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Abstract
There are currently no formal guidelines onmaximum indoor temperature thresholds in household,
community orworkplace settings in theUK, despite the built environment being amajor
determinant of heat-relatedmortality andmorbidity. This rapid review considered at what
temperature threshold(s)hot indoor environments begin to harmhumanhealth in high income
countries, with a view to informing potential future recommendations andUKpolicy on this topic.
We looked for articlesmeasuring humanhealth and high indoor temperatures in high income
countries. Searches ofMedline, Embase,Web of Science and Scopus identified 5,642 articles
published between 2017–2024, of which 12 articles were included. Countries, populations, settings,
andmethods of exposuremeasurement differedwithin the final set of studies. Health outcomeswere
varied and includedmeasures such as risk or odds of death, indicators ofmorbidity, ambulance calls,
and self-reported heat related illness, among others. Thresholds at which adverse health outcomes
were observed spanned awide range of temperatures, from17 °C to 31 °C.While therewas a
correlation between high indoor temperatures and health outcomes, the body of evidencewas not
coherent or consistent. There remains a dearth of evidence on safemaximum temperatures in indoor
settings. Future research should study directlymeasured orwell-modelled indoor temperaturewith
acute health outcomes for groups at highest risk of heat relatedmorbidity andmortality, to inform
adaptation policy in the context of a rapidlywarming climate.Until there is extensive scientific data
to support amaximum indoor temperature threshold, 26 °Cmay be themost suitable threshold for a
maximum indoor temperature threshold for at-risk groups in keepingwith the existing guidance.

Introduction

As the global temperatures increase due to climate change, our understanding of the significant impacts of heat
on humanhealth has been growing [1]. The health effects of heat are felt differently by different population
groups, with older peoplemost at risk of harm [2, 3], as well as thosewith a range of pre-existing conditions
such as dementia, depression and diabetes [4]. However,much research has focused on the health effects of
ambient (external)heat exposure. The literature on relationships between indoor heat exposure and health is
fragmented. Themajority of published evidence on heat on population health is based on ecological exposures
of outdoor temperatures [5]. However, we know that there are likely to be substantial variations in indoor
exposure to heat according to building types, available cooling systems and activity levels and types (for
example, by occupation) [6].
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In addition, themortality risks of hotweather at the population level, appear to be first detected at around
20–25 °C in theUK,which is lower than the temperature at whichweather health alerts are issued in England
(temperatures above 25 °C) [7]. In addition to established high-risk groups, theworking-age population is
increasingly a cause for concern in the context of rising ambient temperatures, particularly due to an ageing
workforce and the prevalence of comorbid conditionswithin this demographic [8]. Government guidance
allows people and institutions to protect any vulnerable groups they support, and to adapt to climate change
more effectively. Therefore, having evidence-basedmaximum indoor temperature threshold recommenda-
tions (both for the general population, and for vulnerable groups)would be an important tool to protect health
in theUK and globally, especially as global temperatures rise, exceeding 40 °C in England in 2022.

In theUnitedKingdom, as inmany other countries, there is currently no specified legalmaximum temper-
ature forworkers [9]. However, there is a variety of existing guidance for different indoor settings (see table 1).
Guidance fromUKHealth Security Agency (UKHSA) suggests that additional coolingmeasures should be
introduced to keep rooms below 26 °C [10]. TheNationalHealth Service (NHS) defines overheating aswhen
room temperature is above 26 °C [11]. TheHomeOffice recommends that accommodation in immigration
removal centres and similar settings should be kept below 28 °C [12]. By contrast, theWorldHealthOrganiza-
tion previously set a higher threshold in its 2018 factsheet, stating that ‘ideally, the room temperature should be
kept below 32 °Cduring the day and 24 °Cduring the night’[ 13]; however, this has since been removed [14].
Currentworkplace guidance in theUKprovides general advice onmanaging high temperatures, noting varia-
tions in risk bywork setting and the fact that indoor temperaturesmay be a product of work activities asmuch
as of external conditions [9].

