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Abstract

Extreme heat events present significant health risks, particularly for populations facing systemic
marginalization. Through interviews and FGs with 63 (n = 60 residents; n = 3 service providers
(SP)) participants, this paper explores the barriers and opportunities related to access and use of
cooling centres from both user and provider perspectives, as well as broader implications for
addressing vulnerability to extreme heat in the metro Vancouver region of British Columbia,
Canada. Initially focused on cooling centres, our research expanded to include the complexities of
individual and systemic responses to heat, highlighting the complex interplay between personal
preferences and structural barriers. Key barriers to cooling centre usage reported by participants
included concerns over safety, hygiene, stigma, lack of information, and infrastructural challenges
such as transportation. SPs faced constraints with staffing, limited hours, and underutilization of
additional services. Tensions emerged between individual, do-it-yourself (DIY) approaches and
collective solutions, with participants seeking agency in their choices while acknowledging the need
for improved, community-based interventions. The study also uncovered the unintended effects of
inclusivity, as the presence of individuals who use substances or are unhoused in cooling spaces
deterred some potential users, underscoring the challenges of designing universally accessible
services. Broader systemic issues, such as housing security and the quality of indoor environments,
further intersected with vulnerability to extreme heat, exacerbating risks for those opting to stay at
home. The paper recommends leveraging existing public spaces, enhancing social networks,
improving tenant protections, and fostering ‘right to cool’ initiatives to balance immediate relief
with long-term systemic reform, particularly around the rental housing crisis and tenant
insecurity. By addressing both individual and collective needs, this approach can mitigate the
health impacts of extreme heat while promoting greater equity and resilience.

© 2025 The Author(s). Published by IOP Publishing Ltd
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1. Introduction

Extreme heat is the leading cause of weather-related illness and death in Canada, causing more than 600
deaths in British Columbia (BC) alone during the 2021 Western Heat Dome [1-3] that covered large parts of
the pacific northwest region of North America, with its epicentre over BC. 98% of these deaths occurred
indoors, pointing to the importance of indoor environmental quality [1-3]. Bearing the brunt of these
dangers are those exposed to extreme heat for prolonged periods of time, such as people experiencing
homelessness or living in low-quality housing—many of whom may also be marginalized along other axes,
including seniors, those with disabilities or conditions that impact mobility and cognition, those with mental
health and substance use challenges, and/or experiencing social and material deprivation [4—6]. With
extreme heat becoming more intense and frequent due to climate change, its disproportionate impacts on
people with few protective buffers is a crisis that warrants urgent attention.

Recognizing this risk, many municipal governments offer extreme heat-related services and resources,
such as cooling centres. In this study’s context of metro Vancouver, BC, Canada, cooling centres and
resources (such as misting stations) are activated when Environment and Climate Change Canada issues a
heat warning for the area at different temperatures specific to the province and region—for our study area,
the threshold is two days of maximum daytime temperatures of 29 °C and 16 °C for night time minimum
temperatures [7].

These resources are offered in addition to cooling services and spaces that are always available regardless
of official heat warnings, such as spray parks, wading pools and weather-protected plazas. However, there are
no studies that explore their uptake in the BC context.

In response, our team of researchers, health systems providers, and community partners carried out a
community-based participatory research study with the objectives of: (1) improving access to and uptake of
existing services and resources, and; (2) seeking creative and transformative alternatives that can protect
people at highest risk from extreme heat. Through qualitative interviews and focus groups (FGs) with 63
residents of metro Vancouver area, we explored the experiences and perspectives of: (1) adults over 18 years
old (with a particular focus on seniors) who have, or have not, used extreme temperature services
(i.e. cooling centres); and (2) service providers (SPs) of cooling centres and spaces. The following
inter-related research questions led the study:

(1) What are the experiences of people who access cooling centres?

(2) What are the reasons for why certain populations choose to access or not access these spaces?

(3) How could SPs amend, tailor, iterate, or supplement existing approaches to extreme temperature
shelters and services to be responsive to community concerns?

(4) Recognizing the shortcomings of existing traditional approaches (e.g. cooling centres), what alternative
supports and outreach measures would align with potential user needs?

In doing so, we aimed to understand access to cooling services as an important part of community
coping strategies at the local level. This study acknowledges that the broader issue underlying heat
vulnerability is deeply rooted in structural factors like rental housing insecurity for tenants and social
inequities. The housing crisis in BC, exacerbated by climate change, has transformed many homes into sites
of precarity rather than refuge [8]. Those most at risk to heat-related adverse health outcomes often live in
substandard or unaffordable housing with limited control over their environments, further compounding
their exposure to extreme temperatures [8—10]. While long-term solutions must address these systemic
inequities, it is acutely critical to focus on immediate measures—such as enhancing access to cooling
centres—because people are dying now. Cooling centres and other temporary solutions, though imperfect,
remain vital lifelines for populations disproportionately at risk who have few protective buffers in the face of
extreme heat [11]. With this background, we first situate the study in existing literature.

1.1. Health impacts of extreme heat is a justice issue
The impacts of extreme heat on people marginalized along various axes of social inequities have been well
documented [1, 3-5, 7-14]. However, studies that focus on seniors and precariously housed populations to
date have been mostly epidemiological in nature [15-17], or based in the US [6, 18-25], Australia [17,
26-30] or Europe [15, 31-34]. There is a small number of qualitative studies that explore seniors’ perceptions
of heat risk and coping strategies in Canada, but they are based in Ontario (i.e. outside our study area),
limited in scope, or not peer-reviewed [13, 35-40].

A more nuanced understanding of the perspectives of adults who face systemic marginalization with
experience of extreme temperatures in Canada is urgently needed. Many people experience marginalization
along other axes of identity as well, including disability, race, gender, and sexual orientation [41]. It is
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important to note that both housing security and quality play a role in extreme heat protection [30, 34, 42].
For those in low-quality housing, extreme heat risks persist through factors such as poor insulation and
ventilation, over-exposure through indoor trapping of heat, and risky coping strategies [42].

Elderly people face high heat-related risk due to physiological changes that affect thermoregulation,
increase of chronic health conditions [34, 43], and experiences of social isolation [12, 16, 34]. This is a
pressing issue as there has been a 53.7% increase from 2000 to 2018 in global annual average of heat-related
mortality in people over 65 years of age [44], and Canada’s older adult population is growing rapidly [45,
46]. There are studies that situate seniors’ thermal safety in the broader context of household energy
insecurity (ability to meet everyday energy needs), which highlight the role of socioeconomic and housing
factors in compounding temperature-related health risks [47, 48].

1.2. Cooling centres as a response to extreme heat and the need for experiential evidence on their
effectiveness

Many health authorities across Canada have devised response plans to extreme temperatures. In addition to
conventional cooling centres, there are efforts to leverage existing facilities and resources such as public
libraries, swimming pools, and city parks [49]. Despite efforts to provide a protective response, this project’s
community partners have consistently relayed that extreme temperature services in BC are underutilized [13,
50], and research suggests that their overall effectiveness is not thoroughly understood [51, 52]. While there
are presumed reasons behind their underutilization (e.g. difficult to access for seniors who live alone; limited
hours; lack of accommodation for pets, medical equipment; distrust of medical authorities), there is a need
for more lived experience-based knowledge from those directly impacted [13, 51, 53]. Spatial analyses show
that 54% of Vancouver’s populations have access to at least one cooling centre, and that high socio-economic
and cultural marginalization and residential instability areas were correlated with more likelihood for
cooling centre access [54].

