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Foreword

Climate change is threatening the basic rights of children: to survive, thrive and reach their full 
potential.

By raising average global temperatures and increasing the frequency, intensity and duration of 
heatwaves,1 climate change is exposing populations everywhere to heat stress, which is contributing 
to significant negative health outcomes particularly for infants, children, pregnant women, the elderly, 
outdoor workers and other vulnerable people. For infants, young children, and pregnant women, 
greater heat stress is increasing the risk of adverse birth outcomes, chronic health issues and infant 
deaths.2 The most at-risk are the most deprived. 

The world is responding to these challenges. Many governments are taking the lead in developing 
and implementing policies and action plans to address heat stress. Even so, there is limited attention 
to the specific vulnerabilities of pregnant women and children, and the measures that should be taken 
to support them. 

To protect children’s health, development and well-being from this and other environmental 
challenges, UNICEF launched the Healthy Environments for Healthy Children global programme 
framework in 2021. As part of the framework, this note aims to improve the understanding of how 
heat stress impacts pregnant women, infants, children and adolescents; identify the symptoms of 
heat stress; and suggest interventions to support prevention, diagnosis, care and treatment to protect 
children’s health and well-being. 

The note is based on existing global evidence, best practices, and inputs from leading experts. We 
trust that UNICEF country offices, programme partners, and health and climate professionals will 
find this note a useful companion as they tackle these issues on the ground. We also hope that this 
technical note along with country experiences will inform and help shape formal global guidance on 
this critical issue.

https://www.unicef.org/health/healthy-environments
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Introduction: Climate change is causing 
more heatwaves, and children are 
increasingly exposed

The world has made tremendous progress 
for children by reducing the under-five 
mortality rate by 59 per cent in the last 
three decades.3 Climate change, however, 
poses a looming threat to reverse this 
trend. Climate risks are universal but are 
more concentrated in low- and middle-
income countries, in poorer, marginalized 
communities in all countries, and especially 
among children.4

Human-induced activities have increased 
carbon emissions over the last century, 
accelerating climate change and raising the 
average global temperature to an alarming 
level.5 Global warming has exacerbated 
extreme shocks such as hurricanes and 
floods and increased the frequency and 
intensity of extreme heatwaves around 
the world, and prolonging periods of 
extreme heat. According to the Institute 
of Health Metrics and Evaluation, in 2019 
alone, 308,000 deaths were attributable to 
exposure to high temperatures.6

1
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Resources

The Coldest Year of the Rest of their Lives:  
A 2021 UNICEF report releasing global data  
on child exposure to heatwaves under  
various emission scenarios.

‘The 2022 Report of the Lancet Countdown’:  
A seminal effort to track the relationship 
between health and climate change across  
five key domains, including heatwaves and 
related stress. 

‘Global Burden of Disease’: A regularly updated 
database of global health burdens based on 
existing data and models, managed by the 
Institute of Health Metrics and Evaluation, a 
global health statistics and impact evaluation 
organization.

Healthy Environments for Healthy Children: 
UNICEF’s global programme framework 
for protecting children’s health from the 
impact of climate change and environmental 
degradation.

https://www.unicef.org/media/129506/file/UNICEF-coldest-year-heatwaves-and-children-EN.pdf
https://www.lancetcountdown.org/2022-report/
https://www.healthdata.org/results/gbd_summaries/2019/high-temperature-level-3-risk
https://www.unicef.org/media/91216/file/Healthy-Environments-for-Healthy-Children-Global-Programme-Framework-2021.pdf
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Extreme high temperatures: Where an average of 83.54 or more 
days a year exceed 35°C

High heatwave frequency: Where an average of 4.5 or more 
heatwaves occur per year

High heatwave duration: Where an average heatwave event lasts 
4.7 days or longer

High heatwave severity: Where the average heatwave event is 
2°C or more above the local 15-day average

Approximately 1.7°C of warming in 2050

Emissions scenarios*Descriptions of heatwave measurements

Approximately 2.4°C of warming in 2050

2020

Figure 1 Percentage of children worldwide affected by different heatwave measurements,
and projections based on various emissions scenarios
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Introduction: Climate change is causing more heat waves, and children will be increasingly exposed

Figure 1 Percentage of children worldwide affected by different heatwave 
measurements, and projections based on various emission scenarios

The UNICEF report The Coldest Year of 
the Rest of Their Lives found that by 2050 
almost every child under 18 in the world – 
nearly 2.2 billion – will be exposed to  
high heatwave frequency, up from  
only 24 per cent of children in 2020.7 
According to the same report, 

approximately 559 million children 
are already exposed to high heatwave 
frequency and around 624 million children 
are exposed to one of the three other  
high-heat measures: high heatwave 
duration, high heatwave severity or 
extreme high temperatures (see Figure 1). 
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In 2020, around 740 million children (1 in 3 
globally) lived in countries with 83 or more 
days per year exceeding 35°C/95°F.8 Child 
exposure to extreme high temperatures is 
currently the highest in Africa and Asia; this 
will still be the case by 2050. 

According to the Lancet Countdown report, 
from 2000 to 2021, global populations were 
exposed to an average increase in summer 

temperatures two times higher than the global 
mean.9 It also found that children under 1 
year old experienced a total of 600 million 
more person-days (e.g., if 100 people are each 
exposed for five days, there would be 500 
person-days) of heatwaves in this period than 
in 1986–2005. Figure 2 below shows that these 
effects are not being felt equally, as children in 
Africa are living through more person-days of 
heatwaves than other groups.

Exposure to extreme heat, including during 
heatwaves, is becoming a global experience 
and is likely to become more severe and 
frequent in the medium term, even if 
mitigation measures meet the goals of  
the Paris Agreement by 2030.

Therefore, a primary health care approach 
is the key to protect children, pregnant 
women and other vulnerable populations 
from the impact of heat stress generated 
by exposure to extreme heat. This approach 

includes essential public health functions, 
empowered people and communities, and 
multisectoral policy and action.

Figure 2 Exposure of infants (under 1 year old) to heatwaves

C
h

an
g

e 
in

 p
er

so
n

-d
ay

s 
(m

ill
io

n
)

250

200

150

100

50

0

-50

-100

Source: Romanello et al., `2022 Report of the Lancet Countdown´.

Africa

Western Paci�c

Eastern Mediterranean
South-East Asia

Europe

Americas

1990 2000 2010 2020

Introduction: Climate change is causing more heat waves, and children will be increasingly exposed

Figure 2 Exposure of infants (under 1 year old) to heatwaves

The Paris Agreement

The Paris Agreement, or the Paris Climate 
Accords, was adopted in 2015 as an 
international climate treaty by 196 parties 
at the United Nations Climate Change 
Conference (COP21). Parties committed to 
a range of goals, the most important being 
limiting temperature rise to ‘well below’ 2°C.

https://unfccc.int/process-and-meetings/the-paris-agreement
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Figure 3 UNICEF's framework for preventing and addressing heat stress in vulnerable populations
in community and clinical settings

Develop a national multisectoral 
response plan for mitigating the effects 

of and addressing extreme heat

Caregivers and front-line workers can B.E.A.T. the Heat: 
They can be aware, easily identify heat-related illness, 

act immediately to provide �rst aid and take people 
with severe symptoms to health facilities

Health facilities can effectively 
triage, diagnose, care for, treat 

and discharge patients with 
heat-related illnesses

Local or regional 
governments 

implemented heat 
adaptation measures

Risk communication 
campaign raising 

awareness on B.E.A.T. 
the Heat is 

implemented

Staff are trained at schools 
and early childhood 

development centers to 
B.E.A.T. the Heat and have 
adaptive mechanisms to 

handle extreme heat

Health facilities are prepared 
to respond to heatwaves with 

skilled staff, infrastructure 
and governance mechanisms

Pregnant women, infants, 
children and other vulnerable 
populations are protected  
from heat stress

Introduction: Climate change is causing more heat waves, and children will be increasingly exposed

Figure 3 Framework for protecting children from heat stress

To prevent and minimize detrimental  
health outcomes, the primary health  
care approach can use the following 
framework (see Figure 3) to inform  

efforts to address the effects of heat  
stress – particularly mild and severe  
heat-related illnesses (HRIs) –  
in vulnerable populations.
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Know the facts: Pregnant women, 
infants and children are uniquely 
vulnerable to heat stress

Exposure to extreme heat can result in short- 
and long-term illnesses and development 
setbacks, particularly in vulnerable 
populations such as pregnant women, infants, 
children, the elderly and outdoor workers. 
Extreme heat – periods of abnormally hot 
weather10 – can also exacerbate existing 
burdens of disease by further stressing 
the immune and nervous systems and 
overwhelming their capacities to maintain 
proper internal body temperature. Protecting 
these vulnerable populations is critical as 
certain regions are already being exposed to 
an average increase in annual temperature 
twice the rate of the global average.11

The risk of HRI caused by excessive or 
unmanageable heat stress in the body 
is driven by a set of factors that define 
vulnerability: heat exposure (ambient and 
internally generated heat, modulated by 
humidity, airflow and geography), individual 
susceptibility (influenced by age, pregnancy 
status, comorbidities and disabilities),  
socio-cultural factors (including poverty,  
lack of basic services, lack of social cohesion 

and limited worker protections) and control 
over decision making. 

The main physiological mechanisms for 
thermoregulation – or maintaining heat 
balance – during heat events are radiation, 
convection, conduction and evaporation. 
These take effect once heat in the body 
travels from tissue cells to vasodilated cells, 
where blood vessels are widened to increase 
blood flow, in the skin’s surface. When heat 
loads cannot be properly regulated by the 
body, often due to high temperatures and 
humidity, the resulting heat stress can induce 
a “cascade of biological and physiological 
reactions with detrimental effects for 
maternal and perinatal health, including the 
neonatal period”12 (see Figure 4).
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What is heat stress?

Heat stress occurs when the body is unable 
to remove excess heat, resulting in adding 
stress to the body. This can lead to the body 
experiencing HRIs and can also make it 
harder for the body to respond to existing 
vulnerabilities.
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Figure 4 How the body can become overheated

The body’s heat 
load results from 

metabolic processes 
and absorption of 

heat from the 
environment. 

