouas jou
QIe ‘sasBO OM) UO

paseq ‘sSurpuy oy,

*dnoi3 s[qerourna

s1y) 309)01d 0) YoIRaSAI JOYINY
10J paou Ay dziseydwd pue
suonendod ssojowoy 0) soAem
-3y £q pasod yearyy yiesy
JUROYIUSIS ) I0ISIOPUN SIS
AL, ANV LF9¢$ Funsod
uonezifeydsoy Aep-g € 0) Sur
-peo] ‘UONSNBYXD JBAY PIA[OAUT
QSBD PU0IIS Y, “S[ENPIAIPUT
sso[owoy Jayjo 03 paredwod
s1 Aifeiow J1oy) Suisearout
A[renuajod ‘SIOATAINS OYOnS
89 Ul UOWWOod suoneddwod
)[eAY WLI)-SUO] JO SYSLI PAUD
-)yS1oy 9oy Aew [enpIAIPUT
sy, ‘sesuadxa [eydsoy ur gy
L£§'99$ pue uoneziendsoy
Kep-9g & ur Sunnsar ‘oyons
-Jeay] JISSB[O PIAJOAUT 5D ISIY
oy, eIfensny ‘AUpAg ur 0z0g
JOQUISAON UI dABMILaY A[1ed
ue SuLINp S[eNPIAIPUI SSA[AWOY
Suowre sassau[[I paje[aI-1eay

Jo sosed om) syuasaxd Apms oy,

=u
*SSQU[[T 183y
10§ Juounredop
Kouagrow oy
0] paNIwpe pue
(K1e1119) 10 AIR
-puodas ‘Krewrid)
ssoussa[ouoy Sut
-ouarradxa ojdood

‘eIfensSny ‘Aou
-PAS u1 oAemIEOY
0T0T 1oqui2A0N
Q) Surmp juowr
-1redop AouaSrowd
s rendsoy e 1

U998 SAsLD SSAU[[I
189y SunesnsaAul
SOLIaS 9sBD 9AT)OadS

-ona1 e pakojdwyg

‘o180 KouagIowo
Surnmnbar sased omy
Suniodar £q sen
-1[eJeJ pu. SISSAU[I
PRJe[aI-)eaY WOIJ
S[eNpIAIPUI SSI[
-owoy 109j01d

0} [oIeasar Joyliny
Jo Koualin oy
WSSy 0)

pawire Apms s1y [,

SUOTIEPUSWITOIY

suoneuI

sSurpur Aoy

azrs ord
-weg 2 uonendog

SPOUIRIA
2 ud1so(q Apmi§

(s)ury Apmg

epensay ‘KoupAs  7g0¢ "TE T USTISU

pringer

A's

(panunuod) g dqel,



Heat-Related Health Risks for People Experiencing Homelessness

doteaap 03 son
-[UNWWOD SSI[AWOY
ym Suneoqe[jo)
'$109]J0 BWNET) JO
UonEedyNUIPI pue Jur
-pup)SIOpUN JOUBYUD
ued [ouuostad Kouad
-IQWR JOJ SOIIN0SAI
pue Sururen oyroads
-ewnel], ‘sooeds
QANISUIS AJ[eImnd
‘9Jes 91eaId 0) Wk
pue ewnen jsed oFpo
-moupoe saydeoxdde
asoy, ‘suonerndod
SSO[OWIOY JOJ JUSUWLID
-modwa pue 910ddns
100d ‘3urp[ing-isnin
Surznuond ‘osuodsax
pue Suruuerd
Kouagiowo ojur
paorer3ajur oq p[noys
sayoeordde pawroyur
-BWNEI], ‘[EI)UISSD
st syoeduwr Joyreom
AJ1ed 19pIsuod 0}
sy110330 ssouporedord
Surpuedxy "ooue)sisse
Jo uonnqrusip
91qe3nba aInsud ued
§59001d JUWISSISSE
AU} UI SAJTAIDS $SI|
-owoy [B00] WOIJ
saAnejuasaidar
SurAjoAu] “s)uw
-ssasse 19)sesip-1sod
pue -a1d ur s19)[ays
SSo[oUIOY ApN{IUl 0}
[eronuo s 31 ‘syoedwt
SSO[ J)[AYs SSAIppe O],

*SIUOTRASAI
19od Surdesuo se
ons ‘Spoyaw 9AT)
-eura)fe Surrordxa Aq
SOOI0A PIZI[euISIew
9591} 9pn[our 0)
QALIIS PINOYS OIeIsAT
mn, ‘9[qeIou[nA
PuB pPJL[OSI JSOW e
oym 9soy} Surpruo
‘K)1[Iqe)s QWos YIIm
S[ENPIAIPUI PIAJOAUT
Aqrrewtad smoTAoUY
‘sajel uono[dwod
19132q Surp[a1k
uors1oa Kdoo-prey
oy} i [y ur
parerdwod arom
8G ATUO ‘POATdRI
d1om sasuodsar
Koa1ms 19T oYM
*SMATAISIUT JSOU UT
spaau xo[dwod jsow
9} yim srenplatput
Jo seouaradxa o)
armdes 0} Ayifiqeur
Ay} pue sasuodsar
Koains ayordwoour 0y
anp paywiy st 2doos

sejep s, Apnjs oy,

pruny pue joy SuLInp s1o91s
9y} uo SUIAT] ‘QIOWLIY}IN,] JBdY
Qwanx? SuLmp sedUL[RqUIL
A[01199]9 pue uoneIpAyIp
Juoadxd 0y SuriojIuOW [NJoIEd
Surnmbar ‘suonoinsar pny