Following the 2021 western North America heat dome, a survey with SPs revealed that perceived barriers
to cooling centres include: lack of awareness; inability to bring a pet; stigma; distrust of authority; and lack of
staff training [ 13]. However, qualitative analyses of user or provider experiences of cooling centres in Canada
is limited [55]. This study addresses this existing knowledge gap by analysing in-depth interviews with both
users and providers of extreme temperature-related services. We consider this approach necessary to obtain a
fuller and more nuanced understanding of how to tailor to various axes of equity, and how to better align
user needs and provider capacities.

2. Method

2.1. Participants

2.1.1. Residents

We recruited adults over 18 years old in metro Vancouver in BC, Canada who have previously used cooling
centres. We also included potential users (hereon ‘residents’ [R])—meaning those who experience heat in
their indoor home environments and could benefit from using cooling centres, but either choose not to, or
have not been able to do so.

Our resident participants (n = 63) were mainly female (n = 50), over the age of 55, and included
individuals from a variety of housing situations, including some facing challenges with inadequate or
precarious housing. Overall, 47 out of 63 residents reported never having visited a cooling centre. However, it
is important to note that participants often had an unclear understanding of what constitutes a ‘cooling
centre’. Many existing facilities, such as community centres, swimming pools, and libraries, are only officially
activated as cooling centres during extreme heat events (EHEs), leading to confusion. As a result, it was not
uncommon for participants to claim they have never used a cooling centre, while mentioning having visited
places like community centres instead. Resident demographics are described in detail in table 1.

Community partners of the project—including seniors’ networks, cultural communities, neighbourhood
houses, and organizations supporting populations facing injustices—facilitated recruitment using posters
developed by researchers and word of mouth. Interested participants contacted the research team to schedule
interviews. In total, 63 participants from diverse ethnic backgrounds and neighbourhoods, aged 23-92 years,
took part in the study. In operation, this meant conducting interviews and FGs in six different languages:
Cantonese, English, Farsi, Mandarin, Spanish, and Vietnamese. Studies [12, 56] show that areas with lower
socioeconomic status have higher rates of heat-related morbidity and mortality, and these areas in metro
Vancouver—as is the case in many other regions—are often neighbourhoods with higher populations of
racialized people and immigrants. Recognizing these barriers, it was important for us to deliberately include
these populations. Further, we also knew from the project design stage with our community partners that
many of their patrons and neighbours found it difficult to address their concerns around heat due to the
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Table 1. Self-reported demographic characteristics of resident participants.

Characteristics Total (n = 60)
Gender
Woman 50
Man 9
Non-binary 1
Age (years)
20-29 2
30-39 1
40-49 0
50-59 1
60—69 8
70-79 8
80+ 8
Unspecified, but otherwise expressed they were ‘seniors’ 32
Housing status
Housed 56
Unhoused 4
Primary (most-spoken) language
English speaking 16
Non-English speaking 44
Cantonese 17
Farsi 1
Mandarin 19
Spanish 2
Vietnamese 5

language barrier, which made it even more important for us to recruit them for this study. Lastly, recognizing
that these populations are often excluded from research studies as English fluency is often a participation
eligibility criterion, we wanted to ensure this barrier was removed. Participants had the option to disclose
their gender, age, housing status, and primary spoken language, but we did not ask about socioeconomic
status.

2.1.2. SPs

The SP (n = 3) interviewed in this study worked in various positions at public library branches in the metro
Vancouver region, which were activated as cooling centres during EHEs (see description of this process in
section 1). All SP participants had experience working at cooling centre locations during times of activation,
as well as during periods of regular temperature.

2.1.3. Data collection

Developing questions for semi-structured interviews and FGs was an iterative process, specifically following
the five-phase framework outlined by Kallio et al [57], which includes formulating a preliminary interview
guide, pilot testing it, and revising questions iteratively based on the pilot [57]. Upon consultation with
community partners at the outset of the project, the resulting interview guide for residents included 18
primary question prompts, categorized into five groups: participant background (Q1-3), conditions of
thermal comfort and whether they have used cooling centres (Q4-8), their experience using the centres, if
applicable (Q9, with follow-ups a-h), reasons for not using them and any alternatives used (Q9-13), and
suggestions for improvement (Q14-18) (see supplemental file A).

Semi-structured interviews (n = 12) and FGs (n = 11) were conducted from October 13th, 2023, to
February 22nd, 2024, by the research team. All FGs took place in-person, interviews were conducted in
person (n = 6), over Zoom (n = 3), or the phone (1 = 3). In-person interviews and FGs took place in private
spaces within neighbourhood houses, or at a location chosen based on participant preference and availability.

Each participant took part in either an interview or FG, averaging 54.5 mins (range: 28—197 mins).
Interviews and FGs were audio-recorded and transcribed using Otter.ai [58], with all transcripts reviewed for
accuracy by the research team. Transcripts of interviews conducted in languages other than English were
translated by research team members who spoke the language, using Brislin’s back-translation method [59].
Anonymization was applied to all identifying information.

We analyzed the data using Braun and Clarke’s six-step framework thematic analysis, a method
identifying repeated patterns of meaning across datasets [60]. Our semantic approach emphasized the
themes that emerged from explicit meanings and experiences shared in the interviews and FGs [61]. For this
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process, we used Dedoose qualitative content analysis software [62]. Coders began by familiarizing
themselves with the data during transcript verification and engaged in repeated active reading to uncover
meanings and patterns. Subsequently, coders generated initial codes that captured fundamental segments of
the data relevant to the research questions outlined above [63]. For these steps, following on work on coding
with multiple coders in a research team [64, 65], all coders were paired in groups of two (eight coding teams
total) and worked together to code assigned SP and resident interviews.

We identified the initial round of themes through ‘descriptive coding’ [66], which involved close reading
of transcripts, coding for key descriptive ideas and responses, and compiling relevant text extracts [60]. Each
coded extract could contribute to multiple themes, depending on each excerpt’s richness and contents.
Themes were then refined by a core team of coders through careful re-reading of collated extracts to ensure
coherence and simplified into key themes with specific descriptive sub-codes. We then validated these key
themes through ‘resonance check’ community consultations (online and in-person) with community
organizations to ensure they accurately reflected the dataset’s meanings for participants, with participants
and partner organizations affirming the resonance of the themes we identified [60]. We utilized reflexive
memos, written reflections, and positionality statements for each researcher/coder to deepen our
understanding of participant experiences and contexts.

3. Findings: barriers and experiences of residents and SPs

Below, we present main findings from the interviews and FGs about what residents felt compromised their
access to, and experiences in, cooling centres (figure 1)—organized into three themes: (1) concerns and
perceptions (2) operational barriers; and (3) infrastructural barriers. The legend following each quote
indicates whether the participant was a SU Resident (‘R’) or a SP followed by the participant ID number, and
whether the quote is from a 1:1 interview or a FG. While this section predominantly focuses on Residents’
experiences, SPs” perspectives are included to simulate an exchange between the two parties (figure 2). By
examining both user-reported barriers and provider efforts, this section highlights critical gaps and potential
improvements in cooling centre access and operations to better support vulnerable populations during heat
waves.

