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Abstract: During the 2021 Heat Dome, 619 people in British Columbia died due to the heat. This
public health disaster was made worse by the ongoing COVID-19 pandemic. Few studies have
explored the intersection of heat with COVID-19, and none in Canada. Considering that climate
change is expected to increase the frequency of extreme heat events, it is important to improve our
understanding of intersecting public health crises. Thus, this study aimed to explore media-based
public health communication in Canada during the COVID-19 pandemic and the 2021 Heat Dome.
A qualitative content analysis was conducted on a subset of media articles (n = 520) related to the
COVID-19 pandemic which were identified through a previous media analysis on the 2021 Heat
Dome (n = 2909). Many of the articles provided conflicting health messages that may have confused
the public about which health protective actions to take. The articles also showed how the COVID-19
pandemic may have exacerbated the health impacts of the 2021 Heat Dome, as pandemic-related
public health measures may have deterred people away from protecting themselves from heat. This
study, which provides novel insight into the prioritization of public health messaging when an
extreme heat event occurs concurrently with a pandemic, supports the need for consistent heat
health guidance.

Keywords: SARS-CoV-2; extreme heat; climate change; health messaging; public health;
intersecting crises

1. Introduction

The COVID-19 pandemic has had devastating impacts on the global population and
health systems, uncovering vulnerabilities and weaknesses in health services, including
health inequities. During the summer of 2021, the COVID-19 pandemic intersected with
the 2021 Heat Dome, a prolonged period of abnormally high temperatures that covered a
large geographic area of western Canada and the United States, exposing many people to
hazardous heat and straining healthcare services [1]. In Canada alone, this extreme heat
event (EHE) killed 619 people in British Columbia (B.C.) [2] and an estimated 66 more in
Alberta [3] between 24 June and 12 July 2021. In comparison, 18 individuals in British
Columbia and 26 individuals in Alberta died of COVID-19 during roughly the same period
(24 June 2021, to 21 July 2021) [4,5].

The combination of extreme heat and COVID-19 had devastating collateral effects,
further compromising public health and severely straining emergency health services.
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In response to the COVID-19 pandemic, health authorities across Canada implemented
various public health measures to limit the transmission of the virus, including physical
distancing, masking, lockdowns, vaccinations, and testing centers [6]. However, some of
these actions may have inadvertently conflicted with best practices to protect people from
extreme heat (e.g., access or capacity restrictions for cooling centers to respect physical
distancing mandates) [7]. Additionally, COVID-19 restrictions may have discouraged
people from accessing cooling centers or seeking emergency support due to the fear of
being exposed to the virus [8]. Therefore, public health interventions for COVID-19 may
have disrupted health measures typically implemented in response to extreme heat.

With climate change projections indicating a rise in the frequency of EHEs [9] and
the inevitability of future pandemics globally [10], it is vital to understand the impacts
of intersecting public health crises on public health and healthcare systems. In turn,
strategies can be developed to improve resilience and reduce health and social support
systems’ disruption in future EHEs that occur concurrently with an outbreak or pandemic.
Existing investigations into these compounding impacts have primarily explored discrete
impacts (e.g., hospitalizations, occupational health [11,12]), but have not examined how the
combined effect of systemic social vulnerabilities and pandemic-related factors contribute
to extreme heat risk (Table 1).

Table 1. Examples of literature investigating extreme heat events and the COVID-19 pandemic.

Country Articles

Australia [13,14]
China [15,16]
France [17]
Germany [18,19]
India [20–22]
Iran [23]
Israel [24]
Italy [25]
Japan [8,15,26–31]
Netherlands [11,32]
Portugal [15]
Serbia [33]
Singapore [21]
United Kingdom [34–37]
United States [38–40]

Due to the limited sources of data available for exploring the combined impacts
of these intersecting public health crises, we sought to address these knowledge gaps
by examining references to COVID-19 in digital media articles on the 2021 Heat Dome
in Canada published between June 2021 and February 2022. As the media serves as a
significant information source to the public [41] and powerful medium for raising public
awareness [42], analyzing media articles is one qualitative method that can help capture
more details about the compounding health impacts of two or more health crises. Further,
exploring news coverage can provide a unique medium for understanding how intersecting
crises are presented to the public, as journalists draw on a wide array of sources and
perspectives [43–45]. Although several analyses of media coverage of individual EHEs
have been undertaken globally [43,46,47], few have been conducted within the Canadian
context [46], and none in relation to an EHE and COVID-19.