Environmental heat 
is determined by 

ambient and radiant 
temperatures, 

humidity levels and 
air�ow.

Heat in the body 
travels from the 

tissues to the skin 
surface blood cells 

that are 
vasodilated to 

then react to the 
temperature 

difference 
between the skin 

and the 
surrounding air.

The body 
maintains optimal 

temperature 
through different 
heat dissipation 

methods: 
convection (e.g., 
sitting under a 

fan), conduction 
(e.g., taking a cool 
shower), radiation 
(e.g., natural heat 
loss by the body) 
and evaporation 
(e.g., drying of 

sweat).

In high ambient 
temperature 

settings (typically 
35°C/95°F or above), 

evaporation is the 
main mechanism 

for cooling the 
body. Evaporation, 
however, becomes 

less effective as 
temperature and 
humidity reach 
uncomfortable 

levels. 

35 °C

Pregnant women: Vulnerability  
and impact of exposure13

Pregnant women and fetuses are 
particularly vulnerable to the effects of 
extreme heat. Heavily pregnant women – 
those in their second and third trimesters 
– are considered vulnerable to extreme heat 
due to physiological changes that occur 
during pregnancy. Exposure to extreme heat 
has been linked to labour complications, 
high blood pressure and eclampsia, as well 
as preterm birth. For instance, a review of 
hospitalizations of pregnant women in the 
United States of America found that the 
odds of hospitalization rose by almost 5 
per cent for each additional day a pregnant 
woman spent in extreme heat during the 
second trimester, and by 3 per cent during 
the third trimester.14

The energy demands of a growing fetus 
are likely to generate heat within the body 
of the pregnant woman, thereby slightly 
increasing her own core body temperature.15 
In addition, dehydration from increased 
sweating was found to trigger early labour.16 
Exposure to extreme heat while pregnant 
was also found to affect the genetic and 

Figure 4 How the body can become overheated

Know the facts: Pregnant women, infants and children are uniquely vulnerable to heat stress

Higher risk for working pregnant women

Human Rights Watch has drawn attention to 
the fact that pregnant workers face ”increased 
risk of heat stress” as physical labour in high 
temperatures can require greater physical 
exertion and therefore increase the core body 
temperature. 

A 2022 study in the Gambia also found 
that all pregnant women who participated 
experienced significant heat stress while 
working outdoors.

https://www.hrw.org/news/2022/02/02/how-us-can-protect-pregnant-workers-high-temperatures
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8883819/
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protein make-up of the fetus, leaving it 
less capable of fighting off the effects of 
heat stress. This has been observed to be 
more likely during the first trimester of 
pregnancy, when the fetus is most sensitive 
to changes in heat.17 In addition, increases 
in temperature during labour have been 
associated with neonatal brain injury.18

Therefore, unaddressed heat stress, 
including when the mother is asymptomatic, 
is likely a contributing factor to increased 
mortality and morbidity rates in infants,19   
as well as the mothers. A potential pathway 
for how heat stress is translated from the 
mother to the fetus is demonstrated in 
Figure 5 below; evidence of the specific 
mechanisms is still being generated. 

Figure 5 Maternal physiological responses to heat stress and effects on fetal development 

Know the facts: Pregnant women, infants and children are uniquely vulnerable to heat stress

Figure 5 Maternal physiological responses to heat stress and effects on foetal development 

Heat External sources
(e.g., the sun)

Personal factors
(e.g., metabolism,
level of activity, 

underlying conditions, 
clothing)

Maternal
response

Sweating (can lead to dehydration), diversion of blood 
from fetus, placenta, and heart to skin 

(can lead to problems in fetal development); 
existing comorbidities, such as diabetes and 

hypertension, may lead to additional complications.

Heat strain
generated

Heat stress can 
manifest as 

heat-related illnesses 
in the woman and 

also affect the 
development of 

the fetus

Fetus response

Risk of 
stillbirths 
and fatal 
preterm 

births rise

Risks to pregnant women
Higher risk of early 

contraction, high blood 
pressure, seizures 

(eclampsia), gestational 
diabetes and hypertension, 

and maternal stress

High

Low

Risks for infants
Higher risk of low birth 

weight, congenital defects, 
cardiovascular diseases, 
neurological dysfunction, 

and poor mental 
development

!

Source: Adapted from Bonell et al., ‘Environmental Heat Stress on Maternal Physiology’.
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Significant findings have been made on the 
impacts of heat stress on pregnancies and 
fetal development, including: 

• The odds of a preterm birth rose by  
5 per cent per 1°C increase in temperature, 
and by 16 per cent during heatwave vs. 
non-heatwave days, demonstrating that 
the odds are sensitive to dose response – 
i.e., greater exposure20 and severity result 
in greater risk.21

• A meta-analysis showed associations 
between temperature exposure during 
pregnancy and stillbirth, with odds of 
stillbirth rising 5 per cent per 1°C increase 
in temperature.22

• Women who give birth during extreme 
heat periods may be more likely to have 
neonates with illnesses. In Bangladesh, 
women were 14 per cent more likely to 
have newborns with neonatal illnesses 
when giving birth on hot days, compared 
to those giving birth on cooler days.23

• Heat stress can trigger fetal tachycardia, 
development of congenital defects, and 
fetal distress during fetal development.24

• Dehydration, which is more likely to occur 
during high-heat periods, can lead to 
serious complications during pregnancy 
and the postpartum period, including 
reduction of the levels of amniotic fluid 
and poor production of breast milk. 
Dehydration may also represent a trigger 
for preterm birth.25

• A 2019 study found that pregnant women 
were more likely to be hospitalized when 
exposed to extreme heat during their 
second and third trimesters.26

• Exposure to extreme heat during the first 
half of pregnancy has been associated 
with greater risk of pre-eclampsia and 
gestational hypertension,27, 28 as well as 
gestational diabetes.29

Infants and children: Vulnerability 
and impact of exposure

Compared to adults, infants and children 
are uniquely affected by heat stress, leaving 
them more vulnerable to its short- and 
long-term effects. This is due to particular 
physiological characteristics:30

• Higher heat production: Because they 
have more internal heat to begin with and 
move less economically per given activity, 
children produce more heat per kilogram 
of weight than adults do.31, 32, 33 

• Greater body surface area: Younger 
children have a higher surface-area-
to-mass ratio. This can lead them to 
absorb more heat from the environment, 
depending on their body and fitness 
levels.34 Conversely, this may be useful for 
heat dissipation in other environments.

• Lower levels of sweat production: 
Children have a lower rate of sweating 
than adults do because of a lower sweat 
rate per gland, and they begin sweating at 
a higher body temperature.35, 36 

• Under-developed bodily systems: Infants 
experiencing heat stress are likely less 
capable of fighting off the symptoms, 
as they have under-developed sweat 
glands and less capacity for regulating 
their temperature independently. They 
also have a developing immune system, 
which potentially further diminishes 
their capability.37 In addition, heat 
stress in pregnant mammals was 
observed in recent studies to impair the 
immunological function of the offspring, 
further hindering the offspring’s ability to 
regulate extra heat.38, 39 

• Cellular modification: When pregnant 
women experience heat stress, the stress 
placed on the fetus could affect its ability 
to synthesize proteins properly, through 
affecting heat shock protein development, 
thereby leaving the child more vulnerable 
to developing physical defects and 
illnesses.40, 41 

Know the facts: Pregnant women, infants and children are uniquely vulnerable to heat stress
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• Slower adjustment to changes in 
weather: Infants and young children 
adapt to changes in temperature more 
slowly than adults,42, 43 thus making them 
more vulnerable to extreme shifts such 
as heatwaves,44 in part because they 
have poorer blood circulation and lower 
proportional cardiac output45 compared to 
adults.46 Infants and young children adapt 
to a hot environment more slowly than 
adults do, typically requiring 10–14 days 
to achieve adequate acclimatization.47  
Similarly, when exercising, children and 
adolescents require 10–14 days to become 
acclimated, compared to 7 for adults with 
comparable activity per day.48

• Poorer practice of fluid replenishment: If 
not appropriately supervised, children are 
more likely to inadequately replenish fluid 
losses during prolonged exercise.49

Impacts that have been found to be 
associated with exposure to heat stress 
include:

Newborns and infants

• In meta-analysis, exposure of pregnant 
women to higher temperatures was 
associated with reduced birth weight  
of neonates.50, 51

• Newborns have a greater risk of being born 
with various congenital defects, including 
congenital heart defect, spina bifida and 
cranio-facial defects.52, 53 In a US-based 
study, the largest increase in specific defect 
types was correlated with early pregnancy 
periods in the spring. This is likely due to 
slow acclimatization of pregnant women to 
the shifting heat levels.54

• Heat can lead to jaundice, neurological 
dysfunction and dehydration in infants.55

• Some studies and reviews have 
suggested a link between exposure to 
heat stress and an increased risk  
of sudden infant death syndrome56, 57   
(2004 disclaimer58).

• Infants are breastfed for shorter periods 
of time during the hottest days of the 
year compared to the coldest, which 
can affect the nutritional status of the 
infant.59 In addition, studies are finding 
that heat exposure, stunting and wasting 
are likely linked directly.60, 61  

Children and adolescents

• According to a 58-country assessment, 
each additional day above 26.7°C (80°F) 
during the three years preceding an 
exam lowered scores by 0.18 per cent 
of a standard deviation, with the effect 
larger for lower-income populations.62  
Another study found that, without air 
conditioning, each 0.56°C (1°F) increase 
in school-year temperature reduces the 
amount learned that year by 1 per cent.63

• Every additional day with mean 
temperatures above 32°C (89.6°F) in 
utero and in the first year after birth is 
associated with a 0.1 per cent reduction 
in adult annual earnings at age 30.64 

Neonates are particularly vulnerable

According to a 2017 systematic review on 
the effects of heat on pregnancy outcomes, 
”up to 40.3% of deaths in children under five 
years of age occur in neonates” and ”preterm 
births account for 35% of neonatal mortality 
worldwide”.