10 SO12INIP UO S[BNPIAIPUI JO
Ayiqesuina oy paziseydwo
OS[e YOIeasal AU ], "1eay SWaNXd
Supmp sys1I pauaiy31ay 9oef
uone[n3al1 IsIy) 10 Suneams
)M 2I9JI9)UT JBY) SUOTIEIIPIWL
Surye) S[enpIAIpuI pUE sIesnqe
Q0UR)SqNS "SUONIPUOD 1IeAY JOJ
SIYO0[q BI2q PUB ‘SAUTWIRISIY
-nue ‘sjuessardopnue o1[oAo1n
Y11 suondrrosard oAnIsSuss-1eay
uo asoy) Sunodye ‘sarnjerodua)
ySIY Ul SSOUSATIOVYS SO[ SUOT)
-BOIPaU UL)ID JBY) PAjou
s1ap1ao1d 931A19S ssa[oWOY
0M] “9JUBISUI 1O, "UOTJEIIPAW
0} sasuodsal S[enpIAIpur 20U
-NPUT UBD 18I SWAIXI MOY|
K[qeou ‘suorssnoradar reorsAyd
) PAIOISIAPUN SMIIAINU]
"JIOJUIODSIP PIOAR 0} JOUIBIM
joy Surmp s10jued Surddoys

ur 93nja1 yo3s s[enpIAIpul
Sunok ‘ordwrexe 10, "sounnor
s.o1doad Surdye ‘seare 9soy)
joedw ued 19)eM SSIIXI 10
7e9Y ‘P[OJ AIAIS "SHURQISALL
Suore 10 ‘syuoiy doys ‘syred

ur seare 3urdog[s Joopno asn
A[remrqey oym srenprampur jo
SOAI] A[rep oy sydnisip 1oyjeom
QWANX2 MOy SUILIdOUOD
Ajrernonaed ‘19)[ays uo s309x9

JueOYIUSIS PO[BIARI Apn)s Y],

(*S901AIRS
Kouagowd woiy
01 pue ‘s1opraoid
QOIAIDS SSA[WIOY
Aq pakordwe g
‘ssaussa[omIoy]
Surouarrodxo

grdoad G1) sp=u

SAJTATIII]

191=u

Ronmmg
‘suoren)Is
Sursnoy snotreoard
ur SUIpISaI 10 $SAU
-sso[owoy Juroej
S[enpIAIpul s
[1om se ‘s1opraold
901A19s SUISnOY

pue Aouodrowyg

*SULIO)S
I0/PUE ‘SOARMIEIY

‘SpoOoYJ ‘POd 9I9AIS

‘saIyysnq se yons
SJUPIOUT JUIII
£q pajoaye seare
AAY Ul s1opuodsar
Kouagdiowo pue
*5Jua1d1oar 901A IS
‘s1op1a01d 9014108
UIM PIONpuod
SMAIAIUI (7)
pue elensny
Jnoygnoryy
SOJIAIOS SSA[AWOY
pue 3ursnoy [[e

0) yurxd ut pue
QUI[UO PIJBUTWIIS
-s1p KoaIns e ()
Surpnpour sooInos
OM] WOIJ PaureIqo
elep 2Ane)enb
pue aAneIuUEnb
yjoq Suneiodioour
‘A3ojopoyiow
poylow-paxmu €

pazinn Apms Ay,

*SMOTAISIUT
Sunonpuoo pue
eJep A9AIns Jo uon
-09[[09 3y} ySnoyy
Aunwwod ss9|
-owoy 9y Suowre
IOUIBOM QWIAIIXD
Jo soouorradxo
ay) arensn[[I
pue 2Inseau 0}
pawire Apms s1y [,

GT0C "Te W AToRY

SUOTIEPUSWITOIY

suoneuI

sSurpur Aoy

azrs ord
-weg 2 uonendog

SPOUIRIA
2 ud1so(q Apmi§

(s)ury Apmg

(panunuod) g dqel,

pringer

NS



Noor et al.

-oSueyp ajewId 03

anp sast1 areraduuo)
pajorpaid 0y anp
A[reroadss ‘sonseqw
yireay drqnd [enuesse
SE SJUSUWIUOIIAUD [00D
pUE SI0INOS JJem 0)
ssa00e orqnd maraax
PINOYS SIUSWUIAOT
[890] ‘OS[V “Surpunj
Jjenbope Surimbax
‘SUONIPUOD I2YJBIM
Qwanxd Jurmp 110d
-dns Surpraoxd ur [eya
e s19p1a01d 2014108
sso[owoy Aq s1I0yo
yorannQ "pAeIpAy
Surkess pue ‘Kyanoe
snonuaxns JuIproAe
‘Surypord 31| Surreom
‘opeys Suryeas apnpour
SUOIIEPUAUWIIOI] A
‘sonuaure urjood

0} $S200B PAJIWI|

110y} SULISPISUOD ‘S[e
-NPIAIPUI SSI[AWIOY
JSISSE 10})9q 0}
pajepdn 9q pinoys uon

~PULIOJUT Y[eaY ONqng

"SI
IOUIBOM QWIANIXD JA)Je
pue SuLnp 20UI[OIA
pue uorssai33se jo
SYSLI pauay1oy
SurssaIppe 10j [e1onId
Aprenonaed ore
sayoeoidde yong
“[eIIA ST SOOUBISWNIILO
119y} 0} PAIO[Ie) S[e
-1197ew ssouparedard

‘A[peoiq
dJow Je[suen Y3
s3urpuy asay) moy
Ieapoun 31 Sunyew
‘SOOIAIRS QIRJ[OM pUE
‘aImonmnseIjur ‘suIa)
-jed 1oyjeom JoWIWUNS
JOUNSIP 9ARY SANIO
JuaIyIJ "y3nor
Surdog[s srenprarpur
03 urejaad Ajreoygroads
sSurpuy 9say) pue
‘SULIOJ SNOLIBA S9YB)
Ssaussa[awoy 18y}
9ou 03 Juerrodwr
s ] "A[uo 9ARIIpUT
PAIAPISUOD 3q P[NOYs
sSurpuy a3 ‘210§
-9I9U] ], "UOTIOJ[aS O1Ie
-Wa)sAs uey) Ioyel
QOUQIUIAUOD UO Paseq
sem pue ‘vonerndod
ssa[owoy s,A110 9y}
JO %€ 01 %LT AJuo
Sunuoesaxdar A[y1|
‘[eapI URY) IQ[[RWS
sem 9z1s ordures ayJ,