Thus, by harnessing the wealth of media articles circulated to the public during
and after the 2021 Heat Dome, this study presents a unique opportunity to evaluate the
intersecting impacts of an EHE with an ongoing pandemic in Canada. Findings from this
study will assist in providing valuable guidance to public health authorities related to
risk prioritization of public health messaging, health protection planning, and identifying
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vulnerabilities in the public health response to dual crises. Further, the findings have
applications beyond the intersection strictly of COVID-19 and heat as they provide a
greater theoretical understanding of the combined impacts of two health crises.

2. Materials and Methods

This study is part of a larger research project that examines the portrayal and commu-
nication of health risks and impacts associated with the 2021 Heat Dome in Canada within
digital news articles [48]. A systematic review was conducted for a thorough analysis
of digital media content, which included various types of materials such as newspaper
articles, blogs, newsletters, community bulletins, municipal meeting minutes, public health
unit posts, radio broadcasts, and television transcripts. The search strategy was developed
in consultation with a research librarian, and the final search underwent review by a second
librarian before database translation (see Supplementary Material for more details).

The search strategy included eight academic databases (Medline, Embase, C.A.B. Ab-
stracts/Global Health, Agricola, FSTA, EconLit, PsycINFO, and Scopus) and five subscrip-
tion news databases (ProQuest Canadian Major Dailies, Business Source Elite, NewsDesk,
Factiva, and Eureka). The scope of the search was limited to articles in English and French
published within Canada between 1 June 2021 and 26 February 2022. The objectives of
the search strategy were to (i) minimize reliance on prestige press (i.e., The Globe and
Mail, Toronto Star, National Post) and limit outlet bias [49] and (ii) capture all news articles
published following the forecasted extreme heat alert, during the heat event, and several
months after its conclusion, which included subsequent weather events that were made
more likely due to the 2021 Heat Dome (e.g., wildfires) [50]. Content from social media
platforms like Twitter and Facebook, as well as materials without transcription, such as
audio and video-only content, were excluded.

In addition to the database searches, the search strategy included a list of targeted
websites belonging to public and non-profit organizations for each province and terri-
tory in Canada, including national sites. Given the geographic impact of the 2021 Heat
Dome, detailed web searching in the western provinces (i.e., British Columbia, Alberta,
Saskatchewan, and Manitoba) was prioritized, focusing on agencies related to health,
environment, agriculture, infrastructure, housing, labor, safety, hydro, school boards, mu-
nicipalities, and Indigenous communities. For the remaining provinces and territories
(n = 9), the search was simplified to cover health, agriculture, housing, and labor. For
each targeted website (n = 997), the search terms “heat” and “2021” were entered into the
search function. When a search function was not available, the authors (E.J.T. and N.G.)
manually searched the website by targeting the homepage, news tabs, newsletters, and
publication/resource tabs. Additionally, Advanced Google searches were performed for
each province and territory to ensure coverage of open-access online news sources, using
the following search string: (“location” AND “heat wave” OR “heat dome” OR “extreme
heat” AND “2021”). The Google searches were continued until the following notice was
reached: “in order to show you the most relevant results, we have omitted some entries very similar
to the X already displayed.”