Know the facts: Pregnant women, infants and children are uniquely vulnerable to heat stress

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5580557/#B12-ijerph-14-00853
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Focus on prevention: Introducing the 
‘B.E.A.T. the Heat’ communication 
framework

3

There is a growing urgency and need to 
address heat stress. A primary health care 
approach is key to enacting prevention,  
early action, diagnosis, care and treatment, 
and the combined efforts of caregivers, 
communities and front-line workers will 
be essential. Front-line workers include 
community health workers, teachers, 
early child development (ECD) caregivers, 
midwives, nurses and doctors.

Together, front-line workers will be able to 
help communities ‘B.E.A.T. the Heat’, a risk 
communication framework.

Importance of community health 
workers

Example from Karachi, Pakistan

A community health worker-led heat 
education programme was associated with 
a 38 per cent reduction in hospital visits 
for any cause, including heat stress. It was 
concluded that a community health worker-
led community intervention was associated 
with decreased unscheduled hospital visits 
and improved heat literacy and practices. 
Click here to read more about it.

Study from the United States on the role of 
social cohesion in climate adaptation

More and more studies are showing that 
strong social networks are an important 
factor in saving lives in the midst of climate 
shocks and stresses, including heatwaves. 
In communities in many countries, front-line 
workers are part of these networks. Click here  
to read more about it.
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https://gh.bmj.com/content/7/1/e006845
https://www.boston.com/news/local-news/2022/09/27/report-highlights-the-importance-of-social-connectedness-for-climate-resilience/
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the Heat

Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework

BE AWARE of heat stress and protect yourself: Recognize heat stress and know what 
actions to take;

EASILY IDENTIFY the symptoms: Recognize the symptoms of various heat-related illnesses 
that caregivers, communities and front-line workers need to know;

ACT IMMEDIATELY to protect: Learn the first-aid actions that caregivers and front-line 
workers need to take to rebalance body heat in the short term; and

TAKE to a health facility: If an individual is showing serious symptoms, especially signs of 
heat stroke, front-line workers, community stakeholders and caregivers should recognize 
the symptoms immediately and help take the individual to a health facility.

Be aware 
of heat stress 
and protect 

yourself

Everyone should be 
educated on and 

help promote 
awareness of the 
essentials of heat 
stress recognition.

Easily identify 
the symptoms

Caregivers, 
communities and 
front-line health 
workers need to 
be able to easily 

identify the 
symptoms of 
heat-related 

illnesses.

Act 
immediately 

to protect

Caregivers and 
front-line workers 

need to take action 
to bring body heat 
back to equilibrium 
in the short term.

Take to 
health facility

If the individual is 
presenting serious 

symptoms, 
particularly of heat 

stroke, the front-line 
worker should be 

able to help 
recognize those 
immediately and 

support taking the 
individual to the 
health facility.

Figure 6 Four steps to protect children from heat stress
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Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework

1. Too much heat is dangerous for one’s health, especially for infants, children, pregnant 
women and the elderly.

2. Heat stress can cause mild health issues, like dehydration and higher body temperature, 
as well as severe issues, such as cardiovascular diseases, organ failure, muscle and nerve 
dysfunction, and even death. 

3. Heat combined with humidity can make dehydration worse. Sweating depletes not only 
water, but also important salts the body needs.

4. Children’s bodies have more trouble regulating temperature than those of adults, and they 
rely on adults to help protect them from heat. 

5. Heat stress in pregnancy can put the baby at risk of low birthweight, early birth and  
even stillbirth. 

6. Heat stress in infants can lead to infections and even death. 

7. Severe symptoms of heat stress require urgent care. These symptoms include confusion 
or inability to respond, fainting, high body temperature, rapid heartbeat or breathing, 
seizures and even loss of consciousness. 

8. Additional serious symptoms in infants can include sunken forehead and eyes.

9. Additional serious symptoms in pregnant women can include early contractions or  
intense cramping.

10. Trust your instincts! If it seems like someone is not behaving normally when it is hot 
outside, take them to a health facility. 

The most effective interventions help prevent 
HRIs from happening. This section outlines 
a set of key messages on what caregivers, 
communities and front-line workers need to 
know about heat stress and the preventive 
actions they can take. This is an important 
step for HRI prevention because front-line 
workers hold strong connections with the 
communities they support, and thus, they 

can act as trusted and effective sources of 
information dissemination. 

The following messages can be disseminated 
during awareness campaigns that target 
the general public, caregivers and front-line 
workers such as teachers, community health 
workers, transportation workers and other 
public personnel.

BE AWARE of heat stress and protect yourself

Know that excess heat is dangerous to one’s health, especially for infants, children, 
pregnant women and the elderly.:
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Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework

1. Know how hot and humid it is going to get today, this week and this month to help plan 
outside activities. 

2. Avoid going out at the hottest times of the day. Remember that the temperature on 
weather stations is always in the shade.65

3. Know how to get help. Know important contact information for the nearest health care 
provider or ambulance/transport services and use it to receive help as soon as necessary.

4. Protect the vulnerable and yourself. Stay in the shade, drink water before feeling thirsty, 
and rest! If your community has a cooling centre, use it. 

5. Have everyone wear light, loose, breathable fabrics and use sunscreen. Cotton is ideal 
during hot weather to help reduce heat rashes and absorb sweat. Use umbrellas and hats 
outside for protection. 

6. Choose water for rehydration over coffee, tea or soft drinks. Caffeine, alcohol and sugar 
can affect sleep and well-being.

7. Keep an emergency kit at home containing towels, oral rehydration salt (ORS) packets and 
a thermometer. Give ORS mixed into water to anyone with extreme sweating, especially 
children who might have played outside.

8. Close the curtains during the hottest parts of the day, open windows when it is hotter 
inside than outside and use fans and coolers when available. In dry heat, fans can be used 
along with wet towels or misting the body.66

9. Ensure that infants, pregnant women and other vulnerable populations sleep in cooler 
areas, such as lower floors of the house or building. Use cotton sheets for bedding. 

10. Check on your neighbours and share information, particularly if they have young children, 
pregnant women, or elderly individuals. Support efforts that encourage protection of 
vulnerable workers from heat exposure.
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Know how to protect yourself, your family and your community from heat stress:
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These messages can be complemented by the list of signs and symptoms with which front-
line workers and caregivers should become familiar (see Table 1).

Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework

1. Check regularly to see if your child is thirsty, sweating, feeling hot, vomiting, has a dry and 
sticky mouth, or is experiencing headaches. 

2. Wrap infants loosely – this can help prevent heat rashes and overheating and avoid  
severe symptoms.

3. Breastfeed infants under 6 months exclusively. Breastfeeding mothers should drink plenty 
of water as dehydration can affect breastmilk production. 

4. Never leave infants or children in closed spaces without ventilation (such as cars, rooms 
with closed windows or enclosed prams.

5. Do not give infants showing signs of being overheated any medication without consulting 
a health provider.68

6. Pregnant women should avoid going out when it is hot (above 40°C/104°F). Pregnant 
women can exercise with low or moderate intensity as long as they are feeling 
comfortable and are hydrating and resting properly.

7. Pregnant women must rest when possible and share workloads with others  
when possible. 

8. Do not let your children play outside for a long time when it is hot. Keep an eye on them 
and have them rest every 30 minutes when exercising or playing outside. Exercising or 
playing in high temperatures can quickly lead to dehydration and serious consequences.

9. Ensure that all children aged 6 months and over are drinking water regularly throughout 
the day. They may not be paying attention to their bodies, so adults need to help them  
stay hydrated.

10. Remember: Severe symptoms require urgent care.

Know the special measures to protect young children and pregnant women:
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For front-line workers and caregivers to 
address heat stress quickly, they must first 
know the signs and symptoms of the various 
manifestations of heat stress. 

Table 1 summarizes how various forms of 
heat stress can manifest in paediatric and 
pregnant populations. These symptoms 
should become familiar to front-line workers 
and caregivers, and can be distributed in 
the form of a checklist to be carried around 
during house visits or placed in classrooms 
and preschool centres. 

The most important heat-related symptom 
to be aware of is an altered mental state, 
which is a symptom of heat stroke.

Altered mental status can include symptoms 
such as delusions, confusion, inability to 
respond clearly, seizures, extreme lethargy/
slowness and even a coma. Individuals 

EASILY IDENTIFY the symptoms

with altered mental status should be cooled 
down immediately and taken to the hospital 
as soon as possible.

Using this consolidated list, caregivers 
and front-line workers should be able to 
differentiate between mild HRIs and heat 
stroke, the most severe HRI and the one 
requiring immediate medical attention.

Understanding common symptoms 
in your community

While symptoms can be complex and 
varied from person to person and 
between age groups, there are some 
signs that are easier to assess, especially 
by community health workers making 
household visits during heatwaves. The 
most common symptoms, as assessed 
in one study in India, were “headaches, 
heavy sweating, fatigue, intense thirst, dry 
mouth and small blisters/rash”. 
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Table 1 Signs and symptoms of HRIs in children and pregnant women69

Figure 7 Symptoms of heat stress

Population Milder symptoms
(Treat at home)

Severe symptoms
(Take to hospital immediately)

• Dry lips, sticky mouth
• Excessive thirst
• Excessive sweating
• Weakness, dizziness
• Nausea, vomiting 
• Small blisters, rashes
• Heat rashes
• Mild, slightly high body  
 temperature
• Cramps, usually in arms 
 and legs
• Nosebleeds (common in hot  
 and dry environments)

General Population

Speci�c to Infants 
and Young Children 

(up to 4 years of age)

Speci�c to Older 
Children and 
Adolescents 

(approximately 4–19 
years of age)

Speci�c to Pregnant 
Women

• Confusion/not responding  
 clearly, seizures, coma, very  
 dull, not waking up (MOST  
 SEVERE)
• Very high body temperature  
 for longer than two hours  
 (40°C/104°F)
• Fainting
• Dark urine
• No urine in more than 
 eight hours
• Rapid heartbeat and  
 breathing
• No sweating (but skin may  
 be wet and hot)

• Heat rashes in diapered  
 area
• Irritable and/or crying

• Crying without tears
• Sunken eyes and/or  
 forehead
• Vomiting or diarrhoea
• Extreme irritability
• Fewer wet diapers

• Expresses nausea
• Expresses having  
 headaches
• Muscle cramps (especially  
 after exercising outside,  
 which is common for this  
 age group)

• Deep or severe muscle pain  
 (especially after exercising  
 outside, which is common  
 for this age group)

• Heat rashes in body areas  
 that rub against each other
• Muscle cramping in  
 stomach

• Very high body temperature 
• Extreme nausea
• Early contractions
• Swelling of body parts
• Severe muscle cramping

High severity and urgency

Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework
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Once symptoms are well understood in 
the community, if severe or dangerous 
symptoms are observed – whether at 
home, school, preschool or any other 
institution – it is important for caregivers 
and front-line workers to immediately 
triage and provide first aid treatment to 
the individuals and assist them in going to 
the health facility. 