-arnsodxo
J100pINo paguofoid pue soin
-erodwey yS1y 03 onp ssons
189 0) AIONPUOD SUOT)IPUOD
pooey syuedionaed jey) gesrpur
s3uIpuy 2say I, *SsoupapeayIy3|
I10 ssourzzip £q pomo[[oy ‘uow
-wod Jsouw ay) 3uraq ISIy)
ym ‘woydwis ssans-1eay
QuO 1sB9] Je PaduaLIadXd %6/
‘A[[euonIppy 'sInojod 11eyd
20ud19J21 03 paredwod Mojod
QULIN PAJII[0IAI 1Y) UO Paseq
pareIpAyap Apueoyrusis oq 0}
pareadde 9,18 ‘simoy g Jur
-paoaxd oy uryIIm Iojem Jo
I9)] © Ise9] Je SunjuLp pajtodar
J1eY 1940 YSnOy[y "SANIANIR
KAeay 0} 9jeropow ur pagesud
pue ‘opeys ou 1o [ented ur uyjo
‘S100PINO SINOY 7 120 Juads
‘3urnyio[o JYSI] Ul PIsSaIp dIom
syuedronaed 1SoN "D, 6T JO
amerodurd) rowrwns dwnAep
[eord4£) s oprejopy Surssedins
Apueoyrusis 9, g€ sem aIny
-erodwa) a3e10A® o) ‘porrad
MIIAIUI AeP-9 Y} SuLn

*90IBDS UJ)JO
QIe $22INOSAI YINSs Inq ‘SYIUOW
9a1y) 0) dn pu9Ixe UBD YOIYM
‘sporrad 9soy) Surmp 9An
-e1odwr SOUWI003q SIIINOSAI 23]
SUISSE00Y "SJUTLNSUOD [BIOURUY
0) anp ssourjuea[d [euosiad
urejurews pue sanIIoe) AuISAY
$SQ00€ 0] 9[33NAS STENPIAIPUT
se ‘soua[eyo sasod suonipuod

MVHQ

*JOINSI(] ssauIsng

[eNU3D 9pIe[apY
oy urym ysnos
Surdooys pue
SSO[OUWIOY dIoM
oyMm S[enpIAIpuI
1om syuedronred

'610C
Arenuef Afres ur

Do S¢ Surpaooxe
amjerodwa) wnw
-IXeUl B 9ARY 0}
Palseda10] SAep uo
QUOP Sem 1] 'SMIIA
-IA)UI paIMoNIs
Surzinn Koains
pIoy 2andiiosap
‘[PUOTIIAS-SSOIO
‘ordures-o[3uts

& pakordwo Apmg

'skep j0 A[owanxo

Surmp uoneIpAyop
pue ssans ey
)M SIAUNOJUD
110y Surpredar
OPIR[PY JO $19MS
Ay} uo SUIAT] S[e
-NPIAIPUI SSI[OWOY
Jo ordures e wouy
SIySIsur 199[]0d

0) sem Apm3s sy}

Jo aanwalqo oy,

eIENSNY ‘OPIRIOPY

TC0T "TE 19 AToAY

SUOTIEPUSWITOIY

suoneuI

sSurpur Aoy

azrs ord
-weg 2 uonendog

SPOUIRIA
2 ud1so(q Apmi§

(s)ury Apmg

Sumes
/ Anuno)

pringer

Ie9X 29 Ioyny

(panunuod) g dqel,

A's



Heat-Related Health Risks for People Experiencing Homelessness

1194} 212POWWIOI0®
0) pouS1sop ‘suorn
-e[ndod pasnoyun

IeJU S1)UD SUI00d
JO JuaWIYST[qeIS Y],
JUQWISSBIRY WOIJ
uonodoid Surmsud
A[IYM ‘Opeys pue

‘SWO0ISAI “Iajem 1|
sonIuawWe SuLI}o

‘POPUSWIIODAI ST SO

PporeusIsop ur sweid
-oxd , Sunyred oes,,
10§ Suruuerd ‘ssou
-$SO[oWIOY JB[NOIYIA
U 9SBIOUL AY) I
"19)[9YS JISeq puE Uon
-09101d uns apraoid 0y
,,S9Se[[IA asnoy Aum,
pue ‘sanIo Jud) ‘sjudwt
-dwreous poSeuewr
Y17 suondo 19y[oys
Krerodwo) 110ddns
ued sioyewkorod
WILIOYUT ) U “SSOU
-SSo[owWoy JO asned
1001 € I 3uIsnoy
9[qepIoye Jo yor[ oy}
Se ‘[enuass? s 3ul
-Snoy J[qeplojje pue
aanoddns juouewrod
10§ sarorjod 9[qembo
Surysiqeisg -oIns
-odxo jeoy Surpnjour
‘S[enpIAIpUI pasnoyun
Jo Anpiqeraurna o)
esnIu 0} uonN[os
Arewrid e se Sursnoy

‘Apse

*oIedsaI 21NNy J0j
PApa3u I8 SAINSEAU
armjerodwad) euon
-Ippe pue ‘}I0Jwod
[etIoy) [enpIAIpur
J0 aryerodway are
juasardar A[areInooe
jou Aewr arnjeroduwoy
QoeyIns pue|
*SJUSPISAI J12Y) pue
syuowdureous ssof
-owoY Uo UONI[[0d
eyep Suro3uo Jo yoe|
B S,0197 [, "03I0A00
opeys 2a1 pue suon
-eLeA aanjeroduwa)
Surpnyour ‘opisar s[e
-NPIAIPUI Pasnoyun
QIoUM SUOIIPUOD
[EIUSWILOIIAUS pUB
JUSWUOIIAUD J[ING
Q) puB)ISIOpUN 0]
KIeS$adau SI ejep uon
-njosal Jouy ‘yy3Isur
Qwos sapraoid Sur
-110da1 [9AQ[-)0ET)
YA\ "SPUSLIJ IO
Apurey yim Surke)s
Aqresodwdy osoy) se
[ons ‘ssaussa[awoy
,uappry,, aimdeds 03
POpa3u 9Je SAINSEAW
[BUONIPPE ‘IOAOIOI
‘Syjuow Jowuns ur
-Inp S[ENPIAIPUL PIIS)
-[oysun Jo suonedso|
Ay 10921 A[1eINdoR

sa3ua[reyd 2oey syuedronreq
'$901n0Sa1 FUI[009 FUIYIIS 19A0
poznuond uojo AIfIqels Ym
‘pAWI] ST OpeYS PUE IojeMm 0)
§5900Y “sjuowduweoud urgm
QOUS[OIA pUE $1IIU0d [enudjod
0) SuIpe? ‘suorsud) [euosiad
-19)ur suyS1oYy OS[e 18y Y,
*SOJIAIOS ATRSSO09U JNO SUIY IS
woij sfenpralpul Sunuaadxd 3
)M PIJBIOOSSE UOIJBIIXOJUT
pue ew3ns oY) YPIm ‘syuowr
10110y SULINp IOYSLI SAW092q
9sn QOUBISqNS "S[OAQ[ Ssms Sul
-SBQIOUI PUB SUONIPUOD YI[edY
[ejusw Sunsrxo Juruasiom