3.1. Concerns and perceptions

The concerns and perceptions around cooling centres, their intended audiences, and the ability to feel
comfortable in these spaces were key findings in our work. Specifically, we heard that people’s usage of
cooling centres was impacted by: [1] safety concerns and stigma, as well as cooling centres being perceived as
unnecessary; [2] hygiene concerns with cooling centres; and [3] differing views on the responsibilities of
government versus individuals during heat events.

3.1.1. Safety concerns and stigma

First, residents stated safety concerns around public spaces and stigma around whom public cooling centres
were intended for. Elderly housed participants at times expressed stress over the ‘unfamiliarity’ of cooling
centres, describing:

‘I’s too unfamiliar, right?... I'm afraid that people will be more ‘diverse, with some security issues’
(R_FGO1).

The theme of unfamiliarity with cooling spaces was common, with many participants opting to go to the
air-conditioned mall or other stores instead. One participant described that while they had used both a
cooling centre at a community centre and the mall, the mall had ice cream and seating. She added:

‘I go to Metrotown [a nearby local shopping mall] because I still can bring my phone and I can be
connected to, you know, my internet. And that’s important for me, you know, me and my phone
(laughs)...” (R31).

However, she described that the mall had become more inhospitable since the COVID-19 pandemic, as
they had taken out a lot of the seating then. Another participant shared:

‘Every summer is filled with anxiety, so I dare not go to other community [centres]. There are
many people, strangers, some of whom engage in activities like smoking weed. Therefore, I avoid
those community centres. I can only go to places like the Food Court. I can sit there all day because
they have air conditioning’ (R_FGO5).

In addition, ‘feeling comfortable’” extended to language barriers and participants not feeling as though
the spaces were for them. One participant in a Chinese-speaking FG shared:
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‘My personal feeling is that because my English isn’t good, I don’t know a lot of information. For

Figure 1. Summary of main categories and sub-categories of findings from residents (service users and potential users).
example, for the AC [referring to both the local utility company’s free air conditioner provision

program and use of cooling centres more broadly], a lot of people don’t know. The info we know is

word of mouth. If we don’t have English foundation, we don’t get the info’ (FG09).
Language barriers emerged specifically in Chinese-speaking FGs where there was a sense that English

fluency was necessary for understanding a lot of the information and policies around heat. In one exchange
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Figure 2. Summary of main categories and sub-categories of findings from Service Providers.

in another Chinese-speaking FG, participants shared that they did not know how to apply for the BC Hydro

free air conditioner program either:

R27: it is troublesome! They do not understand Chinese, and we do not understand or speak English. ..

R30: You cannot communicate. The main issue is the communication barrier.

(R_FGO6)

Participants in this FG also shared they felt it was not necessary to go to cooling centres:
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R30: We can overcome it by ourselves.

Interviewer: Then why not go to the community centre?

R30: it is not necessary. (Everyone agrees)

R28: Firstly, we don’t feel as hot and uncomfortable as you might think. Second, we haven’t been there. Um...

I¥s all hearsay. These community centres, shelters are for people on the streets, homeless people. It’s not very

safe.

R29: The air is not good there. We are comfortable living in our own homes. Just overcome it.

(R_FGO06)

Participants often preferred their own living spaces even when their homes were very hot and insufficient
to keep them safe, especially since they felt more comfortable there, even if not thermally. This is particularly
important for understanding some of the reasons why those who know about cooling centres may choose
not to use them.

3.1.2. Hygiene concerns

Second, hygiene concerns around the spread of disease in public cooling centres reflected a particular
precarity for participants with underlying medical conditions. One participant, who self-identified as
immunocompromised, expressed:

‘People. . .are getting kind of scared of the implications of COVID, heat, and autoimmune diseases
because...you just can’t herd people together in a room and say, “There we can cool you all down.
Sorry, but put me between two people who are coughing like mad. And not wearing masks and I
have an autoimmune disease. You haven’t done me any favors.” (R01).

She went on to describe how she had gone to a cooling centre organized by a local seniors’ group about
seven or eight years prior to some of her medical issues, but there was not enough airflow:

“There should have been five purifiers around the room. And there should have been doors open.
But they didn’t want to disturb any of the programs that were operating outside of that gymnasium.
So the doors were all shut’ (RO1).

This participant’s point of view particularly highlights the issue with cooling centres as a ‘band-aid,
one-size-fits-all solution, which can expose those who are more at-risk to illness and germs. Another
participant even shared about going to the mall to stay cool:

‘Because nowadays, there’s a reason to be cautious, right? There’s the flu going around, and for the
past three years, COVID-19, so you're afraid’ (R_FG07).

With underlying health conditions as a specific risk factor for heat illness, understanding the potential
issues with communal cooling spaces for those who are immunocompromised is extremely important.

Hygiene concerns were compounded by a common perception among those who had tried to use cooling
centres but had found there was not adequate seating. One participant shared:

“The library, especially the one in Hastings, is always crowded. There are never any seats available’
(FGO08).

Another participant questioned,
‘How big [would] a community centre or shelter be to accommodate the neighborhood?’ (FG02).

These issues around seating are discussed further in our second findings section focused on operations.

3.1.3. Placement of responsibility

Finally, there was a split between participants who felt that the government should be providing more
services for those who are dealing with extreme temperatures and those who felt that it was a question of
autonomy, and they could look after their own bodies. One participant described:

‘I don’t get used to ask people to help me [with] this or that. You know, I find that if you ask people,
people will feel... how would you feel? How do you feel? You feel funny, you know...You feel so...
displaced... So I prefer to get it myself... I delay and delay until I solve it myself... I'm thirsty, but
I don’t want to get up. So I just leave it until I have to get up’ (R52).

Some participants, particularly those in our Chinese-speaking FGs, expressed a desire to not ‘bother’ the
government for things they could do themselves in times of heat. Participants expressed that they felt cared
for by current governmental interventions and did not want to ‘bother’ them further:
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‘We really appreciate the government, they take good care of us. In the hot year, in 2022, it was
particularly hot, so they gave us an electric fan. The electric fan is quite functional, the wind is
strong, it’s good’ (R_FG06).

However, other participants (senior Chinese residents in a low-income area) expressed that they felt the
government should be doing more to provide for low-income elderly people and had a duty of care:

‘It’s not that you can’t afford to buy a fan; it’s about showing that the government cares for low-
income elderly people. They’re not asking for much; they’re just asking for the basic care they deserve.
We’re all human beings; we also deserve proper care, not to be left to suffer and die’ (R_FGO07).

Suggestions from participants about government interventions they would like to see included more and
bigger cooling spaces open for longer hours; better housing regulations for building managers and landlords
to provide better living temperatures and conditions; better on-the-ground, street-level outreach from
governments; services such as cool drinks and activities at cooling centres; and better and more
communication over traditional public channels, such as TV and putting up posters in frequented spaces.

3.1.4. SP perspectives

SP participants noted the complexities of providing services to diverse populations with different needs
during both typical weather periods and EHEs. They highlighted the role of public libraries as filling an
important role as spaces that are free to use, that aim at offering services and programming to a wide range of
guests:

‘[our municipality is a] super diverse community. And I think that our demographics in the library
definitely reflect that. We have all ages from little babies all the way through to seniors. Everybody
from people who are newcomers, people who are not newcomers, people who are housed, people who
are not housed to, you know, basically anybody who’s in [our municipality] will likely be reflected
here’ (SP04).