Table 2 outlines the immediate support that 
front-line workers can provide to infants, 
children and pregnant women. Front-line 
workers and caregivers should aim to stock 
or always carry with them the following 
during extreme heat periods: 

•  Water bottle with drinking water:  
to rehydrate people experiencing  
heat stress

•  Small towels: to use to cool down 
overheated bodies

•  ORS packets: to mix into water for 
overheated/dehydrated individuals

•  Optional: Thermometer: to check 
temperature outside as well as inside 
houses, school rooms, ECD centre 
rooms, and other spaces

Important Note: For treating milder 
symptoms of heat stress in infants under 6 
months of age, it is important for the front-
line worker to emphasize the practice of 
exclusive breastfeeding. A 2022 systematic 
review of how hot weather impacts infant 
feeding practices in low- and middle-
income countries found that “even under 
hot conditions, exclusively breastfed 
infants maintained normal hydration levels 
without concentrating urine.”70
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Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework

ACT IMMEDIATELY to protect
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Take to a health facility:
•  If a child or infant is confused or not responding; is having seizure; has a high body temperature, 

especially with no sweat; has rapid heartbeat or breathing; or has a sunken forehead
•  If a pregnant woman is confused or not responding; is having seizures; has a high body 

temperature, especially with no sweat; has rapid heartbeat or breathing; is fainting; or has early 
contractions or intense cramping

It is important to cool the body immediately if they are experiencing severe symptoms of HRI. 
For this, have the infant, child or woman sit or lie down in a cool, shaded area with good ventilation. 
Close curtains to create more shade. If there is a fan or air conditioner in the house, turn it on. Apply 
wet towels or cloth to the skin at head, neck, armpits and groin. If available, apply cold water and ice 
over the body.
Infants and children: have caregivers remove outer layers of clothing. 
Pregnant women: have them remove excess layers of clothing in a private area (if possible). Have 
them sleep on their left side or leaning to the left.
If unconscious or vomiting, lay the person on their side until transport arrives.72

If no severe symptoms, continue to step 1.

Step 0
Cool and rush 
to a health 
facility if 
severe

Table 2 Recommendations for providing first aid to individuals with heat stress symptoms71

Move the person into a cool, shaded area with good ventilation. Close curtains to create more shade. If 
there is a fan or air conditioner in the house, turn it on.  
Infants and children: Apply wet towels or cool water to the body, particularly at head, neck, armpits and 
groin. Keep changing the cloths or dipping them in cool water every few minutes to provide cool water 
for the body. If the child is young, ask the caregiver what symptoms they have noticed.  
Do not immerse infants and young children into very cold water. 
Do not point fan at the face, especially with infants.
If the nose is bleeding, tilt the head slightly forward and pinch the soft part of the nose for 10 minutes. 
Catch blood in napkin or cloth.
Pregnant women: Apply wet towels or cool water to the body, particularly at head, neck, armpits 
and groin. Keep changing the cloths or dipping them in cool water every few minutes to provide cool 
water for the body. Ask about heat rashes and any contractions they may have experienced. Check for 
swelling at hands, wrists, ankles, and feet. 
Hands and feet can be put into containers of cool water to help improve bodily comfort.73, 74

Older children and adults can be immersed into cool (but NOT ice cold) water if available or put under a 
cold shower.
Use a misting spray to spray cool water onto the body and dry it off with a fan running at the same 
time. Place ice or a wet towel on the neck, armpits or groin with the fan running as well. Help fan the 
body manually if no electric fan is present.  
Do not give paracetamol without advice of health provider.75

Step 1
Reduce 
temperature

Step 2
Rehydrate

Step 3
Remind

Infants under 6 months: Breastfeed to rehydrate the infant. Encourage mother to drink more water, 
especially if breastfeeding.
Older infants and children: Supply water or support the family in sourcing water from the nearest 
safe water source (e.g., well, borehole, tap). Ensure that the infant or child is given water in small 
amounts to help them become used to it.
If the child has sweated a lot or is sweating a lot, have the caregiver add some ORS to the water 
for the child. Pay special attention to the directions on the packet. If there are no directions, use the 
following guidance:

•  A child under the age of 2 years needs at least 1/4 to 1/2 of a large (250-millilitre) cup of the  
ORS drink

• A child aged 2 years or older needs at least 1/2 to 1 large (250-millilitre) cup of the ORS drink 
Pregnant women: Supply water or support the family in sourcing water from the nearest safe water 
source. Add ORS to water if excessively sweating. 
If no premade ORS is available:

•    Give the child or woman a drink made with 6 level teaspoons of sugar and 1/2 level teaspoon of 
salt dissolved in 1 litre of clean water. 

Have older children and pregnant women drink 100 millilitres of ORS every 5 minutes until they 
seem better.76

Finish providing first aid by sharing a list of recommendations on how to prevent future heat stress. 
Go through the list of symptoms of heat stress (found in Table 1) as well as recommendations for 
how to stay safe and protect pregnant women and children right before and during extreme heat 
periods (found in ‘BE AWARE of heat stress and protect yourself’ subsection above). 

High severity and urgency

Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework
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If the patient is presenting severe 
symptoms, as listed in Table 1, the front-line 
worker should either call for ambulatory 
services or arrange for other transport of the 
patient to the health facility immediately. 
These are the symptoms most commonly 

associated with heat stroke and the most 
severe HRIs, which can lead to serious and 
long-term consequences such as organ and 
nerve dysfunction and damage, muscle 
breakdown, abnormal fetal development, 
and issues during delivery. 

TAKE to a health facility

Focus on prevention: Introducing the ‘B.E.A.T. the Heat’ communication framework
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Treat in health facilities: Diagnosis and 
case management flow for pregnant 
women, infants and children

Diagnosing HRIs in clinical settings
 
Table 3 captures the six main types of HRIs 
that present in infant, child and pregnant 
populations, along with dehydration, 
which is commonly present with HRI. 
When providing recommendations, it is 

important to also discuss with the patient: 
a) their lifestyle practices and social 
determinants that may expose them to 
heat more than the general population; and 
b) any medications that may worsen the 
symptoms of HRIs (refer to Table 4 for  
more information).
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Table 3 Signs and symptoms of heat-related illnesses in infants, children, adolescents and pregnant populations

Target Populations Heat Stroke Heat Exhaustion Heat Syncope Heat Cramps Heat Edema Heat Rashes Dehydration**

All Populations •  Altered mental state (e.g., 
inappropriate behaviour, 
seizures, delirium, 
slurred speech, extreme 
lethargy, coma/loss of 
consciousness)

•  Very high core body 
temperature (40°C/104°F)

•  Associated symptoms 
include:

•  Nausea
•  Rapid heartbeat/breathing
•  Hot and dry or damp skin
•  Sweating may or may not 

be present

•  No altered mental state
•  High core body 

temperature (under 
40°C/104°F)

•  Increased thirst 
•  Heavy sweating 
•  Headache
•  Cool and/or damp skin
•  Weakness and tiredness
•  Muscle cramps
•  Nausea or vomiting

•  Brief loss of 
consciousness, 
usually in person 
standing for 
a prolonged 
period or rapidly 
changing 
positions 
in a warm 
environment

•  Painful and 
involuntary 
contractions of 
skeletal muscle

•  Flushed and/or 
moist skin

•  Swelling of 
hands, feet or 
other dependent 
areas

•  Tiny bumps on 
skin, usually in 
chest or upper 
back

•  Could result in 
tiny blisters

•  Dry mouth and tongue 
Sticky lips/mouth 

•  Drowsy or sleepy 
•  Little urine
•  Dark urin
• Dizziness
•  Sunken eyes

Specific to Infants and 
Children under 4 years

•  Very irritable (unable 
to express specific 
symptoms)

•  May present symptoms of 
dehydration as well

•  Very irritable (unable 
to express specific 
symptoms)

•  Very irritable 
(unable to 
express specific 
symptoms)

•  Mild/slightly 
high core body 
temperature 
may be present 
(less than 
39.5°C/102.5°F)

•  Can occur in 
diapered area 
or if baby is 
overclothed/
overdressed

•  Sunken soft spot 
(fontanelle) on baby’s 
head and cheeks

•  No tears when crying
•  Decreased urine output or 

dark urine
•  Irritable (unable to 

express specific 
symptoms)

Specific to Older
Children and
Adolescents

•  May be associated with 
exertion, e.g., sports

•  Muscle cramps (may be 
verbally expressed)

•  Nausea (may be verbally 
expressed)

Specific to Pregnant 
Women

•  Very high core body 
temperature (above 
39°C/102°F)*

•  Symptoms of severe 
dehydration such as 
labour contractions 
(Braxton Hicks) may 
present

•  Increase in core body 
temperature (under 
39°C/102°F)

•  Involuntary 
contractions 
may affect 
calves, arms and 
stomach area 
(most common)

•  Swelling most 
often seen around 
lower legs and 
feet

•  Tiny bumps on the 
skin, in particular in 
the crease between 
and beneath the 
breasts, crease 
where bulge of 
lower abdomen 
rubs against the top 
of pubic area, on 
back, inner thighs, 
armpits, and other 
creasing areas

•  Inadequate breastmilk 
production

•  False labour (Braxton-
Hicks) contractions

Source: Adapted from various sources.77

*       While literature is still being generated to form consensus, the current convention is to presume that pregnant women are at higher risk at a lower 
core body temperature due to the potential effect that it has on the developing fetus. This also reflects guidance published by the Centers for 
Disease Control and Prevention (CDC).