‘1103 & Soye) JBaY SSI[JUA[AI Y}
‘K[[IUSIA I[NOLYIP SIOW UIAD
S9sSQU[[I J19Y) SurSeuew soyew
pue swoydwAs I1oy) $91eqIooex
189y 2y) se ‘amssaid pooiq y3ry
IO ‘S9)9qRIpP ‘9SBASIP IR[NISBA
-0IpIed AYI] SUONIPUOD YI[eay
Sunsixa-a1d yim asoy) oy
papunodwod ST uonemis [,
‘uonjezife)rdsoy Surje)Issooou
sawowos ‘pajodar A[uowwod
QIe uINquNs pue ‘Junurej ‘ssou
-1ZZIp ‘soureISiu ‘uoneIpAyop
‘Suneayroa( ‘sworqoid yieay
Jo 1501 & 0) Surpes| 9oy A[qe
-Ieaqun dwodaq ApoInb
S9O1YAA pue sjuswduwresud yey)
SUBQW 9PEYS pue ‘suej ‘Sur
-UONIPUOD I S YONS SAINOSAI
3uI1009 0} $5990€ JO NIB[ A}
‘KITeotsAyq 1oy owenxa Aq
PAIBQIIEXD SATUI[[EYD JO

‘sjodsjoy

pue s19)sn[o [eneds
959y} uo SuISNO0J
489y 0} pAJe[aI ST
-o1ens Surdoo pue
soouonadxo s[e
-NPIAIPUT pasnoyun
puejsiapun o}
P21ONpuod 1M
SMOTAIOIUT QATIE)

78=u -1enb ‘uoyy, ‘sjods
Juowdwesus -)oy pue s1)sn[o
JIed snquinjod) [eneds pagnuopt

qy) pue 9s0[ UeS pUE SIYJO 0 SN
-1suop uonendod

pasnoyun ySry
M syoen pared

-wod J ‘yoeoidde

UMOJUMOP UL
SSOUSS[AUWIOY
Surouarradxa A[sno
-1a21d JO AppuarImd

'sa1391e1)S
Surdoo pue soSuoy
-Teyo uo SuIsnooy
‘yeay SWaNX
QjeSiaeu S[enpIA
-Ipul pasnoyun
Moy puejsiapupn (9
"Opeys pajruI|
pue ‘sormjerodwo)
yS1y ‘suonerndod
pesnoyun ySy
M Seare Jo
s19)sno AJnuap] (q
“opIsal
9rdoad pasnoyun
d19yMm SpooyIoq

Jo ooueytoduur ayy jou Aeul Junood duIr opmpnu & 90eJ S[enpIAIpUI IOUIID 21OM SPOYJW-PIXTUI -yStou oquIdsa(J (® S9Je)S AU
Q100s10pun s3urpuy oYy,  -ur-jutod Arenuef oYy, pasnoyun jey) punoj Apnjs ayJ, oyMm S[enpIAIpU] e pokojdwo Apn}g  :0) powire Apmis SIY], ‘BIUIOJI[ED) ‘QSOf UBS T207 e 3qqen
azrs ord SPOYIOIN Sumes
SUOTJEPUSUIIOINY suoneIIwI| sSurpur] A0y  -wie§ 2» uone[ndod 2 ud1so(q Apmi§ (s)wry Apmig / Anuno) Jeox 29 Ioyiny

(panunuod) g dqel,

pringer

NS



Noor et al.

910J9q S[eNPIATPUT
SSO[OWIOY [oraI 0}
SPIOYSAIY) UOTIBATIO®
SUISIX9 9SIARI 0)
[[B2 © s 219y ‘saIn)
-erodwo) 9jeIapowr
J& U9AD 1020 sjoedur
I[eY 9SIQAPE Jey)
uaAlD ‘uonezifeydsoy
JO YSLI PaseaIdur 9,G¢
B IM SYSHL Y[Ry
asod Apeaie Kew
dHIMS 103 D, ST JO
PIOYSAIY) UONBALIOR
JUD1IND ) Je])
sojearpur Apnys oy
‘IOAIMOH "oouepIng
Qaemieay erodiodur
MOU ‘IOYIeaM P[0
uo sndoj A[euonipen
UoTYM ‘pue[Suy ur
(ddMS) 1090101d
Koua3rowry Joyjeap
QI9AQS Y1 1|
s1000301d KouaSrowrd
JUALIND) “JOYIBIM
PIOJ I2A0 JayIeam 107
Surmp sonIfIqerou[nA
sso[owoy SuIssaIppe
aznuoud o) paou e

1s933ns s3urpuy Y],

*Je9Y] QWALXd
woij Jorpar Surpraoid
10 [RIONID ST ‘SA0UD
-10J01d pue spoou

“oedur
[eWITUIW PIMOYS
SISA[eue AJIADISUQS
nq ‘serq aonposur
os[e Aew suoIssIupe
G 010 Y skep jo
uorsSN[OXy "SSaIppe
119y SuI[eadu0d
S[eNpIAIpPUI 9pN[oul
Kew J1 ySnoy 10}
-BOIpUl ANIRUIA)[E
ue se ,9poqe paxy
ou,, paIapIsuod Apnjs
) ‘1Y) SSAIppe O,
‘suone)rul| rmod 03
Surpesy Arenuajod
“ueAd[al A[[eorul]d
PIWAIP JI PapI0dAL
AJUO ST SSOUSSI[OWOY
se poyiodaropun
9q Aew s[enpia
-IpuI SSo[WOY

WOIJ SUOISSIWPY

‘uonendod
sso[owioy Y} Suowe
SOWI02)NO )[edY pue

‘Kroedes aandepe
‘KyranIsuas ‘arnsodxo
189y uoam)dq diys
-UOIJB[aI Q) QUTWEX
03 paxmbar st eyep
[OAQ[-[ENPIAIPUL QI0W

