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Introduction
Heat, safety and productivity

The past three years (2022, 2023 and 2024) have been in the top 4 hottest years

on record in the UK [1]. The 10 warmest years recorded in the UK have all been
since 2003 and the UK recorded its first air temperatures of above 40 °C in 2022.
During the extreme heat of summer 2022, there were an estimated 2,985 all-cause
excess deaths, mostly among vulnerable populations which are likely to increase

as a proportion of the overall UK population as the population ages. Exploring the
evidence-base for potentially establishing maximum temperature thresholds for
indoor environments in the UK therefore is of increasing importance with hotter sum-
mers becoming more frequent and temperatures more extreme.

As a consequence of anthropogenic climate change and the health hazards it has
exacerbated, we are seeing an increase in development of guidance and legislation
focusing on maximum temperature thresholds within indoor working environments.
The possibility of establishing maximum indoor temperature thresholds in the UK for
a variety of vulnerable groups and settings is a complex challenge but one that public
health professionals are increasingly grappling with.

Existing legislation and guidance related to extreme temperatures in the UK

Since 1992, the Approved Code of Practice associated to the Workplace (Health,
Safety and Welfare) Regulations have recommended that an indoor working space
should not go below 16 °C, or 13 °C if employees are engaged in physically active
tasks. This recognises that prolonged exposure to low temperatures increases the
health risks to workers through not only hypothermia but also musculoskeletal injuries
and respiratory conditions.

No comparable legislation on maximum indoor temperatures exists from the Health
and Safety Executive (HSE). Employers are required to maintain a “reasonable” indoor
temperature based on the work activity and environmental conditions, with the focus
on providing a comfortable working environment for employees. General guidance
on maximum indoor temperature thresholds are included in the UKHSA's Adverse
Weather and Health Plan, supporting evidence document (SED) and from trade unions.
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Workshop development

There is a need to include physiological considerations when assessing existing and
evolving evidence on the health impacts of heat and ability of individuals to mitigate
these impacts in order to inform maximum permissible indoor temperature guidance.

The Physiological Society and UK Health Security Agency (UKHSA) held a joint
online workshop, ‘Physiological Considerations for Maximum Indoor Temperatures’.

It brought together 45 delegates from around the world, covering topics from existing
evidence and current research efforts, to improving the interactions between ther-
mophysiologists and executive government agencies with an interest in developing
evidence and guidance in this area.

The workshop’s breakout rooms were structured around exploring three key areas:
evidence, obstacles and research gaps for establishing maximum indoor temperature
thresholds; identification of vulnerable groups and their inclusion in trial criteria; and
future areas for intervention, prioritisation and collaboration.

Workshop key findings

The comments from the workshop participants highlighted a number of key issues
related to physiological considerations for establishing maximum indoor temperatures.

1. Afixed, ‘binary’ temperature was not considered to be suitable, as variations in
response to temperature play a significant role in normal physiology, humidity and
stress responses can differ depending on those variations.

2. The number of variables within current heat stress indices could be considered a
barrier to the development and implementation of maximum heat thresholds for
different settings, groups and physical activity levels. Simpler categories (e.g.,
risk categories 1-5) ensure accessibility to the public and provide the nuance that
reflects the additional vulnerabilities that might increase an individual’s risk level.

3. Thermoregulatory challenges for older adults are well-reported. However, other
potentially vulnerable individuals, such as those with mental health conditions,
neurological disorders, peri- and post-menopausal women, those in care homes or
young children, lack prioritisation and research dedicated to them.

4. While older adults are often considered to be a homogenous group, there is
significant variation in health and activity levels among them. Physical activity
and appropriate hydration is key for healthy aging, and interventions should also
promote staying active to build resilience, not just address acute high indoor
temperatures.

5. Certain settings are less able to benefit from sustainable cooling techniques and
others will require specific interventions for effective cooling. This is either because
the specific intervention is less effective among the majority of people (e.g., fans
are less effective in some vulnerable groups); there are limits on airflow owing to
security, infection control and building design (e.g., prisons or ICUs), or workers
can’t rest or cool down owing to scheduling or personal protective equipment
requirements.
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6. There is a lack of clarity on defining clear endpoints for mitigation techniques: participants noted that it is important to
define what the endpoint for studies should be since strategies will differ depending on the goal. Options include dis-
comfort, cardiovascular disease (CVD), high body temperatures, adverse health outcomes, or mortality.

Workshop recommendations

In order to deliver progress on the key findings from the workshop, the participants suggested the following
recommendations:

1. Promote greater interdisciplinary collaboration on identifying barriers to implementation of physiological research,
actions and interventions on heat across academia, government and health and social care

2. Fill research gaps on building resilience to heat, particularly defining inclusion criteria for key vulnerable groups and
those most at risk of extreme heat

3. Explore a range of risk categories and related actions for individuals, businesses/ specific settings and the government

4. Better communicate risks caused by heat and promote options for low-carbon cooling solutions (which are often simple,
effective and cheap to implement)

5. Develop clear endpoints for trials into extreme heat thresholds for consistency across research groups in different institutions

6. Promote existing examples of good practice from other parts of the world on building heat resilience

Workshop conclusions

The evidence for setting a maximum indoor temperature threshold is not in place yet. Several challenges hinder the
establishment of a clear threshold. Key issues include defining what specific outcome (e.g., discomfort, health changes,
or cognitive impacts) the threshold should aim to prevent, as well as the complexity of individual responses to heat, which
vary based on factors like age, pre-existing health conditions, lack of acclimatisation, and activity level. This is particu-
larly true in settings where different groups of people have differing levels of metabolic heat production or are less able to
rely on behavioural interventions, e.g., care homes. There is also a concern that setting a threshold might lead to people
ceasing work once the temperature reaches that limit, potentially disrupting productivity or existing heat-related protocols
in specific workplaces; or a focus on maintaining temperatures just below this threshold, rather than a wider consideration
of healthy indoor working environments. Moreover, thresholds would need to account for various factors like humidity and
individual conditions (e.g., vulnerable groups), making a one-size-fits-all solution difficult.

Participants suggested that a general range could work for the majority of the population, but more research is needed
to refine this based on specific groups and settings. A personalised, graded approach would be more effective, taking into
account the variability of responses to heat. Additionally, public health messaging and education are essential to ensure
people understand and act on any temperature guidelines. Overall, while there was agreement on the need for appropri-
ately evidenced interventions, these require further development, particularly in how they would be applied and communi-
cated across different environments.
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