**   According to a publication in American Family Physician, if children present symptoms of dehydration, commercial electrolyte solutions or local/
home-based rehydration solutions should be administered using only clear liquids.78 Infants 6 months and under should be exclusively breastfed.

Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

High severity and urgency
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Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

Case management flow for 
diagnosing and treating HRIs in 
vulnerable populations
 
When vulnerable populations are admitted 
as patients to a health facility, it is important 
to ensure that they are assessed immediately 
for any HRIs, especially if they mention or 
exhibit any of the symptoms listed in Table 
3. To properly diagnose patients, clinicians 
and other health facility staff need to become 
familiar with the case management flow that 
is recommended for infants, children and 
pregnant women admitted to their facilities 
with symptoms of heat stress. 

The flow charts (see Figures 6 and 7) 
demonstrate how these populations 
can be triaged and treated at the health 
facility based on a hierarchy of symptom 

assessment. Each figure is followed by 
footnotes relevant to better understanding 
and interpreting the instructions in the flow 
charts, as well as a checklist for clinicians to 
go through prior to discharging the patient.

Management of HRIs in
health facilities

In 2022, Dr. Cecilia Sorensen and  
Dr. Jeremy Hess published an evidence-
based journal article on the treatment and 
prevention of HRIs in clinical settings, 
targeted towards addressing symptoms  
of heat stress in general adult populations. 
The full article and the case management 
flow chart can be found here.

Based on this understanding, the case 
management flow charts for paediatric and 
pregnant populations were developed.
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Figure 6 Case management of heat-related illnesses in paediatric populations

Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

1. Symptoms of central nervous system dysfunction may be subtle and can manifest as impaired judgment or inappropriate behaviour. However, children commonly present with more signi�cant neurologic symptoms such as seizures, delirium, hallucinations,  
 balance issues, slurred speech or coma.
2. Keep in mind that some cooling may have occurred during transportation and the temperature may be less than 40°C at the time of presentation. If in doubt, treat for heat stroke.
3. Assess for differential diagnosis if the patient presents with altered consciousness and/or elevated core temperature, such as severe traumatic brain injury (often accompanied by hyperthermia), infectious diseases (sepsis), toxic overdose,  
 meningitis/encephalitis, serotonin syndrome, neuroleptic malignant syndrome, thyroid storm, etc.

Figure 8 Case management �ow in paediatric populations 

Paediatric patient presents with exposure to hot weather and/or physical exertion

Symptoms of central nervous system dysfunction?
(inappropriate behaviour, seizures, delirium, slurred speech, lethargy, coma)1

Discuss return precautions and home heat safety prior to discharge

Heat Stroke 

Heat Exhaustion Heat Syncope Heat Cramps Heat Edema

• Remove from heat, 
rest in supine 
position

• IV or oral hydration

• Consider 
evaporative cooling

• Check core 
temperature and 
neurologic status 
every 30 min

• Obtain Chem 8 if 
available

• Observation until 
symptoms resolve, 
vital signs 
normalize and 
patient can tolerate 
oral �uids

• Observe until 
tolerating oral 
�uids, vital signs  
normalized, and 
other serious 
aetiologies 
excluded

• Observe until 
symptoms resolve

• For persistent 
cramps, consider 
IV �uids, and eval 
for rhabdomyolysis

• No observation 
necessary; to 
hasten resolution, 
consider 
compressive 
stockings and 
elevation of legs 
at home

• Remove from heat, 
passive cooling, 
rest in supine 
position

• Oral or IV 
rehydration

• Obtain EKG to 
evaluate for 
arrhythmia

• Remove from heat, 
rest, massage

• Oral 
electrolyte/�uid 
repletion

• Remove from heat, 
elevate lower 
extremities

• Diuretics not 
indicated 

Assess and manage airway, 
breathing and circulation

Infants and small children (age 0–4) Children and adolescents (age 4–18)

Evaporative cooling (ice packs to 
axilla, groin and neck, misting 
with water and direct fan) 

• IV volume repletion (20–40cc/kg cold isotonic crystalloid)

• Continuous core temperature monitoring (if available) or Q15 min core temp checks

• Antipyretics are NOT effective in reducing temperature and should not be given

• Consider benzodiazepine for seizures or shivering 

• Discontinue cooling when core temperature is 38°–39°C (100.4°–102.2° F)

• Obtain EKG, Chem 20 if available  

Admission to ICU for supportive care and monitoring for end-organ damage 
(liver, kidney, disseminated intravascular coagulation, acute respiratory distress 
syndrome, rhabdomyolysis) (min 48 hours)

Cold water immersion or evaporative 
cooling (if immersion not available)

Core temperature elevated
>40°C (104°F)?2 

Assess for heat-related illnesses while 
considering alternative diagnoses3

Yes

Yes No

No
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Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

Once the infant, child or adolescent is 
stabilized and/or provided the necessary 
treatment, the health provider is 
recommended to go through the following 
checklist before discharging and complement 
it with key risk communication messaging 
for the caregiver (provided in Section 3, 
under ‘BE AWARE of heat stress and protect 
yourself’). Specific medical instructions are 
included below.

Health provider checklist for discharge of 
infants, children and adolescents

 Discuss comorbidities and social factors 
with caregiver that may increase child’s 
risk of HRI

 Review recommendations to PREVENT 
future HRI and schedule any follow-ups 
during cooler parts of the day, week 
or month (can use list of messages in 
Section 3, under ‘BE AWARE of heat 
stress and protect yourself’)

 Review signs and symptoms of HRI in 
children (see Table 1) and ‘B.E.A.T. the 
Heat’ risk communication framework with 
caregiver to facilitate treatment of mild 
symptoms at home; advise caregiver to 
return to health facility if they observe any 
severe symptoms

 Ensure patient has a cool environment 
to return home to OR access to a nearby 
cooling facility; if not, advise on how 
to stay cool using fans, towels, baths, 
sprays, curtains, etc.

 Ensure family is being visited by a 
community health worker and has their 
contact information (if relevant to the 
community)

 Write prescription with advice for 
caregiver and other family members to 
keep handy

Specific recommendations for caregivers

DO NOT give infants and children 
paracetamol or other antipyretics at home if 
they are showing symptoms of heat stress 
again – implement the ‘B.E.A.T the Heat’ risk 
communication framework or bring to health 
facility if severe.

Example of paediatric case 
management adapted to  
the country level

The Government of India’s 2021 ‘National 
Action Plan on Heat Related lllnesses’ 
is intended to be used by government 
and private health care facilities, health 
departments, and policymakers tasked 
with strengthening health facilities 
and emergency response. Within it 
is an example of a clinical workflow 
for managing heat stroke in children, 
complemented by recommendations 
for managing heat stress in paediatric 
populations. See the action plan to  
learn more.

https://ghhin.org/resources/national-action-plan-on-heat-related-illnesses-india/
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Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

Figure 7 Case management of heat-related illnesses in pregnant populations

1. Pregnant patients may present with myriad symptoms, including contractions/pelvic cramping or high body temperature. Evaluate for active labour.
2. Symptoms of central nervous system dysfunction may be subtle and can manifest as impaired judgment or inappropriate behaviour, or more neurologic symptoms may be present, such as seizures, delirium, hallucinations, balance issues, slurred speech or coma.
3. Keep in mind that some cooling may have occurred during transportation and the temperature may be less than 38.9°C at the time of presentation. If in doubt, treat for heat stroke.
4. Assess for differential diagnosis if the patient presents with altered consciousness and/or elevated core temperature, such as severe traumatic brain injury (often accompanied by hyperthermia), infectious diseases (sepsis), toxic overdose, meningitis/encephalitis,  
 serotonin syndrome, neuroleptic malignant syndrome, thyroid storm, etc.
5. Heat Syncope: Alternative life-threatening diagnoses to consider include: pulmonary embolism, aortic dissection, coronary dissection, amniotic �uid embolism, uterine rupture, placental abruption, and ruptured ectopic.  
6. Heat Cramps: Alternative life-threatening diagnoses to consider include: HELLP syndrome, uterine rupture, ruptured ectopic, and placental abruption. 
7. Heat Edema: Alternative diagnoses to consider include: pre-eclampsia, deep venous thrombosis (DVT), and Mirror Syndrome. 

Pregnant patient presents with exposure to hot weather and/or physical exertion1

Symptoms of central nervous system dysfunction?
(inappropriate behaviour, seizures, delirium, slurred speech, lethargy, coma)2

Discuss return precautions and home heat safety prior to discharge

Heat Stroke 

Heat Exhaustion Heat Syncope5 Heat Cramps6 Heat Edema7

• Remove from heat, 
rest in supine
position

• IV hydration

• Consider
evaporative cooling

• Check core 
temperature and 
neurologic status 
every 30 min

• Obtain Chem 8 
if available

• Observe until 
symptoms resolve, 
vital signs 
normalize and 
patient can tolerate 
oral �uids

• Observe until 
tolerating oral �uids, 
vital signs  
normalized, and 
other serious 
aetiologies excluded

• Observe until 
symptoms resolve.