‘sarnjerodwd) MOT yIm
PAILIOOSSE YSLI pastel Auedyru
-31s ou sem 219y J, "S[ENpIAIpUI
SSO[WIOY J0J SANI[IqRIoU[NA
paudy31oy Sunedrpur ‘pue[suyg
Jo uonendod [erouad oy 10f
pazodar 950y} paadXa SYSLI
3SAYL, "LINIA U} 2A0QE s1n)
-e1oduio) 0) 9[qeINGLIE AIoM
SUOISSIWPE JO %6'81 PU® %S
udomlog ‘SISOUTBIP SSAUSSI]
-owoy B 1M SUOISSIWIpPE 10}
(LSL'T6£0'T=1D %S6) 1SE'T
pUB SUOISSIWPE , IPOqe PAXY
ou, 103 (08S°T ‘917’ 1=[1D]
[BAISIUI OUIPYUOD %G6) 6SE°
QIoM SYSLI SAR[AI ‘(LINIA)
amyeredurd) Ayprqrow wnur
-1utw 9y 03 paredwod D, G
1y ‘uonezifeidsoy jo ysuI
PISBAIOUL UB [)IM PIJRIJOSSE
ApueoyruSis axom sarmerodw)
yS1H ‘sisouSerp K1epuooas 1o
Krewtad oy IOYII0 Sem SSOU
-$SQ[oWoY UM $08°0T Pue
,OPOqe PaX1j Ou,, Se PAZLI03a1ed
UOpUuOTT Ul suorsstwpe juanedur
KouaSIow // [‘gf] 1SLI] 1B

Q1M 1Y) ‘610T 01 [ 10T WoIg

‘Surwoorom
pue 9[qIsseode 10w Sureq ‘Sur
-[003 JOJ POINOAR) 1€ SALIBIqI]

J1[qng "SI[NI JATIOLNSAI puR
Sursnaoape 100d 03 onp pozim
-NIopUN AT SIANUID ur[0od [ed
-IOTUNJA *$991nos Joopno Surd
-de) 10 sooue)sip Suof Sunyem
SOWITIAWOS ‘Ijem Surure)qo

(ssorowioy se
paynuapr sjuaned)
¥08°0C pue 2poqe

Paxy ou,, Im
swoned) //1°8pT=u

‘rendsoy

0] paNIwpe pue

UOpuOT JJealIn)

Ul $SQUSSA[AWOoY
Surouarradxe ordoag

'610C
0} 110 woij Suru
-ueds ‘wop3ury|
Ppalun) ‘uopuoT ur
SSO[OWIOY SB Pasou
-SeIp senprapur
J10J SuoIssIupe
¥08°0C pue
,9Poge paxy ou,,
i srenpiatput
10} SUOISSIwpe
juanedur Aouad
~IOWR LLT°8Y1
QUIWEX? 0) ‘S[opout
Ieauruou e[ pain
-qunsip Surkordwo
‘s1sATeue uorssaI3ar
SaLIvs-owI) A[rep
pazin Apms dy,

‘uUopuo|
10)e2I0) UI S[ENPIA
-Ipul SSO[AWIOY
Suowe suorssiwupe
rendsoy Aouagdrowe
1oope sarnjerod
-Wo) JuAIquIR

MOV 9QLIOSIP 0]

pawre Apnis SIy L,

SUOTIEPUSWITOIY

suoneuI

sSurpur Aoy

azrs ord
-weg 2 uonendog

SPOUIRIA
2 ud1so(q Apmi§

(s)ury Apmg

wop3ury]
pajIun) ‘uopuo| 0T T '’H
Pt
Y
Sumes mu
/ Anuno) Ted) 29 loyny &

A's

(panunuod) g dqel,



‘syjeop
pore[aI-1eay SunuoA
-a1d 105 seonoead s9q
KJnyuop1 pue wo)sks
QOUB[[IOAINS ) dUYI
Uued SUOIIUAAIAUI JO
UOIEN[EAd SNONUI)
-uo) ‘syooloxd
Suruse13 ueqin pue
9peyS Sk Yons 1090
pueR[SI-1eay ueqIn U}
qesnIw o3 sargerens
w19)-3uoj jo joedur
oy Suissasse ur pre
PINOO BIBP ddUR[
-[I9AING “SJUSPISAI
PIIWI[-AWOIUT ‘IOP[O
Suowre Kyeyzowr
juoraxd djoy prnoo
'UOZIIY Ul swedoid
Qouer)sIsse-A31ouo

103 Surpunj pue
ssouareme Sursearouy
‘Sutuonipuod Ire

yIm dsoy) Surpnjout
‘S90UPISAI Pa[oodUN
ur Syjeap pajefaI-jeay
JuoAd1d 0) pue ‘sinoy
10)u2d 3uIj00d pue

AIYMIS[D
A1dde jou Kew pue
Kuno)) edoorrely 03
oyr1oads are s3urpuy
‘ApserT “Knnqeredwod
Sunwy ‘swo)sks
QOUR[[IOAINS JOPLOIq
10 [eUONIRU [IM USI[R
jou Kewr Apnys sIyy
woiy eyep APy L,
*asn [OYod[e pue
Qour)sqns 1| SI0JoBY
Surpre3ar A[[eroadso
‘UOTIBOYISSB[OSIW 0]
Surpes] Afrenuajod
‘uonewLIojul J[qe
-[TeAR UO PI[I
SUYIBAp POIRIDOSSE
-JeaY] JO UOTBOYISSE[d
‘A[puodag "pajou
1om saueyo Aorjod
Surpoo [eurioj ou
ysnoye ‘seonoeld
Surpoo Suidueyd 0}
anp payIsse[d drom
SUYIBAP POIRIDOSSE

*SI00PINO INIJO SSAUSSA[AWOY
Surousrradxa opdoad Suowre
SUJBOP POIRIDOSSE-1EaY JSOW

asned3q ‘Yreap 0) Surpe?| st

-nfur paJeIdosse-jeay 10y 10)oef
st juerrodwl ue st ssAUSSI|

-QWOY PaI[AYSU[) “SSA[AUIOY
oy) Suowre axom porrad sty

Surmp syjeap J0opino Jo pIy)

-ouo A[y3noy "9107 Ut %T'9¢

0} 9501 UAY) ‘§00T Ul %S9 0}
900C Ut %9°L¢ WOl paul[oop
SSo[owoy Ay} Suowe syjeap
pareraI-1eay jo uoniodoid oyJ,