Some high-income countries have introducedmaximum indoor temperature thresholds in legislation, or
non-legally binding guidance [15–18]. For countries using air ambient temperature thresholds, the range is
22 °C to 30 °C.However, these relate toworkplaces, labour or occupational safety, as opposed to settingswith
specifically vulnerable groups.

A previous review published in 2020 [19], examined twenty two articles looking at indoor heat and health
outcomes, only five of which reported threshold effects(26–32 °C). This review therefore found insufficient
evidence to underpin definitive recommendations regardingmaximum temperature thresholds in indoor set-
tings [19]. The current review aimed to update the evidence base to explore the health effects of indoor temper-
ature and consider the applicability of international evidence fromhigh income settings to theUK context.

With the possibility of a future recommendation inmind, the objective of this reviewwas: at what temper-
ature threshold(s) dowarm indoor environments begin to harmhumanhealth in different population groups
in high income settings such as theUK?

Methods

Weundertook a rapid reviewusing streamlined systematicmethods [20], according to the PRISMA checklist
for rapid reviews [21]. After establishing a protocol for our research question, a rapid review process was used to
identify evidence relevant to our research question. This was done by repurposing results of amore general
search ofMedline, Embase,Web of Science and Scopus, details of which are in the supplementarymaterial
(search 1). Using the search function in EPPI Reviewer, a simple terms search related to indoor temperature
termswas undertaken to retrieve relevant evidence for indoormaximum temperatures fromwithin this first
search (see supplementarymaterial—search 2).

Table 1. Summary of temperature guidance for indoor environments in theUKand international contexts.

Source/organisation Temperature guidance Context/notes

UKHealth Security Agency

(UKHSA) [10]
Rooms should be kept below 26 °C Recommends additional coolingmeasures if

temperature exceeds this threshold

NationalHealth Service

(NHS) [11]
Overheating reported above 26 °C Indicates concern for health andwellbeing at tem-

peratures above this level

HomeOffice [12] Accommodation should be kept below 28 °C Applies to immigration removal centres and simi-

lar facilities

WorldHealthOrganization

(WHO) [13]
Previously:<32 °C (day),<24 °C (night);
now removed

2018 factsheet guidance no longer active

UKWorkplaceGuidance [14] No legalmaximum; general advice onmana-

ging high temperatures

Notes that risk varies bywork setting; indoor heat

may result fromwork activities
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Our inclusion and exclusion criteria are detailed in full in table 2.Dates included peer reviewed literature
published between 1st January 2017 and 28th February 2024. This cut-off was applied to capture evidence pub-
lished since the previously published study [19].

Study types includedwere varied (table 2) butwere restricted to peer-reviewed publications to scope the
initial evidence base for possible policy recommendations. Studieswere included if they quantified the associa-
tion between a health outcome and indoor temperature exposure (eithermeasured directly or estimated using
statisticalmodelling, such as by stating an assumed relationship between outdoor and indoor temperature
usingweather and building data).

Health outcomeswere considered eligible if theywere based on routinely collected administrative or clin-
ical data (such asmortality records, ambulance call-out data, hospital admissions, or general practice visit
data), structured population surveys (e.g., national health or housing surveys), or self-reported health out-
comes collected via researcher-administered questionnaires. Studies that focused solely on thermal comfort,
perceived temperature, or satisfactionwith indoor environments—without linking to any health indicators—
were excluded.

In summary, our criteriawere as follows:
All retrieved papers were uploaded to Rayyan software for screening [22]. Screening on title and abstract

was undertaken in duplicate by two reviewers for 5%of the eligible studies, with the remainder completed by
one reviewer. Disagreements were resolved by discussionwith a third reviewer. Screening on full text was
undertaken by one reviewer and checked by a second. Bibliographies for included studieswere checked in a
single round of hand searching to identify additional, primary studies thatmight be relevant. Deduplication
was also donemanually at title and abstract screening stages.