• For persistent 
cramps, consider 
IV �uids, and eval 
for rhabdomyolysis

• No observation 
necessary; to hasten 
resolution, consider 
compressive stockings 
and elevation of legs 
at home

• Remove from heat, 
passive cooling, 
rest in supine 
position (with 
displacement off 
uterus)

• Oral or IV 
rehydration

• EKG to evaluate for 
arrhythmia

• Remove from heat, 
rest, massage

• Oral 
electrolyte/�uid 
repletion

• Assess for preterm 
labour

• Remove from heat, 
elevate lower 
extremities

• Assess for 
pre-eclampsia, 
deep venous 
thrombosis (DVT)

• Diuretics not 
indicated

Assess and manage airway, 
breathing and circulation

• Cold water immersion or evaporative cooling (ice packs to axilla, groin and neck,

 misting with water and direct fan) if immersion not available

• IV volume repletion with cold crystalloid �uids

• Continuous core (rectal) temperature monitoring

• Antipyretics are NOT effective in reducing temperature and should not be given

• Consider benzodiazepine for seizures or shivering

• Discontinue cooling when core temperature is 38°C (100.4°F)

• Obtain EKG, Chem 20 if available  

Admission to ICU for supportive care and monitoring for end-organ damage 
(liver, kidney, disseminated intravascular coagulation, acute respiratory distress 
syndrome, rhabdomyolysis) (min 48 hours)

Core temperature elevated
38.9°C (102°F)?3 

Assess for heat-related illnesses while 
considering alternative diagnoses4

Fetal evaluation with continuous monitoring and ultrasound for evaluation of 
amniotic �uid and fetal activity (where available and viable gestational age)

Yes

Yes No

No

Figure 9 Case management in pregnant populations 

Patient in active labour
• Manage delivery, obtain core 

temperature, monitor for signs of 
central nervous system dysfunction

• If concern for heat stroke/exhaustion, 
begin immediate evaporative cooling

Fetal evaluation with continuous monitoring and ultrasound for evaluation of 
amniotic �uid and fetal activity (where available and viable gestational age)



Protecting Children from Heat Stress
A technical note

26

Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

As with paediatric populations, clinicians 
can go through the following checklist with 
pregnant patients and their caregivers to 
help lower the risk of subsequent HRIs. 

Health provider checklist for discharge of 
pregnant women

 Discuss comorbidities and social factors 
with caregiver that may increase the 
pregnant woman’s risk of HRI

 Review recommendations to PREVENT 
future HRI and schedule any follow-ups 
during cooler parts of the day, week 
or month (can use list of messages in 
Section 3, under ‘BE AWARE of heat 
stress and protect yourself’)

 Review signs and symptoms and the 
‘B.E.A.T. the Heat’ risk communication 
framework with the pregnant woman; 
emphasize the importance of immediately 
cooling the body and maintaining access 
to water

 Ensure patient has a cool environment 
to return home to OR access to a nearby 
cooling facility; if not, advise on how to 
stay cool using feet immersion, fans, 
towels, baths, sprays, curtains, etc.

 Ensure family is being visited by a 
community health worker and has their 
contact information (if relevant to the 
community)

 Recommend making follow-ups and 
prenatal visits in the cooler parts of the 
day or week

 Write a prescription with advice for woman 
and family members to keep handy

Specific recommendations for  
pregnant patients

 Sleep on left side to reduce the risk of 
swelling

 If starting to feel overheated, can place 
hands or feet in cool water for 20 minutes 
or so for relief, or use wet towels with  
a fan on

 It is OKAY to exercise at light and 
moderate intensity, as long as not 
feeling uncomfortable and hydrating 
properly during

Medications, complications and 
comorbidities

When issuing a treatment, clinicians 
should note what medications and existing 
vulnerabilities can predispose individuals 
towards a greater risk of experiencing heat 
stress, or cause complications due to it. 

Medication: Patients should be made aware 
of the effects of medications on body 
heat and dehydration. Patients should be 
encouraged to remain hydrated and to take 
all necessary breaks from heat exposure 
during their use. This will enable the patient 
to be more aware of what is contributing to 
their diagnosis and help them practice self-
care outside of the health care facility. 

Table 4 has a summary of medical drugs 
and agents to be aware of, provided by 
the Oregon Health Authority in the United 
States. It can be used as a handy aide by 
doctors and pharmacists.

©
 U

N
IC

E
F/

U
N

I1
40

97
4/

A
ss

el
in



Protecting Children from Heat Stress
A technical note

27

Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children

Comorbidities and health 
emergencies causing excessive 
mortality from heat stress

Many individuals are already more 
susceptible to extreme heat because they 
have pre-existing medical and health 
conditions that exacerbate the effects of 
heat stress; this could be due to infections 
or diseases triggering biological reactions 
that weaken the body’s response to heat 
stress. Additionally, individuals living in 
areas affected by health emergencies can 
also face higher risk from heatwaves or 
extreme heat periods, as the diversion of 
resources to another emergency leaves 
fewer staff, rooms and materials available 
to treat heat stress. 

For instance, researchers have found 
“significantly enhanced heat-related 
mortality during the first four heatwave 
episodes of 2020” in Portugal, at the same 
time that the COVID-19 pandemic was 
spreading along with a strain of influenza.81

Table 4 Mechanisms for medication increasing the risk of heat-related illnesses

Effect Medication/Agent

Reduced vasodilation Beta-blockers

Decreased sweating Anticholinergics, e.g., tricyclic antidepressants and benztropine, 
beta-blockers, antihistamines, phenothiazines

Increased heat production Antipsychotic drugs, e.g., risperidone and olanzapine; 
stimulants, e.g., amphetamine, cocaine, caffeine

Decreased thirst Butyrophenones, e.g., haloperidol and droperidol; angiotensin-
converting enzyme (ACE) inhibitors

Dehydration79 Diuretics, caffeine, alcohol

Aggravation of heat illness by worsening 
hypotension in vulnerable patients

Vasodilators, e.g., nitrates, calcium channel blockers, other 
antihypertensives

Increased toxicity for drugs with a narrow 
therapeutic index in dehydration

Digoxin, lithium, warfarin

Adapted from Oregon Health Authority.80

Protecting populations from extreme 
heat during the COVID-19 pandemic

Concurrent pandemics and disease 
outbreaks are known to complicate 
protocols traditionally useful for addressing 
heatwaves. G. S. Martinez et al. provide 
preliminary review on how to mitigate heat 
stress in the midst of concurrent outbreaks 
like the COVID-19 pandemic, including 
implementing strict personal protective 
protocols in shared cooling spaces, 
creating timed slots for outdoor activities, 
and other options that require testing and 
validation. Read more here.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7255271/
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Table 5 Medical conditions that put people at increased risk during periods of extreme heat

Condition Types

Chronic illnesses Heart disease, high blood pressure, diabetes, cancer, kidney 
disease, alcohol and other substance use, mental illness, 
respiratory illnesses (e.g., asthma)

Conditions that impair sweating Heart disease, dehydration, extremes of age, skin disorders 
(e.g., sunburn, prickly heat, excessive scarring and burns), 
congenital impairment of sweating, cystic fibrosis, Parkinson’s 
disease, quadriplegia, scleroderma, people taking medications 
with anticholinergic effects, acute illness

Impaired activities of daily living Poor mobility, cognitive impairment

Source: Oregon Health Authority.82

In addition, lifestyles that are solitary 
or socially isolated can add to one’s 
vulnerability, as can low socio-economic 
status, being employed in jobs requiring 
outdoor exposure – such as farming 
and construction work – and indoor 
environments without significant ventilation 
or mechanical cooling. 

Illnesses with similar symptoms 
and pathologies

Because most HRI symptoms are shared by 
other illnesses – such as headaches, high 
body temperatures and dizziness – there is a 
risk of misdiagnosing such illnesses as HRIs 
and vice versa. For example, sepsis, a life-
threatening infection that can lead to tissue 
damage and organ failure, has overlapping 

Therefore, it is important for facilities to: 
a) have contingency plans in place to treat 
heat stress in vulnerable populations during 
any disease outbreaks; and b) be aware of 
comorbidities that might complicate the 

treatment of and recovery from heat stress. 
Table 5 captures chronic illnesses and 
impairments that can leave individuals at 
higher risk of experiencing HRIs. 

symptoms and shared pathophysiological 
traits with heat stress. Symptoms of sepsis 
include high temperature, confusion and 
sleepiness, and shortness of breath.83 In 
pregnant women, pre-eclampsia can produce 
symptoms such as severe headaches, 
vomiting and sudden swelling of hands 
and feet.84 Maternal sepsis, which can 
also become a life-threatening condition, 
produces symptoms such as fevers, rapid 
heartbeat, dizziness, and fatigue85 – all 
common to heat exhaustion. 

Therefore, it is important for health providers 
to carefully consider the manifesting 
symptoms, differences in the combination of 
symptoms, social and biological factors, as 
well as medical histories when diagnosing 
patients who are presenting HRI symptoms.

Treat in health facility: Diagnosis and case management flow for pregnant women, infants and children
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Invest in preparedness: Preparedness is 
key to protecting vulnerable populations 
from heat stress

The ‘B.E.A.T. the Heat’ risk communication 
framework and patient case management 
in health facilities outlined in Sections 3 
and 4 provide the front-line response for 
prevention, diagnosis, care and treatment 
of heat stress with a focus on vulnerable 
populations. However, these models are 
only effective with the right investments in 
social and behaviour change (SBC), technical 
skills and critical resources.

Multilevel, multisectoral, and multi-
stakeholder preparedness and response 
planning is therefore key to support the 
front-line response needed to protect 
vulnerable populations. National and 
local governments must provide the 
necessary leadership to protect populations 
from heat stress. The response requires 

5
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Designing a communication 
campaign, step by step

UNICEF and Common Thread collaborated 
to design a programme guidance on how 
to approach and implement a holistic and 
data-driven behaviour change campaign. 
The guidance introduces each of the key 
components of an effective campaign, how 
to design multichannel communication 
plans, and more.

multisectoral engagement between health, 
education, transport and other sectors. 
Additionally, private sector and civil society 
engagement is key to ensure a ‘whole of 
society’ ownership, and to foster collective 
preparedness and response to support 
vulnerable populations.  

https://www.sbcguidance.org/tool-detail-understand?recordId=recWtGuhmtBkWlIEX
https://www.sbcguidance.org/tool-detail-understand?recordId=recWtGuhmtBkWlIEX
https://www.sbcguidance.org/tool-detail-do?recordId=rec25SytaPVCoZZ8J
https://www.sbcguidance.org/tool-detail-do?recordId=rec25SytaPVCoZZ8J
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Invest in preparedness: Preparedness is key to protecting vulnerable populations from heat stress

Planning and implementing a risk 
communication campaign

For an effective risk communication 
campaign, it is useful to consider an SBC 
approach. SBC seeks to apply tactics 
from marketing, social and community 
mobilization, mass media, entertainment, 
advocacy, interpersonal communication, 
social media and other communication 
approaches to support positive social and 
individual change. 