In the larger research project, the authors created a codebook of concepts, positive
indicators of a given code, and examples of the dataset. An initial round of screening
was then performed to identify relevant articles captured by the complete search strategy
(n = 152,597). All relevant articles (n = 5357) were uploaded to Zotero (Release 6.0, Cor-
poration for Digital Scholarship), a reference manager software, and NVivo (Release
1.6.2, QSR International), a qualitative data analysis software. A trial coding of 500
randomly selected articles (~10% of relevant articles) was completed independently by
two authors (E.J.T. and N.G.). A coding comparison query was then performed and
revealed that the authors achieved a high percentage of agreement and a kappa coeffi-
cient of 0.64 for this sub-analysis, indicating a “good” strength of agreement [51]. The
remaining articles (n = 4857) were divided evenly and reviewed and coded by the au-
thors (E.J.T. and N.G.). Due to the size of the dataset, full-text review and dedupli-
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cation co-occurred with coding. All articles included in the larger project’s analysis
(n = 2909) were then reviewed to identify references to extreme heat and COVID-19 as
information-rich cases for this secondary analysis. Terms indicative of the COVID-19
pandemic were determined based on a pre-set list of Medical Subject Headings controlled
vocabulary thesaurus terms, including SARS-CoV-2, COVID-19, COVID, and pandemic.
The resulting dataset included 520 articles published in Canada between June 2021 and
February 2022 (18% of the larger dataset). After coding was complete, the characteristics of
the included documents and extracted data (coded findings) were analyzed using a series
of NVivo query functions (e.g., date of publication and word frequency). Next, a qualitative
content analysis method was used to describe the meaning of the data. The authors then
met to discuss the data to reach an agreement on the broader themes and concepts.

3. Results

Five main themes were identified within the articles that mentioned both COVID-
19 (COVID-19: n = 1709; pandemic: n = 596; SARS-CoV-2: n = 7) and the Heat Dome
(Supplementary Table S1). Quotations from the analyzed news articles are used throughout
to provide evidence and supplement the themes and concepts identified. Table S1 in the
Supplementary Materials provides additional details for each theme, including concepts
and their related counts, positive indicators (keywords) related to each concept, as well as
additional quotes from the media.

3.1. Communicating the Burden of Multiple Intersecting Public Health Crises

Many articles conveyed the burden of being faced with multiple intersecting health
crises. For example, one article noted “first COVID and now this” [52], and another described
the series of cascading natural hazards “from the global pandemic to opioid crisis to heat dome
to atmospheric rivers” [53]. The media frequently mentioned the various health crises in the
context of the 2021 provincial election in British Columbia, emphasizing their influence on
voters and election outcomes. In other cases, these references were used to communicate
opinions on emergency preparedness in general. For example, “we are still very much in
the throes of dealing with the last crisis, even as the next crisis is upon us—the fallout of climate
change. And like the COVID-19 pandemic, we are only partially prepared” [54]. In contrast,
other articles emphasized the demand on the health system, infrastructure, and specific
individuals/positions affected by the intersecting crises, as illustrated by the following
quotes: “officials are balancing COVID restrictions with the need for people to stay cool” [55] and
“the City of Vancouver has implemented additional measures to protect residents facing compounded
challenges of COVID-19 and the heat” [56].

The media articles also communicated the burden of the two crises on health workers
and the health system. The texts frequently referred to workers being “burdened by the
crushing COVID-19 pandemic and record-breaking heat wave” [57] as “many health professionals
were already working seven days a week on COVID-19. . . The heat wave on top of this [was]
almost the straw that could break the camel’s back” [58]. A few articles reported that staff
were shifted from non-emergency care to emergency services to accommodate the demand
on the health system. For example: “nurses are being moved into the hospital’s emergency
department to help people deal with the current heat wave, the heavy smoke from wildfires and
COVID” [59]. Concerns were raised about the prolonged wait time for emergency care.
For example, one health authority in British Columbia asked that “people who don’t need
emergency care to visit walk-in clinics and primary care centres instead of emergency rooms, as
hospitals deal with a spike in patient numbers” [60]. Emergency medical services across British
Columbia reported being extremely strained by three-fold spikes in call volumes during
the EHE. On a day when “Vancouver Fire attended 365 calls, including cardiac emergencies, heat
emergencies and overdoses” [61], some firefighters spent up to 11 hours with a patient waiting
for an ambulance.

The mental health impacts on the public from multiple intersecting public health
crises were frequently reported (n = 47) by the media. For example, one article noted
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that Canadians had “been dealing with a lot of grief lately, from the pandemic and opioid health
crises. . . to a deadly heat wave” [62]. The president of the Paramedic Association of Canada
added that “extreme weather events, like last summer’s deadly heat wave in BC, have highlighted
the need for more staff and better mental health supports for first responders” [63]. In addition to
the physically demanding working conditions faced during extreme heat, one paramedic
described how mentally taxing the job can become: “You’re wearing a respirator, you’re
wearing a face shield, of course, you’re wearing plastic gloves, and a plastic gown. Even in regular
weather, that’s very taxing, but imagine during the heat dome what it would have been like. . . That
sort of plays into your mind, too, because people are upset—‘Come on, hurry up, help’—but you’ve
got to protect yourself, too” [64].