Data extractionwas performed by two reviewed using a pre-developed framework. Due to resource restric-
tions, no critical appraisal for risk of bias was undertaken for this rapid review. The extracted datawas reported
in a table andfindings were synthesised narratively. This included information on country, setting, study
design, objective, outcomesmeasures, participants, study period, results and any relevant contextual data
(table 3).

Results

After deduplication, 5,642 results were available, whichwere screened on title and abstract, 167were screened
on full text and 11 articles were included. An additional studywas identified by checking the reference lists of
reviews, resulting in a total of 12 included studies (figure 1).

Table 2. Inclusion and exclusion criteria.

Criteria Included Excluded

Population humans only, high income countries only (World Bank

definition)
Animals

Mediumor low income countries (WorldBank

definition)
Settings Any indoor environments Outdoor environments

Intervention indoor temperature directlymeasured or statisticallymodelled Studies usingweather station data or other out-

door temperaturemeasures only

Outcomes Health outcomes, including signs or symptoms of disease,men-

tal wellbeing,mortality,morbidity, clinical indicators (e.g.
increased bloodpressure), officially diagnosed or self-
reported.

Thermal comfort, anything else that is not or

does not relate to a sign or symptomof

disease

Language English Languages other than English

Date of publication 1 January 2017 onwards Before 1 January 2017

Study design •Experimental studies •Opinion pieces
•Observational studies •Letters
•Modelling studies •Case studies/ case reports
• Systematic reviews •Qualitative only studies
•Guidelines
•Mixedmethods evaluation

Publication type •Peer-reviewed •Conference abstracts
•Grey literature
•Preprints
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Table 3.Rapid reviewfindings by temperature threshold.

Study lead author
and date

Indoor temperature threshold
(modelled/measured) Country Population Setting Design Health outcomes associated (modelled/measured)

Quinn (2017) Not clearly reported USA Households Domestic Cohort study Odds of self-reported heat related illness increasedwithmea-
sured indoor temperature, but not significantly

Tartarini (2017) 22.6 °C Australia Nursing home residents with
dementia

Social care Cohort study Cohen-MansfieldAgitation Inventory scoreswere found to sig-
nificantly (p<0 .01) increase when average indoor air temper-
ature deviated from22.6 °C

Gouder (2018) 22 °C Malta Primary school age children
attending state schools

Education Case control study Indoor classroom temperatures above the third tertile were asso-
ciatedwith an increased risk of doctor-diagnosed allergic rhi-
nitis (p=0.002,OR 4.83, 95%CI 1.98–7.56). The third tertile
was~18 °C–22 °C

Haverinen-Shaun-
hessy (2018)

Not clearly reported Finland and
Lithuania

Adults living in apartment
buildings

Domestic Cross-sectional
survey

None significantly associatedwithwarmer temperatures

Zhao (2019) 21 °C England Adults aged 16 years+ Domestic Cross-sectional
survey

A one SD increase in indoor temperaturewas associatedwith a
1.10mmHgdecrease in systolic blood pressure (95%CI: 1.64
to 0.56) and a 1.02mmHgdecrease in diastolic blood pressure
(95%CI: 1.43 to 0.62). Larger effects in groupswith no to low
physical activity.

Kim (2020) 22.9 °C SouthKorea Adults aged 65+ living in rural
areas

Domestic Cross-sectional
survey

Every 1 °C increase in indoor temperaturewas associatedwith a
significant decrease in diastolic blood pressure of 0.44 mmHg
(95%CI: 0.04–0.84mmHg), associationwith systolic was not
significant.