However, aiming to address the needs of these diverse populations can also create challenges. SP
participants expressed sentiments, similar to those of resident participants, about residents not feeling
comfortable access cooling centres due to safety concerns around public spaces and stigma around who these
services are intended to serve. SP participants acknowledge that tensions can arise when a diverse population
of residents need to coexist within the same space, using the same services. When EHEs occur, and diverse
groups of people are accessing these cooling centres:

‘... it means that different kinds of communities and individuals have to find a way to coexist. ..
And it’s very difficult to coexist. If somebody hasn’t bathed for three days, while somebody who
bathes regularly...those two folks might have difficulty coexisting side by side. So, I think for us, it’s
really about the fact that because we [the library] are sort of the last third place that doesn’t have
any financial barriers for people, that everyone is welcome, but it means that [says more slowly and
deliberately| everyone is welcome. And with that comes some issues around coexistence, and just
being able to be comfortable with people from all walks of life’ (SPO1).

Additionally, one SP participant also acknowledged that there may be embedded barriers to accessing
public or institutional spaces:

‘I think that, as you know, in an institutional space, there are obviously some embedded barriers
there. And not everyone’s necessarily comfortable accessing a space like ours, just with prior exper-
iences’ (SP04).

Although participants in our sample of residents stated they did not necessarily feel comfortable
accessing cooling services, the specific barrier of discomfort with institutional spaces due to previous
negative experiences was not explicitly stated.

3.2. Operational barriers

A major barrier preventing our participants from using cooling centres involved operational aspects. These
included insufficient information about the centres, a lack of activities available in the facilities, and hours of
operation.

3.2.1. Insufficient information
We found that some residents were simply unaware of the presence of cooling centre resources in their
communities. In a FG we conducted with Vietnamese-speaking individuals, most participants admitted that
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they were entirely unfamiliar with cooling centres: ‘We do not know. We do not know of those places’
(R_FG11). When asked whether they had ever heard of the term, one participant told us:

‘No... I... We have the community centre about less than one kilometer away, the services disaster
hub [is] there. So I assume that you have these cooling centres in them? I've never been there’
(R_32).

Similarly, even participants who claimed to have previously heard of these services seemed to conflate
them with other public and private spaces they used to cool down:

‘Oh yeah, places like Floata Restaurant, T&T Supermarket, and Sun Wah Centre, they all have
cooling spots provided’ (R_FG06).

Most residents we interviewed appeared uncertain about the purpose of cooling centres, and primarily
associated them with services offered to unhoused people. When asked whether they would ever go to a
cooling centre in case of extreme heat, a Chinese-speaking resident shared that they would rather ‘go through
[the heat]’:

‘Shelters are for homeless people, both men and women. Dinner starts at 6 pm. After dinner, they
provide them with mattresses and blankets for sleep. In the morning, they wake up, and they’ve
already packed up the mattresses and everything. It’s all homeless men’ (R_FG06).

Some people we interviewed knew about cooling centres and were familiar with their purpose but shared
that it was not easy for them to obtain information about their specific location:

‘In terms of hearing about it... like, I had to search, like actively look around for cooling centres
(...) [Eventually], someone helped me find it. But like, we had a bit of hard time finding it’ (R_03).

Echoing this sentiment, one participant confessed that they came across a cooling centre by chance:

‘I didn’t even know there was a cooling centre in the Trout Lake Community Centre. I happened to
go in for my swimming lesson and I just bumped into it’ (R_FG02).

Some participants attributed their lack of knowledge about these services’ location to unclear or
inadequate instructions provided by staff members operating these spaces. One participant shared:

‘I’ve seen a mother coming with a stroller and a baby less than two years old. The baby’s face was all
red, and I'm watching. So I'm just standing there watching, what is she going to do? She goes in, she
went for a long walk, she comes around, she comes outside, she’s standing there. And I went to her.
(...) So I said, ‘you were looking for a cooling place?’ She said ‘yes, but there’s no sign’' (R_FGO02).

Another participant shared that they once accompanied a person to a cooling centre and, while a sign
had been placed outside of the facility to indicate that the service was there, they were ultimately not able to
find it: ‘I go there. Nothing. Where is the place? (R_FGO02).

In both the English-speaking and Vietnamese-speaking FGs we conducted, participants blamed
government institutions, especially at the municipal level, and staff working at the extreme temperature
centres for the limited communication around these services:

“They really have to advertise them. Where are the centres? Many people don’t know. Good advert-
isement will help’ (R_FG02).

A participant who had lived part of their life in Japan shared:

‘In Japan there’s a lot of education about it. We all have to know. Whereas here, generally, we either
don’t know or [those shelters] don’t exist. I think there’s not enough education about those topics.
That responsibility falls on the city’ (R_FGI11).

Even when information and instructions about cooling centres were clear and available, some
residents—particularly those who were more dependent on cooling centres, who did not have their own air
conditioners or autonomous control over comfort-enhancing appliances including heaters—still lamented
that they felt excluded due to a significant language barrier:

If you can’t speak English, you basically can’t get into the shelter. The language spoken there is all
English. You can’t get in with any other language’ (R_FG07).

Participants who did not speak English felt they were unable to access important information: ‘I do not
know anything in English, and that’s why I do not know anything’ (R_FGO08). Those who had younger family
members often relied on them for translation:
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“You can ask the youngsters to help you. If you don’t have one, you have to ask someone to help youw’
(R_FGO1).

In this sense, newcomers in particular faced a double barrier. On the one hand, most were not familiar
with the English language, and felt like information about cooling centres and the instructions provided
within the centre were exclusively in English. On the other hand, being new to the Canadian system, some
were also unaware of available support networks and resources, making it even more difficult for them to
access extreme temperature services (R_FG04).

3.2.2. Lack of activities

Another crucial aspect that participants reported discouraging their use of cooling centres was the lack of
activities available in these facilities. Most participants who had used these services in at least one occasion
shared that, often, cooling spaces consisted of a room with a few chairs and, occasionally, some water and
magazines:

‘It was literally just, ‘here’s a cup of water, and you can sit here for a couple of hours’ And when
you've still gotta be productive during the day or do something with your day, just having access to
the space doesn’t help’ (R_03).

For some, having access to a stable and reliable internet connection was especially important to be able to
work or occupy themselves for a few hours. Others expressed a preference for spaces that were more
conducive to socializing:

‘I you just sit around, you can’t stay long, you can only stay for 30 min. It would be better if you
could hang around with friends (...) you need to talk to friends and people’ (R_FGO1).

Many suggestions emerged regarding potential activities that cooling centres could offer, spanning from
card games, to karaoke, to tables with snacks and refreshments. One participant in particular, who was very
familiar with a specific cooling centre, shared that the main issue for them was the lack of seating:

“There’s this centre that I go to, [because] that’s the nearest to my house. I feel very, very safe there
(...) except for the fact that I cannot be standing for two hours. That’s the only problem. Sometimes
I can even go to the washroom where they have seats, you know, but other than that, I think they
are not too well equipped (for lots of) seniors at one go’ (R_31).

Among other reasons, the lack of activities in extreme temperature centres led many participants to seek
alternative cooling spaces, such as shopping malls or other community centres.