Many articles also discussed the mental health toll in the agricultural industry. For
example, one farmer said, “the stress of this year is piled on top of the stress from the pandemic”
and further commented on being “worried about the mental health of producers [as] this just
adds to the stress because there’s absolutely nothing you can do. You’re watching your crop burn
away” [65]. In the restaurant industry, one business owner closed his doors for a week
to give himself and his employees a mental health break: “it’s not just COVID-19 that’s
contributed to unprecedented stress levels for himself and his staff, but also. . . this summer’s deadly
heatwave and yet another harrowing wildfire season” [66].

3.2. Prioritizing Crises and Conflicting Public Health Messaging

The media articles showed conflicting public health messaging and differences in
which crises were more prominently covered. While public health authorities were recom-
mending how the public could access cool indoor spaces, a series of articles also suggested
that people gather outdoors, despite the extreme heat, terming it “much safer than gathering
indoors” [55]. In contrast, other articles communicated the opposite, such as: “we would prefer
that people avoid the exposure to extreme heat outdoors. . . We also realize that after a year-and-a-half
of COVID restrictions, if people can take advantage of the weather and gather, they will do it. But it
is super important to pay attention when it comes to smoke or heat” [67].

In the media, public health messaging often prioritized heat protection over COVID-19,
suspending existing infectious disease protocols such as masking and physical distancing.
For example, one health agency “clarified that COVID-related occupancy restrictions, physical
distancing, and wearing of masks at cooling centres is not required” [68]. Similarly, another
public health agency advised “that risks from extreme heat exceed risks from COVID-19” [69]
emphasizing that “COVID-19 protocols take [a] back seat during a heat wave” [70]. Some articles
also quantified this prioritization with headlines like “global heating surpassed COVID-19 as
the existential crisis at the forefront of our thoughts” [71] and through reporting the difference
in deaths between COVID-19 and the EHE. For example, “In the week before Canada Day,
over 700 people in British Columbia died in Western Canada’s record-breaking heat wave—triple
the number that would normally occur. In the same period, 10 people in the province died from
COVID-19” [72]. Another comparison emerged when “the Vancouver School board decided to
close all schools. . . something not even COVID-19 could convince them to do this year” [71].

Numerous articles cited how prioritizing heat over COVID-19 translated practically
into real-time revisions of public health measures to accommodate the difficult circum-
stances. For example, some reports stated that “while the Extreme Heat Alert is in place,
cooling centres will be open, and no one should be denied access to these centres because of concerns
about crowding or physical distancing” [73]. Similarly, a few articles cited that “no one should
be denied entry to a cooling centre for not wearing a mask” [74] or that “if people [were] wear-
ing a mask and have difficulty breathing, they should remove the mask, whether they are indoors
or outside, as wearing a mask may impact thermal regulation during heat events” [75]. These
changes to COVID-19 protocols also happened in healthcare settings. For example, “with
respect to the removal of masks within healthcare settings, for the duration of the heat wave, we
temporarily recommend allowing patients, clients or visitors to remove masks if they feel it is causing
difficulty breathing due to the heat” [76]. Lastly, some municipalities responded to the EHE by
reactivating water fountains that were previously closed due to COVID-19 protocols.
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Some media articles raised the “inadequacy” of British Columbia’s response to the heat
dome in comparison to the province’s COVID-19 response [77]. For example, one opinion
article conveyed that “the B.C. government was so caught up in celebrating the latest phase of
the COVID-19 restart last week that it was caught off-guard by the record-setting heat wave and
the early start of the wildfire season” [78]. Of the 11 reports expressing similar sentiments,
10 of them specifically referred to the Premier of British Columbia’s response, noting he
was “a bit giddy at the prospect of saying goodbye to the state of emergency and stepping into the
third step of [B.C.’s] reopening plan” [79]. Articles criticized the Premier’s comments that
the government “didn’t think of it as catastrophic hot weather. We thought of it as hot weather”
and his statements that fatalities are “part of life” and that emergency responses involve an

“element of personal responsibility” [80]. One individual, who lost her grandmother due to the
extreme heat, expressed her disappointment in the provincial response to the Heat Dome:

“After 18 months of clearly communicating the risks around the global COVID-19 pandemic, Gaba
feels her government failed her Nana and the others who died when it came to doing the same about
the heat” [81].