Murage (2020) >31.1 °C (modelled) UK All those inGreater Londonwho
died between 2007–2016

Domestic Modelling study Odds ratio ofmortality was highest in highestmodelled indoor
temperature (OR1.043, 31.1 °C–33.63 °C) but the differences
were not statistically significant

O’Lenick(2020) 23 °C (modelled) USA Adults aged 65+ Domestic Modelling study Odds ratio of death from circulatory diseases 1.16 per every 5
degrees above 23 °C (95%CI 1.03–1.3)

Ibbetson (2021) 17 °C (modelled) UK Care home residents in England
andWales aged 65+

Social care Modelling study Relative risk ofmortality in care home residents was 1.05
(modelled) for every 1 degree increase in indoor temperature.

Hansen (2022) 28 °C Australia Individuals over 65 years old Domestic Mixedmethods Self-reportedwellbeing decreased over this threshold
Plott (2022) 23.9 °C USA Primary school children Education Cohort study RR1.53, 95%CI 1.06−2.20 for visits to a health centre for

asthma for 5 °Cabove 23.9 °C (10°F temp increase above
baseline of 75°F)

Uejio (2022) 21.1 °C USA Adults living in theCity of
Atlanta

Domestic Case control study Association between temperature and emergency calls became
steeper for diabetics at 21.1 °C, and at 24.6 °C for thosewith
respiratory conditions.OR: 1.12 (95%CI: 1.08–1.16) for dia-
betes-related 9-1-1 calls versus control from30 to 31 °C.OR:
1.18 (95%CI: 1.09–1.28) respiratory-related 9-1-1 call versus
control from34 to 35 °C.
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Characteristics of included studies
The final total included threemodelling studies, and nine observational studies (three cohort, three cross-
sectional, two case control and onemixedmethods), spanning locations including theUSA [23–26], UK
[27–29], SouthKorea, Australia [30, 31], Finland and Lithuania [32], andMalta [33]. Populations included
individuals aged over 65 years old living at home (three studies, [28, 30, 34]), over 65s living in care home
settings (two studies, [27, 31]), household representatives living inmultifamily buildings (two studies, [25, 32]),
whole populations of a city (two studies, [26, 28]), individuals over the age of 16 (one study [29]), school aged
children (two studies, [24, 33]).

Exposures
Nine studies reported findings based on direct temperaturemeasurement indoors [24–26, 29–34]. In all cases
this was done using a thermometer at different intervals (hourly, daily just before a healthmeasurementwas
taken) and for different durations. Three studiesmodelled indoor temperature and took very different
approaches [23, 27, 28]. Of these, one study assumed that the relationship betweenmortality and temperature
was the same indoors as outdoors [27], another based theirmodel on a previous sample of 24 homes [23], and
the thirdwas based on a combination of external energymodel and national database of energy efficiency
information [28].

Outcomes
Health outcomesweremeasured in a variety of ways, ranging from self-reported symptoms to clinical and
emergency records, and varied in severity. Three studies assessed self-reported health outcomes, three used
mortality (all of which reportedmodelled temperature), and others used ambulance calls, visits to a primary
care physician, blood pressure, diagnosis of allergic rhinitis and a dementia specific agitation index.

For self-reported outcomes, wellbeing declined significantly at internal temperatures over 28 °C in one
study [30], reported heat illness increased in another (threshold not specified) [25], and one reported no link
between self-reported health outcomes (upper respiratory tract infections) and internal temperature [32].

The studies that looked at the effects of indoor temperature on blood pressure, a one degree increase in
indoor temperaturewas associatedwith a significant decrease in diastolic blood pressure in over 65s [34].
Another study of over 16s also found a negative association between high indoor temperature and blood pres-
sure [29].

One case control study using accident and emergency calls as their outcome, found that diabetes related
calls increased above 21.1 °Cand had a non-linear significant increase from30 °C–31 °C (OR: 1.12, 95%CI:
1.08–1.16), while for respiratory conditions, calls increased above 24.6 °C, and saw a non-linear significant
increase between 34 °C–35 °C (OR: 1.18, 95%CI: 1.09–1.28) [26].