‘Qwrely
owm payroads
oy SuLmp syjeop

‘uors
-sa13a1 onsi3o[ pue
1891 7X uosieaq
Sursn pourwexa
SUONBIDOSSE YIIM
‘PIZLIBWILINS AIOM
SSOUSSO[WIOY pue
‘gouasaid Suruonip
-Uod Ire *(S100pINO
SA SI00pUT)

)eap JO Uonedo|
‘BUOZLIY UI UOT)
-eInp Aouoplisal
‘soryderSowop
SJUSPAJIP UO Bl
'$9)BOY1ID YIBdp
uo a1nsodxa jeay
03 pajerax saseayd
oyroads pue (0'18d
PUe “X'/91, ‘0€X)
SOPOD UOISTANY
Iua], ‘SASeISIT

‘soniferey
PaJe[aI-eay YIm
PILIDOSSE SUONIP
-Uod pue sanqrme
oY) suTwexd 0) Sur
-wire ‘910z 03 900T
s1eak o) Sutuueds
wo)sKs doue|
-[IAINS ST} WOIJ
ejep SurzATeue

uo pasnooj Apnys
SIY L, SIO)ISIA pue
SJUSPISAI JO SYIBAP
9y Surpunorins
SOIUBISWNIIIO A}
uo ejep uno9[od
‘SIBAp PaJe[aI-Iedy
JI0)TUOW 0) WSAS

pringer

N's

Heat-Related Health Risks for People Experiencing Homelessness

I0MIQU JOT[I-1eoy -Jeay moy ur ‘soumfur Joopino woiy Junnsax pajeIdosse-jeay JO uoneoyIsse[D) QOUR[[IOAINS B POJE
ay) puedxa 03 Af1e| SAIOUQ)SISUOIUT 0} SILap 2SAY) JO %816 YPIM pasuarradxo oym [euonRUISIU] - yiresy d1qnd
-nonaed ‘se01nosax Surpesy Arenuajod ‘ssousso[owoy SurouaLadxo Kyuno) edooLrejy Sursn paz110391ed Jo juounredoq
QI0W I0J PIdU Ay} ‘porrod 189K-1 1 91doad Suowe a1om syjeap jo JO SJuUQpPISAI-uoU QIoM SYIBIP Kuno)) edoorrejy SN ‘euozury
y31y3ry s3urpuy oy, ue pauueds eleq %T €T ‘910 PUB 90T Uoam1dg PUE SJUIPISAY PRIl TN o) 8 ¢ Yl ‘600T Ul ‘Auno) edoourelN 70T TE 10 UOSIIA]
FACINIRE) G
SSQUSSI[OWIOY SSAIpPE
0} 9su0dsar SISLIO 19A0
paznuond 9q pinoys
SQINSEAW PIJUILIO
-uonuaAdlg “postword
-Wwod ST YI[eay J1oy)
azrs ord SPOYIOIN Sumes
SUOTJEPUSUIIOINY suoneIIwI| sSurpur] A0y  -wie§ 2» uone[ndod 2 ud1so(q Apmi§ (s)wry Apmig / Anuno) Jeox 29 Ioyiny

(panunuod) g dqel,



Noor et al.

‘syySisur

J[qenyea opraoid
PINO “IQUIM UL
woy) SurmarAIoIuIax
pue Jowwns SuLmnp
AJ[entur pomaraIaul
syuedronred Suryoen
‘Apnys [eurpmisuoy e
Sunonpuo)) "suoneso|
oyder30e3 snorrea
woijy syuedronred
yim ozis ordures oy

JUIUOD
arreuuonsanb 0}
PRIDLIISAI AIv SI[qR
-1IeA SUIPUNOJUOd
‘IOAOQIOA "UoneW
-1Juo9 judpuadapur
Sunyoey ‘syroda-jos
uo sarja1 £[2[0s uon
-BULIOJUT (I[BSH
‘seiq [[edar fenudod
Qonponur ejep
parodal-yjes ‘reuon
-BAIOSQO UO 9JUBI[AX
PUE S)JUSWINSLIW
reor3ojorsAyd jo
Q0Udsqe A, "9ZIS
ordures [rews 1y 0
panque Ajwopuer
9q Aew suonerndod
IOJUIM PUR JOUIWINS
UQ9M]Oq SAOURIAYI
's3uIpuy jo Kjiqezt
-[exouoas oy sroduwrey
yorym ‘ozis opdwes

's11ed10)UN0d SS9

-owoy-uou 0} paredwods OO
a uo swoydwks arowr payrodox
UQWIOM SSO[OWOY "Apuedyrugis
swoldwAs 1oy joedwr 0)
ammeradwa) 100pIno sared1ad
jou pIp A9y ySnoy ‘I9uIm 0}
paredwods swoydwAs resned
-OUQW J13Y) PAOUINUI UOSBIS
JIowIwIns 9y} Jey) PAAdI[q
uawom 10w ‘A[Sunsarauy
‘swoydwAs payear-jeay 10y
JUSWITEAI) J3S JOU PIP Isow JoK
ey 03 anp [[1 Sul[rey pajodar
UQWOM JO PIIYI-duQ 1sy31y
Su1100s S19ISN[O AJATXUE pUR
‘uorssaxdap ‘onewos ‘rear3ofoyd
-Ksd yym “1oyjoq woydwiAs jo
[9AQ] WINIPAW & PAJRIIPUI ‘SO
) Aq paInseau se ‘AJLIOAdS
wo)dwAs [[e10A0 oY) ‘Soysny
Joy Wolj IYjoq JuedyIusis
pavtodar syuedroned [1e Jo %07
QYN “TI[AYS B UI SUTAT] JO SSI[
-ouwioy a1om %,z ‘syuedronred
Suowry Jeay AWANX PIM

BOIE UE Ul SUIPISAI ‘paInsurun
1O SSI[OWIOY AIIM WOYM JO

yor=u
“o1uIo
Q) 03 syuaned
Surkuedwoode 10
oo e Surpusye

1090 590t pade

"810C Areniqoq

0] JoqUIAd(J WoIJ
SYIUOW JJUIM Y}
pue /10g 1snsny
0} dunf woiy
SYJUOW JOWIWNS
ay) Suruueds arreu
-uonsanb uanIm
PAIISIUTLIPE-J[IS ©
BIA P)ONPUOD Sem
‘eyep oryderSowop
pue ‘suonsonb
PRIB[I-AJBWI[D
‘(SDD) areos d119)
-OBWI[D) QUADID
ay) Sunesodioour