3.2.3. Restrictive hours of operation

One last fundamental operational factor that acted as a barrier to accessing cooling centres was that these
services seemed to be unavailable when most people needed them most—namely at night. Many participants
revealed that the temperature in their unit was unbearable after dusk:

‘Especially in the summertime, places close at nine o’clock at night. That’s when the heat hits you.
You got to have places open till eleven, twelve o’clock’ (R_FGO02).

Many cooling centres in existing community centres or public libraries have extended hours into the late
evening. However, there is no comprehensive record of operating hours for all locations since many of these
locations would attempt to remain open for as long as feasible (i.e. for as long as they had adequate staffing
and resources), with some being open 24 h during activation periods.

One participant mentioned that, during a heatwave, she invited two elderly women from her building to
stay at her unit because they did not have air conditioning:

‘But you know (...) I couldn’t always stay home so they could come to my place. And so I said [to
them], ‘go to the library’. But the library closes at nine o’clock at night. They told me, ‘look, we’re
okay maybe until seven, eight. [Then we have to leave]” (R_FG2).

People who could not find refuge at a friend’s house and lacked both cooling devices and access to
cooling centres operating at night were forced to endure the heat in their homes:

‘It was around two o’clock in the night, and I just couldn’t move because... it was like an oven.
Yeah, like an oven. I didn’t realize that was a heatwave (...) I finally realized why people died. I
thought, ‘geez, I could be dead” (R_FG02).

These forms of autonomous adaptation, especially among those who choose not to use cooling centres,
provide important insights, and raise questions about the role of government support, if at all.
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3.2.4. SP experiences of cooling centre operational challenges

In contrast to the residents who reported a lack of information about cooling centres, our services provider
participants detailed extensive efforts to ensure that information about cooling services were available to
community members who may benefit from these services. One participant reported:

‘We do quite a big push on our social media, so like through our Facebook and our Instagram, and
through like the City sharing things out as well. We change our banner on our website to add like a
ticker at the top. And then this year, we got sandwich boards [to place outside the cooling centre],
which was super exciting’ (SP04).

Another participant detailed an even more extensive messaging effort:

‘[as a part of a] city wide effort, [the] city communications department will use its channels, and
it has a very unified approach to that messaging. So, via the city’s website, via our website, the
social media channels...our local print newspaper... [in addition to activating] on the ground,
community connected partners throughout the city, we’ll reach out... ‘hey, the city has its cooling
centres opening, here’s, here’s the map where they are.’...So really just activating the network to get
the word out, whether it’s verbally or in print’ (SPO1).

This participant also highlighted the efforts of local health authorities, emergency services,
neighbourhood associations, faith-based services, and social services, being contacted with information
about the cooling centre activation and spreading information to potential cooling centre users [67].

In addition to utilizing diverse streams of communication to deliver information multilingually to
possible residents, SPs reported striving to address the diverse needs and potential barriers faced by services
users. SP participants reported the ability to tailor and adjust the services provided to address the needs and
barriers residents may face. For example, one SP described the process of modifying their facility to allow
services users to bring pets:

‘How can we accommodate this? How can we make sure that that’s not a reason why somebody’s
turned away [from the cooling centre]? And so that then led to the decision to purchase crates, that
could be distributed to the cooling centres, so we could accommodate people with animals. And so
long as they were created, or in some case, just keep them by your side, make sure they’re tethered,
in some way. Depending on what the facility is, so that was indirect feedback. And it was like, ‘oh,
yeah, that is, that is an issue’. But there’s gotta be a way to address that issue’ (SP01).

However, SP participants reported that at times these additional services were underutilized, with one
participant reporting:

‘I think there [were] three pets the whole year... We sectioned off a portion in the first floor, that the
pets had to be kept in their carriers...And if [the pet was] aggressive, then they might be asked to
leave. And that didn’t happen’ (SP_FGO1).

SP participants also reported staffing challenges due to the unpredictability of EHEs In the context of
locations that also serve other functions when not activated as cooling centres, participants reported
difficulties with ensuring adequate staffing to extend the operating hours of locations, while respecting
worker collective agreements. With one SP stating, and providing a powerful reflection on how underfunded
much of the social service and care provision sectors are:

I think it’s difficult to I mean, you have to fund— the staff are very giving and altruistic in many
ways, but at the same time that you know, they are on contract, and you have to abide by the terms
of a collective agreement that, you know, rightly requires that they get paid for their work as well’
(SPO1).

Potential residents described several operational barriers that impacted their use of cooling centres,
including a need for more messaging surrounding cooling centres, additional activities and programming for
residents, and longer hours of operation (especially into the late evening and night). Whereas SPs detailed
the obstacles they faced in ensuring that cooling centres were able to operate during periods of activation, in
particular SPs needed to navigate the unpredictability of EHEs while ensuring the staff were not working
longer than permitted. SPs also detailed the effort and resources that had been allocated to address
commonly referenced resident barriers but reported these programs went un- or under-used. A similar gap
between the barriers that resident reported, and the use of additional services introduced by cooling centre
SPs also extended to available infrastructure detailed in the following section.
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3.3. Infrastructure

3.3.1. Transportation and mobility-related challenges

Another prominent theme of barriers that emerged was that of infrastructural barriers, such as issues related
to transportation and mobility. Some participants faced transit-related challenges, lamenting unpredictable
bus schedules and the discomfort of waiting in extreme heat that contribute to the difficulty in accessing
cooling facilities:

‘We’d have to wait for the bus to come, [but] we don’t know when the bus will come, right? We also
need to wait for the transfers and it’s too hot’ (R08).

In addition to many who face transit-related obstacles that hinder their ability to reach cooling centres
conveniently, these challenges are compounded for those with mobility impairments, who often encounter
additional barriers such as lack of accessible transportation options or physical barriers at facilities
themselves:

‘Before I head to a shelter, I need to rest somewhere. If there is no place to rest and I have to walk
for 15-20 min, I won’t go’ (R39).

The distance to cooling centres also emerged as a significant barrier. For many individuals, particularly
those residing in areas underserved by facilities, the proximity of cooling centres was a critical issue. Some
neighbourhoods find themselves situated too far from the nearest centre, necessitating longer travel times
and potentially discouraging visits altogether, especially during heat waves when timely access to cooling
facilities is crucial. Moreover, the insufficient number of cooling centres in certain neighbourhoods
exacerbates this problem, leaving residents with limited options for relief from extreme heat. These
disparities not only reflect a logistical challenge but also raise broader concerns about equity and the need for
more inclusive urban planning strategies to ensure that all communities have adequate access to essential
cooling resources during times of heightened climate vulnerability.

3.3.2. SP experiences of addressing infrastructure challenges:

SP participants were aware of the difficulties for potential services users without convenient access to cooling
centres. SPs expressed concern for older adults, individuals with underlying health conditions, and those
with limited mobility or using mobility aids and ensuring that cooling centres could be accessible to these
residents. For example, one participant recalled:

“There was one woman who came in, an elderly woman who came in with her walker, and what it
must have taken her to move from her very hot, small apartment, to the library, with that walker
was really concerning for us. So, I mean, it’s fine if you’re ambulatory, and you're actually mobile
enough to be able to make use of a, of a place outside your home, if you have a home, to cool off.
But you know, what of, what, it made us wonder what of those people who, who aren’t mobile,
you know, who have accessibility issues that prevent them from accessing a cooling location in their
community. They are stuck, essentially, unless there’s some kind of, I don’t know, ambulatory option
for them that can be activated. So that’s just the most immediate thing that comes to mind is that,
you know, it’s fine if you can get to someplace, but if you can’t, what are they to do?” (SPO1).