3.3. COVID-19 Exacerbated the Health Impacts of Extreme Heat

Media articles identified that some pandemic-related measures exacerbated heat health
impacts during the Heat Dome. For example, “due to COVID-19 protocols, parents at some
schools [had to] wait outdoors temporarily, until going inside to see their child cross the stage
[for graduation]. Some ceremonies are expected to last through the afternoon when Burnaby’s
temperatures are predicted to be 42 ◦C and feel like 48 ◦C with humidity” [82]. Therefore, by
abiding by the COVID-19 restrictions, many individuals may have been exposed to high-
risk heat conditions. There were also circumstances where the lack of COVID-19 public
health programming in some areas influenced the implementation of heat health mitigation
measures. Articles warned of crowding at locations that were not imposing capacity or
physical distancing requirements, such as specific cooling centers and air-conditioned
public spaces (e.g., libraries, malls, recreation centers). For example, one report cited a City
of Regina staff warning “that these places are expected to be busy, and for those worried about
COVID-19 to assess the spaces for themselves. If there is a spray pad in your community that you
most often frequent, perhaps plan a backup location if you can. If you go there, it’s quite crowded,
and you might not be as comfortable accessing it. Maybe try the second or third one” [83].

Many articles discussed the requirement for COVID-19 public health measures to
be respected during heat mitigation programs and recommended activities. These in-
cluded: physical distancing (n = 80), masking (n = 71), ventilation and fan use requirements
(n = 17), symptom screening at cooling centers and other public spaces (n = 10), and
enhanced sanitization/cleaning requirements (n = 8). The media often portrayed the re-
quirement to abide by these measures as a barrier to accessing various facilities and services
(e.g., cooling centers, splash pads, and air-conditioned malls). For example, cooling cen-
ters were significantly restricted “in accordance with current public health orders” [84], with
many offering only 13–15% capacity for people trying to escape the heat (e.g., “downtown
centre’s capacity [was restricted] to only about 45 people, rather than its normal 300-to-350-person
capacity” [85]).

Heat health mitigation measures were reported to be impacted by measures aimed
at preventing the transmission of COVID-19. This included the impacts of public health
orders on the use of indoor public spaces. For example, one community service provider
stated that “the COVID-19 pandemic has added an extra obstacle because capacity restrictions in
many buildings mean there are fewer indoor places to go to cool down” [86] including libraries and
shopping centers. Some outdoor cooling spaces were also subject to COVID-19 restrictions.
For example, “spray parks and splash pads will open but will be subject to capacity restrictions
due to COVID-19 restrictions until July 1st” [87]. Considerations related to the COVID-19
pandemic were also embedded in messages about wellness check procedures for heat
exposure monitoring: “If someone experiences these symptoms, move them immediately to cooler
conditions, and have them rest and drink a cool beverage. Wear a mask and make sure you wash
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your hands before and after helping a loved one you do not live with. Make sure someone from their
household can stay with them, and if they do not immediately feel better, seek medical attention” [88].

The COVID-19 pandemic also added barriers to the public’s access to water for hy-
dration and heat stress prevention. Several articles discussed the implications of reduced
potable water access for people experiencing homelessness due to the closure by health
authorities of various public facilities due to COVID-19. For example: “People experiencing
homelessness don’t have access to fresh water like you, and I do, and COVID has added an additional
barrier to them even accessing public washrooms to find a tap” [89]. Many public water foun-
tains were also shut down due to COVID-19, with articles citing that the continuation of
restricted access was due to requirements for cleaning and staffing shortages. For example,
“The 15 water fountains [in the Capital Regional District] will remain shut off as the humidex is
expected to near 40◦C in the region over the weekend. Phase 2 of B.C.’s [COVID-19] reopening
plan requires public fountains to be cleaned no less than once per hour. . . We are at full capacity
for staff work over this weekend; busy with more than full work to do in our many parks which
are extremely busy. . . Each jurisdiction needs to decide what risk they will take and what they
can manage” [90]. The water fountain closures in several locations were reported to have
reduced public access to drinking water (a critical and effective heat stress prevention
action), disproportionately impacting socially marginalized populations.