The ‘B.E.A.T. the Heat’ risk communication 
and first aid response (Section 3) provides 
a way of organizing the substantive 
elements within a communication 
campaign. This framework and relevant 
messaging (found under ‘BE AWARE of 
heat stress and protect yourself’ in Section 
3) would need to be contextualized based 
on local objectives, audience, language 
and data, and resources prioritized for the 
purpose of protecting children from heat 
stress. It is important for the campaign to 
link messaging and skilling with regular 

use of early warning systems and daily 
weather forecasts, in order to familiarize 
communities with the resources  
and practices. 

A primary health care approach requires 
community engagement dimensions where 
community actors and structures work 
together to meaningfully participate and 
leverage their existing resources to foster 
two-way dialogue, provide contextualized 
socio-cultural support, mobilize resources, 
and implement local-level action and 
solutions. Additionally, a ’whole of society’ 
approach, i.e., multi-stakeholder and 
multisectoral, is important to expand the 
outreach for protecting children and other 
vulnerable populations from heat stress. 
For this, it is important to engage health, 
education and other line ministries, private 
sector partners, civil society partners, young 
people and the media.

The risk communication campaign would 
need to be initiated in the weeks or months 
prior to anticipated extreme heat periods.
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Invest in preparedness: Preparedness is key to protecting vulnerable populations from heat stress

Preparing schools and ECD centres

Orienting teachers and care providers 

Teachers and ECD caregivers should 
be skilled on the ‘B.E.A.T the Heat’ risk 
communication framework and should 
effectively differentiate between mild and 
severe symptoms of heat stress in infants, 
children and pregnant women, and know 
what immediate actions to take in each 
case. This can prevent overburdening 
emergency care departments with mild 
cases that are manageable, allowing for 
quick treatment of severe ones before long-
term damage sets in.

Adapting policies and infrastructure

The following recommendations can help 
critical infrastructure such as schools and 
ECD centres effectively adapt to  
extreme heat:

•  Establishing a first-aid station including 
towels, water bottles, ORS packets and 
thermometers

•  Shifting play time to hours when the 
heat is lower (e.g., in the later afternoon 
or earlier in the morning) 

•  Providing shade and cooling appliances 
in key areas (e.g., a tent cover over or 
trees around a playground, curtains for 
classroom windows, or cooling fans in 
classrooms)

•  Instituting a looser school uniform policy 
for the spring and summer seasons 
(e.g., no ties or jackets, cotton clothing, 
breathable shoes, allowing hats)

•  More water stations provided on school 
grounds, and between-class breaks 
to allow for hydration (e.g., offering a 
hydration break every 30 minutes) 

•  Stocking ORS packets and sunscreen in 
every class and administrative room on 
the school grounds

•  Communicating with parents and 
students on the dangers of heat stress 
(e.g., conducting an awareness session 
at the next parent-teacher association 
meeting)

•  Posting communication material in 
classrooms highlighting best practices 
and heat-stress symptoms, and 
ensuring that students are able to 
provide peer-to-peer support

Managing extreme heat in schools in 
Arizona, United States

In 2021, The Arizona Department of 
Health Services developed guidance for 
schools on how they can better protect 
students during extreme heat periods and 
the transition period before. Examples 
include what can be done by students and 
administrators, as well as what can be 
adapted infrastructurally. The guidance can 
be found here.

https://www.azdhs.gov/documents/preparedness/epidemiology-disease-control/extreme-weather/heat/managing-extreme-heat-recommendations-for-schools.pdf
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Facilities need to be accessible  
and comfortable during extreme  
heat periods

According to a 2022 review, ”[h]igh ambient 
temperatures may also undermine healthcare 
seeking behaviors during pregnancy” as 
they can require pregnant women to wait in 
long queues in hot spaces to receive care. 

Facilities can make temporary adaptations 
to services and infrastructures that reduce 
these risks during extreme heat periods. 
A study of the health effects of the 2010 
heatwaves in Ahmedabad, India, found  
that relocating the maternity ward to  
lower floors had a protective effect on 
newborn health.

When considering how to protect and 
support staff comfort, this checklist on the 
Global Heat Health Information Network 
can be useful for ensuring that appropriate 
strategies are being implemented. 

Facilities will need to also prepare for 
higher admission rates to emergency 
wards during extreme heat periods and  
will have to adapt spaces accordingly.

Invest in preparedness: Preparedness is key to protecting vulnerable populations from heat stress

Preparing health care facilities

Training health care workers

Prior to predictable months of extreme heat, 
facility staff – clinicians, nurses, community 
health workers and midwives – can be 
trained to prevent, diagnose and treat 
HRIs, especially in vulnerable populations. 
In particular, this includes training health 
facility staff on case management flow charts 
for infants, children and pregnant women. 

Health departments can also explore 
how to integrate management of HRIs in 
children under 5 years into the Integrated 
Management of Childhood Illness framework 
in order to institutionalize the work.

Community health workers, private sector 
health care providers and midwives require 
a full understanding of the particular 
vulnerabilities of pregnant women and 
young children and how to ‘B.E.A.T. the Heat’. 
In addition to the training of health care 
workers, specific provisions must be made 
to ensure that they are understanding the 
risk communication framework to protect 
vulnerable populations from heat stress.

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/ijgo.14381
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3964840/
https://ghhin.org/faq/i-run-a-health-care-facility-how-can-i-protect-staff-from-heat-strain-and-heat-related-illness/
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The following steps can be taken in the 
months ahead of predictably hot periods as 
well as in the weeks prior to a forecasted 
extreme heat period.

In the 1–2 months before a heatwave or 
extreme heat period:

•  Designate a focal point to be responsible 
for monitoring the extreme heat and 
heatwave forecast, keeping staff 
informed, and assessing the facility’s 
readiness for response.

•  Develop checklists for facility 
preparation ahead of extreme heat 
periods, including case management 
for diagnostic and treatment services, 
appliances or alternative arrangements 
for cooling, necessary supplies and 
medications, shaded areas, first-aid 
stations, adapted personal protective 
equipment for staff, and capacity 
building.

•  Coordinate with front-line workers to 
ensure that key risk communication 
messaging is up to date and orientations 
on the ‘B.E.A.T the Heat’ risk 
communication framework are provided.

•  Consider mobile health units and 
telemedicine phone lines that can 
collaborate with front-line workers to 
provide urgent services to individuals 
who are exhibiting severe symptoms 
and are unable to make it to the  
facility in time.

•  Make necessary adjustments to the 
health facility to protect vulnerable 
populations from heat stress. This 
may involve relocating maternity and 
neonatal wards, organizing shaded 
waiting areas if the facility does not have 
any already, and providing regularly 
filled water tanks and cups.

•  Arrange team meetings prior to periods 
of extreme heat to discuss the facility’s 
preparations, including adjusted staffing 

plans to accommodate for increased 
emergency visits, a review of the triage 
policy, the case management flow charts 
for paediatric, pregnant and elderly 
populations, and how to document 
cases within existing data management 
systems. Adapt patient monitoring 
forms and electronic systems to capture 
relevant information.

•  Ensure that the health facility is at a 
comfortable temperature for patients 
and staff, and conduct a WASH FIT 
assessment to find any gaps in 
infrastructure, water supply, sanitation 
and service needs.

•  Arrange maintenance for cooling 
systems, vaccine fridges, windows and 
curtains prior to the spring and summer 
seasons, or prior to when extreme heat 
is generally predicted to occur.

•  Develop a business continuity and/or 
emergency contingency plan in case the 
power supply fails or there is a resource/
capacity shortage.

Invest in preparedness: Preparedness is key to protecting vulnerable populations from heat stress

Temperatures within health facilities

Different hospital rooms may require 
different optimal temperatures to make the 
patient feel as comfortable as possible. 

For operating rooms, clean workrooms and 
endoscopy suites, the temperature range 
should be 20°–23°C (68°–73°F).

For rooms that require greater degrees 
of patient comfort, such as delivery and 
patient rooms, 24°C (75°F) may be optimal.

For most other rooms and areas, a 
temperature range of 21°–24°C (70°–75°F) 
is ideal. 

Temperatures outside of the above ranges, 
as well as humidity levels outside of 30 per 
cent to 60 per cent relative humidity within 
the health care facility may give rise to 
greater stress and infection. Read more on 
the CDC’s recommendations here.

https://www.washinhcf.org/wash-fit
https://www.cdc.gov/infectioncontrol/guidelines/environmental/background/air.html
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During a heatwave or extreme  
heat period: 

•   Regularly publish daily weather 
forecasts in public spaces, along with 
key recommendations for pregnant 
women and caregivers of infants  
and children.

•  Enact maintenance protocols for water 
stations and other key areas, and for 
appliances for maintaining comfortable 
and heat-sensitive services.

•  Conduct weekly updates to all staff 
and provide regular reminders about 
the effects of HRIs on vulnerable 
populations.

•  Capture patient data related to  
HRIs regularly.

After a heatwave or extreme heat period:

•  Hold an evaluation meeting with 
staff to discuss how they dealt with 
it, what worked well and what needs 
improvement.

•  Regularly interact with community 
health workers and provide them 
refresher trainings, optimally ahead of 
subsequent predicted extreme  
heat seasons.

Planning Tools

In 2019, the World Health Organization 
developed a checklist that facilities can adapt 
and implement ahead of extreme heatwaves 
and seasons. The checklist, which can be 
found here, assesses whether the facility has:

•  A ready workforce that understands 
how to diagnose and address HRIs and 
related complications;

•  A risk management strategy;
•  Monitoring and assessment frameworks; 

and
•  Infrastructure that dissipates heat and 

reduces heat generation.

A simplified version of the checklist can be 
found in the Ahmedabad Heat Action Plan 
developed in 2019.  

Invest in preparedness: Preparedness is key to protecting vulnerable populations from heat stress

https://climahealth.info/resource-library/heatwave-checklists-to-assess-vulnerabilities-in-health-care-facilities-in-the-context-of-climate-change/
https://climahealth.info/resource-library/heatwave-checklists-to-assess-vulnerabilities-in-health-care-facilities-in-the-context-of-climate-change/
https://www.nrdc.org/sites/default/files/ahmedabad-heat-action-plan-2018.pdf
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Promote local action: Heat adaptation 
measures that can be implemented by 
local or regional governments

Local governments play a significant role 
in driving a ’whole of society’ approach at 
the local level, which includes engaging the 
private sector and civil society in triggering 
necessary adaptation protocols across shared 
spaces, including health facilities, schools, 
ECD centres, transportation hubs and other 
key public places. 