Similar to other potential barriers discussed above that service provided attempted to address, one SP
participant reported that their cooling centre location arranged a ride service that would pick up residents
throughout the municipality:

‘And then last year as well, they offered a ride service. So, if somebody couldn’t get to the library
or couldn’t get home, then there was a number that we could call to help them with that. But this
service wasn’t frequently used by residents, ‘Yeah, I don’t know, if [the ride service] was actually
used very much. To be honest, it might not have been at all. But they essentially had a driver who
was ready and waiting. And somebody could call from home to get picked up and brought here or
we could call for them like to take them back to where they were going’ (SP04).

As outlined in the above section, residents reported numerous factors that impacted their choices to use
or not use cooling centres, which were influenced by both previous experiences and perceptions. SPs reported
needed to overcome challenges associated with the unpredictable nature of EHEs and therefore needing to be
flexible to ensure that these services could be provided without extensive notice. Additionally, SPs reported
that many efforts to address potential service user barriers had been made, but there was often limited uptake
in these services (e.g. accommodations to bring pets to cooling centres, transportation options).
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4. Discussion

4.1. Summary

Our study sheds light on the complex interplay between the availability of cooling centres and individuals’
preferences and practices during EHEs. We observed that while cooling centres are a key resource to reduce
heat exposure, their utilization is limited by various factors, including concerns around perceptions of safety
and hygiene, operational barriers such as lack of information, activities and restrictive hours of operation, as
well as infrastructural barriers such as transportation and mobility-related challenges. Residents often
preferred to use familiar public spaces like malls and parks or remain in their homes, even when their homes
experienced high indoor temperatures. These perceived barriers were particularly notable in light of SPs’
expressing that they have been responding to community needs—such as providing multilingual resources,
guidance for housing providers, and accessible information about locating cooling centres. Despite these
efforts, voluntary cooling centre usage for the sake of cooling remained low.

Below, we explore the tensions that emerged within our findings: namely, the complex interplay between
individual and collective approaches to managing heat exposure, and the challenges associated with trying to
accommodate a diverse range of needs. Following, we contextualize our findings with broader intersecting
challenges, such as social isolation, housing security and quality, and underlying infrastructural and
resource-related challenges. We also provide preliminary recommendations to enhance the access to, and
experiences in, cooling spaces. The emerging tensions and corresponding recommendations are summarized
in table 2 below.

4.2. Emerging tensions

4.2.1. Individual vs. collective or community solutions

The preference for personal, do-it-yourself (DIY) strategies as well as seeking familiar places over formal
cooling centres underscores the tension between individual and collective, community-oriented solutions.
While DIY approaches to managing heat, such as using home fans or seeking shelter in private spaces,
provide immediate relief, they often fall short of addressing systemic issues like poor indoor environmental
quality and housing inadequacies [68]. While this inclination towards individual solutions may reflect a
desire for personal agency and control over one’s environment, it also reflects the ‘downstream drift’ in
public health that favours understanding health as an individual responsibility alone [69, 70].

On the other hand, residents reported a desire for structural, collective-oriented solutions, such as
community-based interventions and formal cooling centres to play a vital role in protecting people from
heat. However, these solutions need to be adapted to better meet the diverse needs of users. Our findings
suggest that while cooling centres are beneficial, they are not a one-size-fits-all solution. The challenge lies in
balancing immediate, individual coping strategies with the need for systemic, collective support [71, 72].

4.2.1.1. Recommendations

To address these challenges effectively, we recommend a shift in approach that leverages existing spaces that
people already frequent, such as malls, grocery stores, pools, restaurants, and parks. Leveraging their
accessibility and familiarity would be beneficial for providing cooling more effectively and widely, including
those who may (mistakenly) consider themselves not to be at risk of heat-health harms [73].

Rather than creating new, separate facilities for the sole purpose of cooling, investing in
community-based interventions that utilize existing public and private spaces, as well as programs in place
(e.g., programs that reach homebound mobilities such as ‘Meals on Wheels’ as a pathway for communication
[74]) can create a more resilient and responsive support network [73]. This may mean arranging agreements
with local businesses to create extra seating in their businesses or liaising with a local neighbourhood group
that people trust and frequent to run programming in a cool space. As such, bolstering the capacity of local
communities is a crucial component of this pursuit.

4.2.2. Efforts to accommodate all can backfire

SPs often made commendable efforts to accommodate unhoused individuals and people who use substances
in public cooling spaces, such as allowing in pets and shopping carts with belongings, ensuring that these
vital resources are accessible to all who need them. However, this well-intentioned inclusivity seemed to have
deterred other residents who may harbour stigma against unhoused individuals or those who use substances,
and seemed to convey resentment that they were being lumped in’ altogether. This creates a tension in the
use of cooling centres: while the aim is to offer support and shelter to marginalized groups, the presence of
these groups unfortunately made the spaces less appealing to some who might otherwise use them, thereby
undermining the effectiveness of the service. The potential for conflicting preferences between diverse
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Table 2. Summary of emerging tensions and corresponding study recommendations.

Tension Recommendations

Individual vs. collective or community solutions -Utilizing existing spaces, e.g., malls, grocery stores,
pools, restaurants, parks
-Investing in community-based interventions
Efforts to accommodate all can backfire -Creating adaptable space to meet diverse needs
-Sensory-friendly areas and other accommodating
areas within the same building or space to cater to

priority groups
Underlying infrastructural and resource-related -Free and frequent shuttle services for transporting
barriers users from and to cooling centres

- Coordinating a standardized framework for activating
and operating; including: pre-determined hours of
operation and the deployment of shuttle services
throughout the whole duration of the EHE

Social connection and isolation -Government institutions and community
organizations should leverage their established
relationships with diverse populations to deliver
resources and support for heat preparedness
-Building ‘communities of care’ from the bottom-up
and enhancing social capital

Housing security and quality -Reallocation of resources so that people can be cool
where they live,
-Continuing and strengthening programs such as
common cooling rooms in buildings and subsidized air
conditioning and other cooling mechanisms
-Right-to-cool initiatives that legally enshrine tenants’
rights to cooling in the summer, just as heating is
required in the winter—with the caveat that tenant
protections must be secured to make sure that this
legislation does not have negative impacts on evictions
or rent increases

residents, in particular, between housed and unhoused residents, has also been noted in other public spaces
such as parks [75].

While we want to emphasize that this negative sentiment was not widespread among our participants, it
was nonetheless present—particularly among residents who lived near the Downtown East Side area in
Vancouver, an area known to have high rates of homelessness and substance use, and also resilience and
community—and speaks to a broader societal sentiment and stigma that exists against people who are
unhoused and/or use substances. The tensions and conflicting preferences reflect deeper root issues that
permeate the social structural support systems, including classism, racism, ableism, colonialism, and denial
of rights.