Figure 1.PRISMAflowdiagram.
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For the threemodelling studies that reportedmortality as a health outcome, one found that circulatory
deaths increased in individuals over 65 years old for every five degrees above 23 °C indoormodelledmaximum
temperature (OR1.16, 95%CI 1.03–1.3) [23], another based their work around the assumption that the relative
risk of death for care home residentswas 1.05 for every degree above 17 °C [27], and the last study found that
mortality was highest in highestmodelled indoor temperature (OR1.043, 95%CI 31.1 °C–33.63 °C) but the
differences were not statistically significant [28].

Studies by setting
Themost common indoor setting described (eight studies)was household or domestic, and results were varied.
Three of these focussed on self-reported symptoms [25, 30, 32], which are considered less useful for the
purposes of this review because they are subject to recall bias,may lack clinical confirmation, and aremore
prone tomisclassification compared to objective healthmeasures. In contrast, objective outcomes such as
mortality, hospital admissions, or physiological indicators like blood pressure offer greater reliability and
comparability across studies. Two of the remaining five looked at blood pressure, and both found that this
significantly decreased in relation tomeasured indoor temperatures [29, 34], which could contribute to
episodes of dizziness or falls in some individuals. The other three studies hadmixed conclusions.One based in
London, whichmodelledmortality againstmodelled living room temperature found a non-significant
association between increased temperature about 28.56 °Cand death [28]. Another studymodelled indoor
temperature against hospitalisation and death in theUSA, and found statistically significant positive
associations between high indoor temperature exposure and health outcomes e.g. circulatory deathsOR 1.16
(95%CI 1.03–1.3) per 5 °C increase above 23 °C. The final study of this set was a case control design, looking at
measured indoor temperature and emergency calls frompeoplewith pre-existing diabetes or respiratory
conditions, compared to thosewithout [26]. They saw ‘notable’ increases from temperatures in themid-
twenties, but only report finding a significantly increased odds of calling 911 above thirty degrees for both
conditions.

Therewere two studies from this review that covered educational settings; onewas fromMalta [33], the
other from theUSA [24]. TheMaltese study directlymeasured indoor temperature and looked for connections
with doctor-diagnosed allergic rhinitis, although the study is not clear as towhether this was discerned via a
clinical assessment or a parental questionnaire. The study populationwas 191 children and they found a sig-
nificantly increased likelihood of being diagnosedwith allergic rhinitis in classrooms in the 18 °C–22 °C temp-
erature range, compared to lower temperatures. TheAmerican study focussed on asthma, and found therewas
a statistically significant association between asthma visits to a health centre outside school for temperatures
above 23.9 °C (75 °F).

Therewere two studies from this review from social care settings; onewas from theUK [27] and the other
was fromAustralia [31]. TheAustralian study observed 21 participants with dementia over 10months, and
found that Cohen-MansfieldAgitation Inventory (CMAI, a tool used to assess agitated behaviours across two-
week periods) scores increased significantly when indoor temperaturewas above 22.6 °C. The study based in
theUK combined variousmodelling assumptions to understand towhat extent adaptationmeasuresmight
reducemortality fromheat in care homes. Their assumptionwas that the relative risk of death for care home
residents (England andWales, over age 65)was 1.05 for every degree of indoor temperature rise above 17 °C.
However, this was based on previousmodelling data from2007.

Notably, no relevant studieswere found in prisons, healthcare settings, or workplaces. Table 3 below illus-
trates the range of findings in further detail, and by temperature.

Discussion

Findings from this rapid review corroborate those from the previous systematic review [19] that there is still
limited evidence around indoormaximum temperature thresholds in high income countries such as theUnited
Kingdom. This is surprising given rising global temperatures and increased heatmortality in these nations since
this time [35].