The COVID-19 pandemic posed additional challenges to individuals trying to access
cool water and engage in heat mitigation behaviors. For example, although indoor and
outdoor pools reopened in many cities because of the extreme heat, requirements for
“registering for a swim slot [was] required due to the pandemic” [91]. In other cities, it was
reported that the reopening of wading pools, spray parks, and splash pads was “delayed by
the province’s three-step COVID-19 reopening framework” [92], which resulted in these facilities
not opening until mid-way through the Heat Dome.

3.4. COVID-19 Exacerbated the Health Impacts of Cascading Weather Events following the
Heat Dome

A series of cascading weather events occurred in British Columbia in the days and
weeks following the Heat Dome, including wildfires, poor air quality (i.e., elevated ozone
levels, smoke from wildfires), drought, and significant flooding in the heat-affected areas.
Some of these cascading weather events (e.g., wildfires) likely resulted from the Heat
Dome, whereas others (e.g., atmospheric rivers) did not, but nevertheless impacted the
same locations [93]. Responses to address these subsequent weather events were also
impacted by the COVID-19 pandemic. For example, in combating the wildfires, a few
articles discussed that Canada’s “sourcing [of] firefighters from some of its usual allies” [94] was
impacted by “the COVID-19 pandemic. . . while B.C. has regularly swapped crews with Australia,
New Zealand and the United States during times of need, that hasn’t been possible this year. In
Australia, they’re on lockdown at the moment [due to COVID-19]” [94]. Another example is
that with the rising temperatures, the ground level ozone also led to air quality alerts in
various cities, which subsequently led to articles warning of the combined health concern of
poor air quality and extreme heat “for people with underlying health conditions and respiratory
infections, such as COVID-19” [95].

3.5. Heat Impacting COVID-19 Public Health Efforts

Extreme temperatures were also reported to impact the provision and implementation
of COVID-19 public health measures. Most articles that touched on this concept communi-
cated the impact of extreme heat on the operation of COVID-19 vaccination and testing
clinics. During the Heat Dome, many clinics and testing sites were closed to protect the
health and safety of staff and clients from the “elevated internal temperatures” [96]. For
example, “the sweltering temperatures throughout much of Western Canada has forced the closure
of two COVID-19 vaccination clinics and a testing site in the Vancouver Coastal health region” [97].
Multiple outdoor pop-up sites were reported to have moved “indoors to cooler locations in
preparation for the extreme heat” [98], with additional measures being added at other sites,
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such as “umbrellas to provide shade for people waiting outside and bottled water and cooling
packs. . . for people who may become overheated” [99]. A few articles also reported the impact
of the extreme heat on the vaccine supply itself, citing the need for health professionals
to protect the “integrity of the temperature-sensitive vaccines” [100]. Although mentioned
infrequently, a few articles recommended the public get vaccinated during the heat wave to
bolster the public’s sense of safety when accessing cool public spaces. For example, “getting
vaccinated will make being inside malls or other air-conditioned places much safer for you and for
others” [88].

4. Discussion

Health risks were amplified when the COVID-19 pandemic overlapped with EHEs
globally [7,11,18]. We believe that this study is the first to use content analysis of digital
media articles to examine the intersection of two public health crises, specifically how the
co-occurrence of the 2021 Heat Dome and the COVID-19 pandemic in Canada impacted
each other. Our novel approach allowed for the interpretation of textual meanings rather
than just quantifying textual features (e.g., word frequency) and, importantly, provided
insight into how heat health information was disseminated to the public and how the
media reported on a health and environmental issue in Canada.