Based on the early warning system 
information or knowledge of predictable 
timing for extreme heat, local governments 
can trigger adaptation measures for critical 
institutions, including initiating capacity 
building for front-line workers and facility 
staff, undertaking risk communication 
campaigns, and establishing water points, 
short-term tents, and cooling centres in 
public spaces. 

6
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Cooling centres: Evidence and 
recommendations from the CDC

In 2017, the CDC did an evidence review 
of the effectiveness of various types of 
cooling centres used across the world.  
It found patterns in what made them  
cost effective and what barriers can 
potentially limit access by the most 
vulnerable populations – namely 
distance, transport, accessibility for  
the elderly, location and comfort.

Read more about the findings here.

https://www.cdc.gov/climateandhealth/docs/UseOfCoolingCenters.pdf
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Cooling centres can be spaces within 
government buildings, libraries, hospital 
waiting areas, community centres, schools 
on non-school days, and other buildings that 
can be accessed quickly by the public through 
available public transport options. Enclosed 
and air-conditioned shopping and other 
pedestrian areas can also be recommended 
for use for at least a couple of hours a day 
if households are unable to access cooling 
otherwise.

Cooling centres ideally provide air 
conditioning to users. In addition, or 
alternatively, they can ensure:

•  Drinking water stations with ORS  
packets available 

•  Front-line workers who can provide  
first aid

•  Cooling fans and/or handheld 
fans, towels, handheld misters and 
thermometers

•  Shaded areas that also provide 
ventilation (e.g., curtained windows that 
also provide cross-ventilation, tented 
open areas and courtyards)

•  A separate area for adolescent girls and 
women who may want privacy, with 
access to gender-segregated toilets

Local governments should have focal points 
and their own emergency or contingency 
protocols that can be triggered ahead of 
known extreme heat periods. This could 
include establishing local meteorological 
stations that have networks within the 
community they are serving. They should 
also be in regular contact with national focal 
points responsible for disseminating regular 
weather updates and emergency information 
via existing warning systems or other 
communication channels. 

In tandem with triggering policy and 
infrastructural adaptations, use of local 
offices and meeting halls should also be 
adapted. It is recommended that meeting 
times be shifted, and that workers are 
provided regular access to drinking water 
stations, resting areas, and information on 
the ‘B.E.A.T. the Heat’ risk communication 
framework.

For longer-term adaptation, local governments 
can invest in growing more green spaces and 
tree cover in public areas, increasing water 
points for the public, and pre-positioning 
tents, fans, ORS and supplies that can be 
deployed during periods of extreme heat.

Promote local action: Heat adaptation measures that can be implemented by local or regional governments
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Promote a multisectoral national 
response plan

Many countries have already developed 
extreme heat action or response plans 
outlining multisectoral approaches 
to mitigating the effects of excess 
heat on human health. The following 
recommendations have been taken from 
existing best practices found in country-level 
action plans and global guidance.

Effective coordination  
mechanisms to protect human 
health from excess heat

A quality multisectoral response plan at 
the national level should outline clear 
institutional and individual accountabilities. 
New roles for emergency/heat officers 
have emerged in some countries. These 
individuals will be responsible for 
coordinating with the mandated agency 
responsible for instituting climate-sensitive 
health measures to disseminate early 
warning system data, trigger communication 
and adaptation interventions, and monitor 
the effectiveness of the measures in place 
for evaluation and updating after the 
extreme heat period

7

©
 U

N
IC

E
F/

U
N

07
82

22
4/

S
ew

u
n

et

Resources at the Global Heat Health 
Information Network

The Global Heat Health Information 
Network is an independent, voluntary, 
and member-driven forum of scientists, 
practitioners and policy makers focused on 
improving capacity to protect populations 
from the avoidable health risks of extreme 
heat in our changing climate. 

Heat-health action plans

The World Health Organization has provided 
example guidance for drafting heat-
health action plans, which now exist in 47 
countries, the majority being in Europe. 
These plans can support governments in 
both improving the public health response 
and integrating the response into larger 
national plans on tackling climate change. 
The guidance can be found here.

https://ghhin.org/
https://ghhin.org/
https://www.who.int/publications/i/item/9789289071918
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Effective policies for coping with 
excess heat

A set of regulations and policies can be 
instituted for implementation during 
extreme heat periods. These can include 
shifting resources in health facilities, HRI 
diagnosis and treatment, adjusting the 
timing of and regulations around school 
attendance and uniforms, and protecting 
outdoor workers during these periods. 
These policies can also make provisions for 
more shaded areas, establish temporary 
cooling centres, and provide greater access 
to cooling appliances, medical supplies 
such as ORS packets, and infrastructural 
adaptations. 
 
Policies should include a strong focus on 
protecting the health of infants, children, 
pregnant women and senior citizens. 
Pregnant women, senior citizens and 
workers in general should also be granted 
special provisions if working in extreme heat 
conditions, such as outside in agricultural 
fields or in indoor structures prone to high 
temperatures. 

Early warning and notification 
systems

A heat alert system constitutes a set of 
incremental activities based on temperatures 
or heat advisories issued by the national 
weather service or other governmental 
agencies that provide weather forecasts 
and warnings. This supports a city or 
municipality in preparing a comprehensive 
plan that includes preparedness and 
response activities, which in turn allow for 
instituting an effective notification system 
through various communication channels. 

The notification system is ideally activated 
when temperatures or the combination 
of heat and humidity are at or exceed a 
threshold that is dangerous for the citizens’ 
health, which is set at different thresholds 
for different regions and countries. Some 
countries are going further to explore 
seasonally adaptive warning systems 
that adjust thresholds based on monthly 
indicators.86 Early warning and notification 
systems have overall been found to be 
effective in providing necessary information 
to communities and should be prioritized for 
investment by governments.

Global examples of workplace 
protections from heat stress

The National Resources Defense Council 
has compiled a list of examples on how 
various countries are developing and 
implementing protections and policies  
for workers exposed to heat. 

Multisectoral warning and 
notification systems

An example of a multisectoral alert 
protocol can be found in the Ahmedabad 
Heat Action Plan from India, developed  
in 2019.

Promote a multisectoral national response plan

https://www.nrdc.org/bio/teniope-adewumi-gunn/workplace-heat-protections-across-globe
https://www.nrdc.org/sites/default/files/ahmedabad-heat-action-plan-2018.pdf
https://www.nrdc.org/sites/default/files/ahmedabad-heat-action-plan-2018.pdf
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Ensuring a primary health care 
approach to protecting children 
and other vulnerable populations 
from heat stress

It is critical for the national multisectoral 
response plan to include a primary health 
care approach to managing heat stress. 
This includes supporting the planning and 
implementation of a risk communication 
campaign, preparing schools, ECD centres 
and health facilities, and providing support 
to local and regional governments as 
outlined in Section 4. 

Adapting built environments for 
the long term

Built environment87 refers to the part of 
the physical environment created and 
constructed by humans. Components of the 
built environment can be designed to reduce 
outdoor and indoor temperatures. These are 
often primary prevention strategies intended 
to prevent HRI from ever happening. These 
strategies are particularly advantageous to 
address the urban heat island, a phenomenon 
in which metropolitan areas are significantly 
warmer than surrounding non-urban areas, 
which is primarily due to the built landscape 
containing more concrete, dark roofs, 
transport, and less green space.

What shapes a built environment?

Recent literature has identified the various 
strategies that can be addressed holistically 
to keep people cooler. You can learn more 
from the following: 

Reducing the health effects of hot weather 
and heat extremes: from personal cooling 
strategies to green cities

Climate change and extreme heat events: 
how health systems should prepare

Access to cooling can also include 
programmes that provide support for 
cooler environments at home, in addition 
to community cooling centres. One specific 
example is known as ’cool roofs’, which 
are currently being implemented in parts 
of India, and which are painted white or 
covered with energy-reflecting materials 
that absorb less heat and can reduce 
temperatures inside buildings by 2°–5°C 
when compared with conventional roofing.88 
Providing green spaces, particularly in 
neighbourhoods with high levels of poverty, 
can help avoid increasing morbidities and 
mortalities due to HRIs.

Zoning/building regulations are city or 
municipal ordinances that guide or require 
developers to include infrastructure 
designed to reduce outdoor and indoor heat 
in residential or commercial development 
plans. Upon ratification of these policies, 
developers would be required to include 
climate change adaptation building 
strategies into all plans moving forward. 
This can also include seeding green 
canopies into urban plans more frequently 
and densely, as shaded surfaces have 
been shown to reduce the local ambient 
temperatures by 11° to 25°C compared to 
peak temperatures of unshaded areas.89

Monitoring and assessment 

A national monitoring framework will 
be useful for efficiently monitoring HRIs 
registered at individual health facilities. 
This can be implemented in collaboration 
with local or regional governments and 
the national agency overseeing the heat 
response. The indicators ideally capture 
presenting cases of HRIs by age group, 
gender and whether the patient is pregnant 
or not, in addition to other general 
indicators. Efforts are underway to establish 
global indicators for monitoring heat stress. 

Promote a multisectoral national response plan

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01209-5/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01209-5/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)01209-5/fulltext
https://catalyst.nejm.org/doi/full/10.1056/CAT.21.0454
https://catalyst.nejm.org/doi/full/10.1056/CAT.21.0454
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Conclusion

Heat stress is associated with a large range 
of child and maternal health outcomes, which 
have both short- and long-term implications 
on the resilience of communities, particularly 
those already vulnerable. Therefore, we 
hope that this note will serve as a basis for 
taking urgent action and protecting infants, 
children, and pregnant women from the 
growing climate crisis.

This technical note is a collation of existing 
evidence and best practices found in various 
country contexts. As the field continues to 
evolve and progress, and implementers 
share feedback on lessons learned, it is 
expected that this note will be updated and 
eventually contribute to more formal global 
guidance on this urgent issue.
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