The results illustrate variousweaknesseswith the currentmethod of assessment, specifically challenges and
variations around exposure and outcome selection, as well as how these are paired. Thesemake the current
body of evidence difficult to synthesise.With respect to exposure to indoor high temperatures, the nine studies
that directlymeasured this used thermometers or data loggers but therewas no consistency in howoften these
readingswere recorded, orwhen theywere recorded in relation to the specified health outcome. The three
modelled studies also took very different approaches, with only one using a large dataset that accounted for
building characteristics [28]. These findings underscore a need for greater consensus on optimal approaches to
indoor temperaturemeasurement andwell-informedmodelling, in order to expand the evidence base available
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and potentially enable high quality ecological studies on indoor temperature andmortality, for example. In this
context, it is perhaps not surprising that there was awide range for the indoor baseline temperatures at which
health outcomeswere observed, from17 °C to 31 °C.Additionally, studies did not sharewhether cooling tech-
nologies were used in relation to the reported temperature, which could be relevant for future studies consider-
ing interventions.

More importantly, however, future studies could be optimised by incorporating objectivemeasures of
health outcomes that are clinically significant and relevant to policy development—such asmortality, hospital
admissions, or emergency service use. In this review,most included studies did not focus on these high-con-
sequence outcomes, limiting their utility for informing robust recommendations onmaximum indoor tem-
peratures for health adaptation policies. For example, while two studies examined the impact of heat on blood
pressure [29, 34] , this outcome is highly dependent on population characteristics andmay not translate
directly intomeaningful clinical or policy action. Similarly, self-reported symptoms or allergic rhinitis are unli-
kely to be the key signals of seriousmorbidity or healthcare use onwhich indoor heat thresholdsmay be based.
Of the twelve studies, only four focussed on acute health outcomes thatmight be the starting point for such a
recommendation, such as deaths, hospital admission or emergency services calls. Only one directlymeasured
indoor temperatures [26]. In order to build a solidmethod of assessment for future recommendations or legis-
lation,more studies that both directlymeasure ormodel indoor temperature using robust datasets (alongside
other relevant factors such as humidity) and high-consequence health outcomes are required.

Furthermore, the existing evidence basewas limited due to severalmethodological and reporting factors.
Two studies did not clearly report temperature thresholds at which they looked for associated health outcomes
[25, 32], and for the studies directlymeasuring health outcomes, sample size numberswere low. The imperative
for further primary research to improve understanding of high indoor temperature risks therefore is high.

Themajority of the settingswere household and domestic, with only two social care andno healthcare
settings. This significantly limits our ability tomake temperature recommendations for health, care or other
organisations looking after vulnerable people, who are at highest risk of heat related illness and death [36].
Importantly, therewere also no studies focussing onworkers in challenging indoorworkplaces (e.g. indoor
agricultural,manufacturing orwarehousingwork)which is an identified evidence gap for future research.. A
recent report fromThe Physiological Society [37] recommended that: ‘employersmust develop a physiologi-
cally-informedplan forworkers during extremeheat events to protect health and safety, andGovernment
should introduce statutory guidance onmaximum temperatures for different levels of activity and types of
Personal Protective Equipmentworn.’ This will not be possible without significant further evidence from
workplace settings.We also noted no data for some groups potentially at risk of extremeheat exposure for
whomevidence gaps have been noted elsewhere—e.g. those in custodial settings [36]. These findings emphasise
the need for both setting- and population-oriented research to better understood indoor heat exposure risks.

Limitations to this paper should be noted. First, we report findings from a rapid reviewwhich repurposed a
more general search, rather than a full systematic review. Although database coveragewas broad, searches were
limited to peer-reviewed publications and relevant grey literature and preprints will not have been captured.
The restriction to English-only publicationswill have excluded a body ofwork from elsewhere, includingMedi-
terranean Europe, with potentially relevant findings. Second, studieswhich used only outdoorweather data
were excluded (which excludedmost of the epidemiological evidence on heat and health), as were studies from
countries not classified as high incomeby theWorld Bank. In addition, no critical appraisal was conducted.