'SUOSLAs
JUQIDJJIP SSOIdE
189 QWANXD M
seare ur SuIprsal
UQWIOM SSI[QWIOY
pue paalesiopun £q
poouatiadxe swoy
-dwiAs esnedouow
pantodar-jios oy

SuiseaIour uo snoojy [Tews sit st Apnis Kuew ‘uowom oruedstH Apueu UQUWIOM PIAIIS ‘Apnys [eUOT)OdS ojur syySisur ured S9JR)S PAIUN) 1202
PINOYS YoIeasal armng ) Jo uoneNWI[ Y -rwopaid pakeaIns Apnys oy, -Iopun pue SSA[QWIOH  -SS010 9ANdLIOSOpP 0} pawure Apmis SIy], ‘BUOZIIY XIUd0yJ ~TeTS WeIIey A y
Y
azrs ord SPOYIOIN Sumeg 20
SUOTJEPUSUIIOINY suoneIIwI| sSurpur] A0y  -wie§ 2» uone[ndod 2 ud1so(q Apmi§ (s)wry Apmig / Anuno) Jeox 29 Ioyiny a.

A's

(panunuod) g dqel,



Heat-Related Health Risks for People Experiencing Homelessness

SU
1591813 Je 9soy Sur
-)sIsse pue Jurkynuapt
Ul SIOYRW-UOISIOaP
pue suerorur[d Surpre
‘sdewr 1eaY pafrelop
pue sjopowt 2AnoIpaId
0} AINQLIIUOD P[NOD
SI0)OBJ 9SAY [, ‘[RIONIO
s1 sogueyo armjerod
-W) [BO0] pue ‘yieay
JO SIUBUIULIDIAP [BIOOS
[9A9[-AJUNOD ‘Spue[st
183y JO $1993J9 oY)
Surpuelsiopun) ‘TIH
10§ YS1I 1oy31y Je S[e
-nprAIpur Kynuapt
djoy p[noo ‘ao1a19s
Kreyur Surnmp
se yons ‘arnsodxo
amyeradwo) Y3y o1
-K[ae9 Jo 1oedwur oY)
Sune3nsoAu] "s10joey
NSU YH [enuatod
SB PIssasse 9q os[e
pInoys nos pue
‘K11S9qO “9SBISIP [eUI
SUONIPUOD YI[edY
[ejuaW ‘asn Fnip pue
[OYOO[B QAISSAIXD S
[ONS SI0)OB, ‘UoT
-eIpAy pue uone|
-nJaroway) Sunosye
AQ SLI [YH osearout
Kew ey (S19300[q
[oUUBYD-WNIO[.D
‘sonaInIp ‘SIAO0[q
-BJ0q) SUONBOIpPIW
oyr1oads 1] saqeLIRA
[eUONIPPE IOPISUOD

PINOYS YoIeasal amng

‘A[Teuoneu
9SLI SANIPIGIOWO
pue so3e uonerndod
SN 2Y) se udssI| Aew
SOJURIYIP 35y}
‘1onomoH ‘uonerndod
SN [elouas ay) 0}
paredwod souarreyo
SIWOUOII0II0S
1018313 208) pue
‘SaNIPIGIOW0d 10w
QAey ‘oew Apjueu
-twopaxd ‘Jopjo
A[reord£) ore oym
‘SURIOIOA UO SISNI0J
11 90UIs payrwy St At
-T1qeziferouas s, Apns
Y, "SIYH Sursearour
JO puan 2y saye)s
-1opun pue Sp{H
[€10) SHUNOIIDPUN
111 1nq Ayprqerfar
soAoxdwr yorym ‘eyep
SIIRJJY SUBIANOA
sopnyour A[uo Apms
SIY) ‘18D SIIEJJE ULId
-JoA-UOU WOIJ BJep
JU)SISUOSUI 0} N

‘sarnjeraduio) [B)USWUOIIAUD
SuIsLI Jo owr) € SuLINp SUBIOIOA
sso[owoy Joj swerdord ssou
-[[om pue yi[eay jo uoisuedxd
pue uonentur ay) 0} payuIf aq
Kewr 9582109p PAAIISQO ) ey}
sarernoads Apms oy, "osned
oygroads e jutodurd jou soop
®IEp 9U) YUBOYIUSIS A[[RIIUI[O
pue A[[eonsne)s AIe Spual) sy}
YA\ “porrad Juswssasse Ay}
JO JTey IoNe] U) Ul PaseaIddp
uay) Inq A[[enIul pasearout
SUBIOJOA SSO[OWIOY SUOWE SI)BX
TH ey sagedIpul STy "610¢
0) G107 WoIj SuruI[odp 910J9q
“P10g ut Sunjead ‘7o0g woxy
A[1pea)s 9501 SSOUSSI[AWOY puR

T¥H U99M)9q UOTIR[1I00 dY L,

‘spuon

pue SI0308J SLI

SSOSSE 0) POSn oM

uonisodwooap

[eUOSES QATIPPE

pue ‘uoIssaIsar

Teaul| ‘sonsne)s

aAndrosa( ‘uon

-e00[ o1yder3093

pUE ‘SaNIPIqIOWO

‘somyderSowap

juaned 0) uone[al

ur sasougeIp ssou[[t

pajear-jeay Sur

-UIEXd ‘610T ‘1€

10quIad9( 01 ‘700T

‘1 Arenue[ woij

SPI0OAI )[edY

JIUONII[I [eUOTIRU

‘uonen SITRJJY SUBIONOA

-SIUIWpY Yoy Jo sIsAJeue oAT)

SUBIDIOA U} UT -oodsomer e
PI[[OIUQ SUBISIOA  POIONPUOD APNIS SIY],

*SUOTIUAIUI
uonesnIw jeay o13
-9Jens Wolj Jyauaq
pInoMm Jey) san
-[uNwwod AJnuapt
pue a1eds droxduwr
0} $1I0JJ2 uLIoJuI (4
pue ¢sdnois juonjed
snoLeA uo sjoedur
TH aren|ead (¢
T¥H Jo spuan
oyder30o3 pue
[erodwd) surwex?
(¢ *owmn 140 (T4H)
SOSSOU[[I poye[al
-1eY JO ddUIPIOUT
oy) Aynuenb (1 :0)
PoWIe JUSWSSISSE
1oa91-uonendod
UOnENSIUIUPY

[I[eSH UBINOA SIYL,

solels o) £707 e IUI0NS0

SUOTIEPUIWTOIY

suone) |

sSurpur] Loy

azis opd SPOYIDIN
-weg 2 uonendog 2 ud1so(q Apmis

(s)ury Apmg

(ponunuod) g dlqel,

pringer

NS



Noor et al.