This study found that the news media emphasized the newsworthiness of the inter-
secting crises by highlighting their compounding burden on health systems in western
Canada. During the summer of 2021, the COVID-19 pandemic had already been straining
health systems across Canada for over a year, and many media articles conveyed how the
2021 Heat Dome further stretched health services beyond their limits. During the 2021
Heat Dome, the media reported increased emergency call volumes, long wait times for
emergency services, and overworked health workers. Previous studies have described
how health workers wearing personal protective equipment for COVID-19 experience heat
strain [7,11,18,21,31,32,34,35]. However, our study, by analyzing media articles that com-
bined different sources and reported lived-experience stories [43–45], showed the mental
health effects of EHEs on healthcare providers and workers in other sectors during the
COVID-19 pandemic. For instance, health workers were quoted by the media expressing
mental fatigue from working in hot environments and attending to increasing calls while
feeling criticized for not meeting emergency service demands. Other studies have sim-
ilarly emphasized that the mental health of nurses and other medical practitioners was
impacted as a result of the outbreak [101–103]. However, we are unaware of any research
that jointly investigated healthcare providers’ mental health during the concurrent extreme
heat conditions and pandemic. Although not specifically an occupational study, one recent
article by Wilhelmi et al. [38] did find that millions of people in the United States had
difficulty mentally coping with or responding to extreme heat because of the direct and in-
direct effects of the COVID-19 pandemic, and one-third of the population expressed worry
about heat when they were at work. Correspondingly, our media analysis highlights the
need for better mental health support for the public and workers impacted by concurrent
crises [104]. Further, our findings underscore the importance of all levels of government
taking proactive actions to consider intersecting health crises in emergency plans and
considering investments to support services and businesses during coinciding crises.

The media disseminated conflicting public health recommendations about the 2021
Heat Dome and COVID-19, such as: staying indoors to minimize social contact, choosing
outdoor locations if gathering with others to improve ventilation, seeking indoor cool
public spaces to escape the heat, and minimizing time spent outdoors to avoid exposure to
extreme heat and poor air quality [105]. Although heat mitigation guidance was released
in anticipation and during the COVID-19 pandemic [106,107], our findings suggest that
the public health experts interviewed for media articles may have been unaware of these
resources. The reactive nature of the heat response and the likely impromptu nature of
interviews with experts by the media during the 2021 Heat Dome may partly explain the
discordance found in public health messaging. However, the factors determining how
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governments and public health agencies may have prioritized one health crisis above
another in their messaging remain unclear. There is also a lack of information on how those
who speak about the heat in the media may influence responses by the public. Members of
the public interviewed in many articles criticized B.C.’s response as inadequate; the articles
expressed concerns regarding the prioritization of COVID-19 in pre-planned speeches from
government officials and the lack of community-level preparedness for heat [93]. Although
speculative, it is plausible that message fatigue and resistance to persuasion related to
COVID-19 may have impacted the dissemination and reception of heat-health messaging
during the 2021 Heat Dome, leading to a delayed uptake of heat mitigative actions and/or
response by the health system and ultimately the loss of lives [108]. Health authorities
must strategize messaging during coinciding crises to emphasize the importance of risk
mitigation behaviors while minimizing reluctance—a psychological defense mechanism
used in response to a perceived threat or loss of behavioral freedom [109,110]. Further,
to ensure consistent public health messaging in the future, federal, provincial, territorial,
and jurisdictional health authorities could engage more closely with media producers (e.g.,
journalists and editors) to help ensure evidence-based interventions are communicated to
the public within their local contexts during health crises.

Our results also showed that the media often framed the COVID-19 pandemic as
having exacerbated the health impacts of the 2021 Heat Dome. Similar to a recent analysis
by Jin and Sanders [40], the news coverage of the 2021 Heat Dome in Canada relayed
how COVID-19 restrictions amplified heat health risks through reduced access to cooling
strategies. Our results showed building occupancy restrictions, requirements to maintain
physical distance, and masking were the main barriers limiting access to or deterring people
from cooling centers and other air-conditioned spaces (e.g., malls and libraries). Access to
water for bathing and drinking was also reported to have been restricted by COVID-19-
driven barriers (e.g., pre-booking swimming and closed public drinking water fountains).
These restrictions resulted in additional challenges to protecting people from heat, especially
among socially marginalized individuals, as evidenced by reports of reduced potable water
access for people experiencing homelessness. Additionally, considering that vulnerabilities
to COVID-19 and extreme heat often overlap (e.g., older adults and individuals with
co-morbidities) [19], community-level heat health action plans should be adjusted to pre-
emptively protect against heat and other concurrent crises to reduce the strain on health
systems (e.g., tailored initiatives to support vulnerable groups such as wellness check-ins).