More broadly, we acknowledge that there are several factors influencing indoor temperatures that we have
not discussedwhile synthesising these studies, including building type and coolingmechanisms.However, not
onlywere these not commonly reported by included studies, but they also—as themodifiers of indoor temper-
ature—are beyond the scope for this review,which is examining the initial evidence for thresholds between
health outcomes and high indoor temperatures. These factors will therefore bemore relevant for future reviews
considering sub-group analysis or interventions, once the thresholds for high indoor temperatures and health
effects have been better established.

Finally, only studies from2017 onwardswere included as themajority of those included in a previous
systematic reviewhad dated frombefore this point [19] (although there are two overlapping studies from2017
in this review and inTham et al 2020, andwe also includedmodelling studieswhich they did not). Therefore,
the findings of this rapid review should be considered in context of their findings, looking at a global picture
without date limits, that ‘the indoor temperature threshold at which adverse effects begin to occur remains
unclear as studies seldom report the exposure–response relationship over a temperature continuum.Until
there is extensive scientific data to support amaximum indoor temperature threshold, 26 °Cmay be themost
suitable threshold for amaximum indoor threshold for at-risk groups in keepingwith the existing guidance
documents ’[19]. Although some of the studies in this review do indicate that a lower threshold than 26 °Cmay
be appropriate, it is clear that further primary datawithmore robustmethodologies are still required.
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Conclusion

Despite renewed attention on heat and health due to globally climbing temperatures and a record number of
heat deaths in England in 2022, this rapid review finds that the primary evidence for substantial health-based
indoor temperature guidelines is still lacking. A need remains to clearly establish the indoor heat health risks in
groups vulnerable due to age and pre-existing conditions, the lower risk individuals whomay support them,
and the settings inwhich they spendmost of their time. Therefore funders, researchers and health organisations
in England should consider a renewed commitment to generating primary evidence across all settings. This is
important because, while indoor heat thresholds could be very helpful adaptation policy to protect health for
themost vulnerable groups, they could also generate significant pressures on the energy grid if active cooling
measures such as air conditioning are deployed tomaintain them. Policy thresholds should therefore be rooted
in the highest quality data.Until there is extensive scientific data to support amaximum indoor temperature
threshold, 26 °Cmay be themost suitable threshold for amaximum indoor temperature threshold for at-risk
groups in keepingwith the existing guidance.

Generation of further evidence could takemany forms, including lab-based (controlled) settings to under-
stand effects of variations in indoor conditions (such as temperature/humiditymix), innovation in exposure
measurement, and consensus on howwe do this reliably (and at low cost) at the frontline in occupational
settings. Data linkage to improve outcome reporting by occupational setting, professional group or vulner-
ability is also likely to be a useful way forwards, particularly for institutional settings such as care homes, hospi-
tals and prisonswhere continuous temperaturemonitoringmay be possible and health outcomes are likely
already recorded in some form. It is particularly urgent to strengthen evidence for especially vulnerable groups
such as prisoners, those in older age care homes in theUK and similar settings [36].
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This rapid review looked at evidence formaximum indoor temperature thresholds and health outcomes in
high income countries. The 12 identified articles showed a correlation between high indoor temperatures and
health outcomes, but did not represent a coherent or consistent enough body of evidence to recommend a
specific threshold. Clear guidelines aroundmaximum thresholds for the indoor environment are needed, in
order to adapt effectively to the climate change and protect the health of themost vulnerable populations.
Therefore these findings have significant implications for efforts to adapt to climate change, as without
evidence-based indoormaximum temperature thresholds, advice given toworkers, the public, and
professionals looking after themost vulnerable groupsmay be non-specific or incorrect. These results will be of
broad interest to researchers working across environmental research disciplines, because our paper outlines the
research gapswhich still urgently require filling by primary research.
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