‘so130rems
uonesnIw AN
10} aAneIodul S1 S[e

-NpIAIPUI $SI[AWOY JO
spadu ay) Surssaippe
pue Surpuejsiopun
‘asuoyur pue juonbary
QIOW SWI093q SIABM
189y SY "[RIONID SI
K)I[IqeIoU[NA [RIUSIS)
-J1p Surpue)siopun
‘ssa[owoy 2y Suowre
suonjerndod Kjrrourwu
Jo uonejuasardar
-IOAO U} USAID)
*SQOUQIYIp [enusjod
a10[dxa p[noys yj1om
QImny ‘suone)uI|
ozis opdwres 03 anp
sonLredsIp [eroel aur
-WeX? ),Up[nod Apms
AU} O[IYA\ ‘[ETIUASSD
SI uoISn[oXo 3uIsnoy
10 SSOUSS[AUWIOY JO
SUOT)IUYIP JUIQJIP
Sune3nsoau] 19)39q
Anpiqndaosns pue)s
-I9pun 0} SIXdJUOD pue
SO0 JUAIQJJIP SSOIOE
suoneLrea a1o[dxe
prnoys syoedur
I[eay paje[al-jeay
PUB SSOUSS[AUIOY

‘Kouedoro

-SIp STy} s9jeSnIu
Q)RWI[O AJBIIPOW

s, K310 oy ySnoyre
‘sypuou Jowuns
juasaxdar A[[nj jou
Kew ‘Arenuef ur
Pa1onpuod ‘o3aIg
UeS Ul SSAUSSA[AWOY
JO SJUNOd QWIn-ur
-jurod [enuue dyJ,
‘Sursnoy ojenbapeur
IIM 9SO} 9PN[OXd
Kew [eALLIe qF
uodn uoneuIUIAP
SNJB)S SSO[OWIOY
“OIedsaI 21NNy Joj
Kem 2y oaed pue
Aiqerourna J1oy)
WS1yS1y ssurpuy
oy ‘o391 ues ur
S[ENPIAIPUI SSA[OWOY
ITe 01 9[qeoridde jou
YA\ "SAINSeaUW
I[eAY puUB SWSAS
1910 Sunoedwr
Arenuojod ‘wasks
Te3idsoy auo ur SHISIA
A UO Sem Sndoj
Ay, ‘sisA[eue oy ur
Kyipruuny 10§ JUNOdoE

*S[eNPIAIPUI SSA[OWOY-UOU
01 paredwod saAemILaY 0) 9[qe
-IQUINA 2IOUI 219M S[ENPIAIPUT

SSO[OWIOY ‘[[BISAQ) “JOU PIP OYM
asoy) uey) J03x9 Jo3uons Apus

-)SISUOD B PIMOY[S SUOTIBI[NSUOD

oeryoAsd Surnnbor osoyy
‘K[reuonippy “(sreek G9—Gy
pase) dnoi3 paSe-o[pprur oy}
0) paredwod 3099 1o3uons e
paqIyxa suone[ndod ssajowoy
(s180K G9 < pade) Jsap[o pue
(s1e0k $$—81 pasde) 1s95unok
YL, "SNSIA OH JO Sppo Y31y
pamoys ‘saaemieay Aep-g jo
Kep puodas oy uo Apre[noned
‘SOABMIBAY QUIANXI IOW pUE
1FUOT ($9'T TO'T=1D %S6)
61 £qMsta qd ue Jo sppo
ay) Sursearout ‘armeredw)
wnwrxew jo anuedrad yige
Q) 1B PAUYIP SABMIEBIY
Kep-7 y)im PaAIdsqo sem
10919 JuBOYIUSIS JSOW Y],
"SUOTIUYAP dABM)LAY SNOLIBA
SSOIO® S[ENPIAIPUI SSI[AWOY

Suowe SJISIA (g PUB SOABMIBAY

uaM]2q UOTIBId0SSE dATISOd

889 y=u
'610C
0} 710¢ Suruueds
‘1oquiaydog 03 ABJAl
woly sreydsoy om)
Ul $SQUSSA[OWOY
Suroey se pay

‘Suryojewr

JOBXQ PIUISIEOD
Sursn uonerndod
SSQ[OWOY-UoU
payojew € [iim

s3urpuy paredwo))

‘ssousso[owoy ut

-0eJ S[ENPIAIPUT UO

SJ09JJ0 dABMIBAY
Apmis 0} u31sap
IOAOSSOID-9580

paynens-own ¢
Suifdde “(610¢
—C107) SUsiA qd
$,0391(] UBS WOIf
s10308} oryderSow
-9pOIJ0S UO BJep

*KJI[IqeIounA J1oy)
01 SunNQLIUOd SI0)
-oej 9JeS1SoAUl pue

Ssqusso[owoy Sur
-ouorredxa ordoad
Suowre sysIA Qg
1oedwr soaemieay
MOV $SISSE 0}

SOYRIS P ‘BIU

Uo oIedsar aming J.upip Apnis ay L, JUDISISUOD © puNnoj Apnis ayJ, -1JUApI syudNed Ppa[TRIOp PAZINN powre Apnis Siyy,  -Iojie) ‘o3orq ueS  TZ0C TTE 10 ZIeMT
9z1s o1d SPOYIOIN Sumeg
SUOTJEPUAUWIIOIIY SuoneIwI| sSuipur A9y  -weg 2p uone[ndod 29 udIsog Apms (s)wry Apms / Anuno)

(panunuod) g dqel,



Heat-Related Health Risks for People Experiencing Homelessness

Table 3 Critical Appraisal for Studies Included in the Rapid Review

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%
lemen 1., 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 etal., 2021 Analytical Cross-sectional Y Y Y U N N Uu Y 4/8=50%
Gabbe et al., 2023 Analytical Cross-sectional Y Y Y Y N N Uu 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 etal., 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%

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
areliable 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.
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