As reported in the articles, many more people in British Columbia and Alberta died
from heat than COVID-19 during the 2021 Heat Dome [1,3,4]. Yet, in many articles, the
requirements to follow pre-existing pandemic restrictions were prioritized, perhaps con-
fusing the public. As Jin and Sanders [40] note, heat response plans vary greatly between
health regions, and clear guidelines for best practices during overlapping EHEs and pan-
demics remain elusive. A potential solution for ensuring consistent messaging would be
to engage all stakeholders involved in heat health messaging at a pan-Canadian level, to
pre-emptively develop consistent, evidence-based guidance to help inform the messages
they share during future EHEs. Further, when EHEs overlap with other health crises, pub-
lic health plans optimally should convey that taking the recommended health-protective
measure for one public health crisis should not jeopardize one’s health from another crisis.

Given this study included articles published up to seven months after the EHE, we
were also able to highlight how the media continued to report (frame) that the COVID-
19 pandemic exacerbated the health impacts of weather events that occurred after and
due to the 2021 Heat Dome. For instance, due to increased wildfires, poor air quality
was observed in British Columbia and Alberta in the months following the EHE. As a
result, the media published content communicating that underlying respiratory infections
such as COVID-19 can aggravate the health risks associated with exposure to wildfire
smoke. Moreover, many articles highlighted how the floods and wildfires that followed the
2021 Heat Dome compounded demand on and stress to the health system. This finding
is significant in the context of climate change, as future EHEs and cascading weather
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events in Canada are likely to again lead the media to communicate during dual crises
the strain on health systems and emergency response systems [1]. Consequently, public
health officials and other health and public safety system stakeholders should proactively
engage with the media to ensure effective content, timing, and prioritization of public
health messaging in news coverage during intersecting crises. Additionally, a clear line
of communication between health officials and journalists/editors could be established in
advance of intersecting crises, which would allow for consistent messaging to be initiated
more rapidly and deliberately.

Limitations

This study has a few limitations. Importantly, we analyzed articles from mass-media
outlets, associations, and agency press which contain potential bias from various stakehold-
ers involved in creating news media content [49]. Thus, our findings reflect the interpreta-
tions of these sources as content generators. However, as our intent was to broadly explore
how the topic is framed/presented to the public, it was not within the scope of this analysis
to look specifically at how content differed between media sources or how they approached
the inclusion/exclusion of content. Therefore, this poses an opportunity for future work
to expand on these findings and explore how different cultural and geographic contexts
and political leanings, among other factors, may influence the reporting of intersecting
public health crises. The findings are also limited to exploring Canada’s public health
communication landscape and do not reflect every North American region affected by
the 2021 Heat Dome; the experiences in the United States could have been different and
thus warrant investigation in relation to their public health system and communication
channels. Another limitation of the current study is the inability to distinguish the voices
behind the messaging reported in the captured articles. Given it is not always clear who
contributed to the messaging or how they were found (e.g., health officials, academics,
journalists, members of the public, and others), future investigations may look to address
these gaps by broadening the scope of analysis and seeking additional perspective directly
from the knowledge disseminators.

5. Conclusions

As part of the most extensive investigation to date to systematically review and content-
analyze digital media articles relating to an EHE, this study advances our knowledge of
Canada’s public health communication landscape during the intersection of the COVID-19
pandemic and the 2021 Heat Dome. Overall, there was conflicting public health messaging
communicated in the news media. Additionally, this study provided insight into the
compounding impacts of the EHE and COVID-19 pandemic and how each crisis led to
the worsening of health impacts on each other. In the coming decades, health systems
and public health management will need to adapt to withstand overlapping threats to
public health, including but not limited to EHEs and infectious diseases due to climate
change. Findings from this study highlight the need for preparedness plans and developing
consistent and evidence-based public health messaging. Health authorities could do this
by working with key stakeholders involved in the public and media responses to health
crises. Investments could be made to strengthen existing health infrastructure and services
to pre-emptively build needed surge capacity, including support for mental health during
such events. With the global death tolls from extreme heat and COVID-19 still rising, it is
imperative to prioritize and strengthen the communication and design of public health
strategies, especially those addressing two or more intersecting health crises, to foster
public resilience and readiness.

Supplementary Materials: The following supporting information can be downloaded at: https:
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