4.2.2.1. Recommendations

To address this challenge inclusively, creating educational, adaptable spaces that meet diverse needs is critical.
By designing sensory-friendly areas and other accommodating areas within the same building or space that
cater to different priority groups, SPs can also offer a range of environments that respect the varied needs and
comfort levels of all users and connect them to other user-appropriate services, thereby ensuring that public
cooling spaces remain welcoming and effective for everyone [19]. In practice, this translates into the creation
of more inclusive spaces, both in terms of physical design and the service provided. For physical accessibility,
a key example is designing spaces that accommodate individuals with varying levels of ability [76]. This
could include the incorporation of assistive technologies and the removal of physical barriers, such as steps
or curbs. On the service side, which is crucial in fostering a welcoming environment, one notable example is
preparing SPs to offer mental health support. For instance, the Canadian Mental Health Association provides
Mental Health First Aid courses and training that can equip SPs to address mental health disorders, including
those related to substance use, anxiety, trauma, and psychosis [77]. Specifically addressing substance use,
Bardwell and co-authors found that shelters with supervised injection sites, where peer support and the
presence of other users were available, offered several benefits, including a perception of increased safety
[78]. However, the authors also suggest that normalizing drug use across various environments would be a
more effective strategy for reducing stigma toward drug users, ultimately decreasing discrimination and
promoting greater acceptance in various places. Overall, it is essential to recognize that not everyone
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encounters the same barriers or shares the same preferences when accessing cooling spaces. Interventions
must therefore be informed by socio-demographic differences [79].

Moreover, leveraging existing community infrastructure plays a critical role, as people tend to gravitate
towards spaces where they already feel accepted. In this context, partnerships with community organizations,
NGOs, homeless outreach programs, and senior centres become a pivotal strategy. These collaborations can
help facilitate activities and events in cooling centres while also improving communication efforts to ensure
broader awareness and accessibility of these spaces [79]. Incorporating diverse or culturally specific activities
depending on neighbourhood context could also be beneficial, and could be implemented by partnering
with community organizations that already offer these activities, which already draws in residents.

4.3. Inevitable intersections

4.3.1. Underlying infrastructural and resource-related barriers

Infrastructural and resource limitations to addressing excess heat exist in Metro Vancouver. As described
previously, many municipal cooling centres are activated within spaces offering other services and
programming outside of EHE periods. The interviews with SPs demonstrated the challenges created by using
existing spaces like libraries and community centres to shoulder the burden of also becoming cooling centres
on short notice, while continuing to provide the typical services and programming offered. Some
municipalities reported programs to access additional funding to facilitate longer opening hours and
increased staffing needs. However, due to the unpredictable nature of the timing of EHEs, determining
staffing strategies that ensure that cooling centres are able to operate safely, while reducing the precarity
around staff working hours may remain a challenge.

Both residents and providers acknowledged that inconsistencies in the services available and the hours of
operation at different cooling centres tended to cause confusion. For example, when hours of operation are
not standard, potential service users may decide not to make the trip to a cooling centre and risk overheating
while traveling if they are unsure whether cooling services will be available.

Additional barriers were reported both by our resident participants as well as in the broader discourse
surrounding community cooling centres, such as transportation challenges, lack of accessible information,
lack of accommodations for pets and belongings, and lack of activities and programming at cooling centre
facilities. However, the SPs we spoke to also reported that many of the initiatives to address these potential
barriers were not well utilized. This may suggest that a gap remains in conveying this relevant information to
potential service users, or that it was not these barriers that were preventing potential service users from
accessing cooling centres. These potential inconsistencies between residents’ perception of cooling centres
and the reports of SPs may also extend to the impressions of cooling centre crowding. Many residents
reported previous experiences or impressions of crowded cooling centres deterred them from seeking out
these locations during times of hot weather. However, SPs reported ample space to accommodate many more
cooling centre guests.

4.3.1.1. Recommendations

In light of these challenges, implementing programs that provide free and frequent shuttle services for
transporting users from and to cooling centres is crucial. Such services would greatly benefit both
mobility-impaired individuals and those lacking access to private or public transportation [19, 80].
Considering the limited resources at cooling centres and the practical difficulties of offering shuttle services
for extended periods of time (e.g. months), it would be most effective to activate these shuttles only during
EHEs. Furthermore, considering that many users have expressed concerns about insufficient information
around cooling centres, it would be essential to actively advertise the shuttle service. This could involve
utilizing a range of communication channels, including more analogue methods such as word of mouth
through community organizations, and placing posters and signs in high-frequented areas like shopping
malls and stores [19].

Striving for consistency across different cooling centres and spaces could greatly benefit users by setting
clear expectations for their availability. Coordinating a standardized framework for activating and operating
these centres would help ensure that users know when and where they can access cooling services, as was
done in Maricopa County in Arizona [81]. This approach could involve developing a comprehensive heat
emergency plan in advance, which all cooling centres would be required to adopt and adapt in ways that fit
their immediate neighbourhood context. This plan would include pre-determined hours of operation and
the deployment of shuttle services throughout the whole duration of the EHE. Additionally, with
advancements in heatwave prediction models, it might become increasingly feasible for cooling centres to
better plan and coordinate staff shifts in advance, prior to EHEs, to make sure they are prepared for potential
day- and night-long operations.
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4.3.2. Social connection and isolation

A nuanced balance between individual and collective responsibility is required in addressing heat-related
challenges. While individuals are eager to take care of themselves, their ability to do so often depends on the
support they receive from their social networks. The collective solutions, such as community cooling centres,
are crucial, but they must be delivered and effectively communicated by someone—often a person or
organization embedded within the social fabric. New York City’s ‘Be A Buddy’ program, fostering social
networks of wellness checks, is one example [82].

Our findings indicate that this dynamic applies to various aspects of cooling centres, including
information about their location and function, as well as individuals’ ability to address what they perceive as
shortcomings of the cooling centres. For instance, individuals often rely on neighbours or friends for cooling
when these centres are unavailable or inaccessible. Social networks play a crucial role in disseminating
information about cooling centres, translating important information from English when required, and
providing alternative cooling spaces, such as the homes of friends, neighbours, or family members equipped
with cooling resources.

Generally, we found that having someone ensure another person’s wellbeing and offer care is amongst the
most effective responses to heat. This not only applies to cooling centres, but also extends to other measures
of heat preparedness. For example, our participants shared: ‘Luckily, I got air conditioning. My son-in-law
installed it for me’ (R_FG02) or ‘My nephew gave me a little fan (...). I have a friend in the church, who calls
me very often, once or twice a day. (...) And my sister-in-law calls me every day’ (R_52).

The support provided by social networks is particularly important for individuals with mobility
impairments or other challenges that hinder their ability to leave their homes [83-86]. In this sense, social
isolation significantly contributes to exacerbating the risk of dangerous exposure to extreme heat, in that
those living in isolation are less likely to receive timely assistance or access cooling resources, thus increasing
their vulnerability [87, 88]. Existing guidelines such as Vancouver Coastal Health’s Heat Check-in
Framework [89], while thorough and resourceful, could be enhanced by considering how to further support
people who need to shelter in place, and how to ensure their ‘place’ is safe.

4.3.2.1. Recommendations

While individuals expressed a desire to manage their own heat-related challenges, there remains a need for
collective and structural support. Balancing individual and collective solutions, as well as structural ones,
involve recognizing who delivers these solutions and ensuring that they are practical and accessible for
everyone.

As people often rely on their friends, relatives, and neighbours to protect themselves from heat, utilizing
existing social networks to disseminate information about cooling centres and other heat preparedness
measures is of utmost importance. In this regard, both government institutions and community
organizations should leverage their established relationships with diverse populations to deliver resources
and support for heat preparedness.

The importance of building ‘communities of care’ from the bottom-up and enhancing social capital is
well-documented in the literature [90, 91]. These elements have been shown to effectively improve
community capacity to respond to heat and, more broadly, to adapt to climate change [83].

This leads to one final important point, namely the need to consider those who are excluded from these
networks and live in social isolation. Programs like ‘Better At Home), initiated by one of our community
partners, seek to connect specifically with those who do not have social connections. Such initiatives can
serve as examples and be adapted to different settings.

4.3.3. Housing security and quality

Housing security and quality have inevitable intersections with experiences of heat [8], as well as choices to
use cooling centres or not. As we saw in the Findings section, for housed participants, comfort, familiarity,
and accessibility are big motivators in deciding to use cooling centres or not. Many participants choose to
stay at home during heat events, even when they have clear poor indoor environmental quality, including
lack of access to cooling through socio-economic factors such as renting from landlords who may be hostile,
or living in aging buildings [8]. Often tenants do not have control over their indoor environments and are
subject to decisions of building managers and landlords, even accessing provincial programs such as B.C.
Hydro’s provision of free air conditioners [92, 93]. As one participant explained about not being able to
access even heat in the winter, which is required of landlords, ‘T have sought help before, but no one has
addressed the issue. The quality of the management team is extremely poor. I reported this situation last year, but
no action was taken. They seem only focused on making money and earning profit from us’ (FG08_SU38-41). As
we know from the 2021 heat dome, in-home deaths represented 98% of deaths [2], making the study of
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indoor heat and the barriers to accessing cooling mechanisms in-home significant in understanding heat
exposure, especially if people are opting to stay in hot homes over seeking cooling at cooling centres.

4.3.3.1. Recommendations

As people choose—or have no choice but—to stay in their homes due to familiarity and accessibility
considerations, we must turn attention to the ways in which resources can be reallocated so that people can
be cool where they live, including continuing and strengthening programs such as common cooling rooms in
buildings and subsidized air conditioning and other cooling mechanisms. This also means strengthening
tenant protections to ensure renters can access these cooling interventions without financial, social, or
political burden. Specifically, we support right-to-cool initiatives that legally enshrine tenants’ rights to
cooling in the summer, just as heating is required in the winter—with the caveat that tenant protections must
be secured to make sure that this legislation does not have negative impacts on evictions or rent increases.
Also important is to actualize government obligations to support the existing right to housing adequacy as
legally enshrined in the 2019 National Housing Strategy Act [94]. These types of interventions into the
housing sphere will address extreme heat at the home level, especially for those who cannot or prefer to not
use cooling centres.

5. Limitations and future directions

One notable limitation of this study is the challenge of reaching unhoused individuals within our sampling
frame and those who are socially isolated, which may affect the generalizability of the findings. Future
research should include a more comprehensive examination of whether and how unhoused individuals
access and utilize cooling facilities, identifying specific barriers and facilitators to their participation, building
on some work to date in South-eastern United States [95].

Additionally, understanding how participants perceive and define ‘vulnerability’ is crucial, as some
individuals may not recognize themselves as vulnerable to extreme heat despite being at risk [96]. This raises
important questions about balancing autonomy with public health recommendations—such as whether it is
patronizing to suggest a cooling centre to someone who does not see themselves as ‘vulnerable’. Vulnerability
is highly contextual and varies with specific local conditions; for example, in Vancouver, extreme heat
intersecting with the rental housing crisis presents unique challenges compared to other locations. To address
these issues, future studies would benefit from comparing cooling centre (under)utilization across different
regions, investigating best practices for cooling centres and communal cooling plans in various cities and
municipalities.

A culturally contextualized analysis of different groups may offer further insights into distinct needs and
barriers for specific communities. Future work could benefit from a larger sample size of each cultural group,
as ours may not have adequately captured the full diversity of the target communities. Additionally,
examining the capacities of libraries, community centres, and other local resources in supporting cooling
programming, and incorporating feedback from both residents and providers, will provide a more
comprehensive view. Investigating the role of social isolation in amplifying heat risks and evaluating the
effectiveness of existing community networks could further enhance strategies. Lastly, assessing whether
people’s perceptions of cooling centres align with actual usage, and exploring potential differences in usage
across various centres, will contribute to a deeper understanding of these resources’ effectiveness.

6. Conclusion

This study began with a focused inquiry into the effectiveness of cooling centres as a response to extreme
heat. However, it has expanded our understanding to encompass a broader range of interconnected issues. As
we navigate the complex interplay between housing, extreme heat, and public health, it is essential to adopt a
multifaceted approach that acknowledges both immediate needs and systemic reforms. Drawing on Eric Olin
Wright [97], we recognize that society functions like an ecosystem—where various elements interact in ways
that are not always tightly controlled but can be transformed through strategic interventions. Just as
introducing an alien species might alter an ecosystem, innovative and diverse solutions can gradually reshape
our approaches to managing extreme heat and the broader structural inequities under which heat risks are
manifesting, including rental housing insecurity.

The emerging tensions between DIY and collective solutions illustrate the diverse ways individuals
manage heat and their environment. While DIY strategies offer immediate relief and a sense of personal
control, they often fail to tackle deeper systemic problems such as inadequate housing and poor indoor
environmental quality. Conversely, collective solutions like community cooling centres are crucial but must
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be adaptable to meet varying needs effectively. Our findings suggest a need for a dual approach: enhancing
grassroots initiatives while pursuing broader infrastructural improvements, and structural equality.

The concept of individual and community ‘capacity’ emerged as relevant, as it underscores how people
and communities leverage various means and networks to manage their situations. We must therefore
consider how ‘capacity’ and existing social networks contribute to individual and community resilience.
Leveraging familiar spaces, such as libraries and community centres, and integrating them into cooling
strategies can address immediate needs while fostering a more robust support network. However,
understanding how these resources are perceived and utilized is crucial, as demonstrated in some
participants’ perceptions of those who use substances or are unhoused.

Furthermore, addressing housing insecurity and quality is pivotal. Many individuals choose to stay in
their homes during heat events due to familiarity and accessibility, despite poor indoor environmental
conditions. Strengthening tenant protections and supporting initiatives like the ‘right to cool’ framework
[98], which advocates for legally enshrining access to cooling as a fundamental right, would represent a
fundamental first step. This can ensure that cooling interventions are accessible and effective without
exacerbating housing instability. Ensuring access to affordable, adequate housing is crucial so that
individuals are not forced to choose between cooling and other basic necessities like groceries and healthcare.

Ultimately, a comprehensive approach is required to balance immediate relief with systemic reform. In
other words, recognizing the urgent need for immediate interventions, while also pursuing broader systemic
reforms, allows us to address both current challenges and work towards a more equitable future. By
integrating both individual and collective strategies, and addressing underlying structural issues, we can
enhance resilience and equity in our response to extreme heat. This approach not only mitigates the impacts
of heat but also contributes to a more just society, improving overall health, wellbeing, and dignity, with no
one feeling uncared for.
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