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Abstract:

With the rise in global temperatures due to climate change, heat-related illnesses have become a
growing public health concern. Heatwaves are becoming more frequent, intense, and deadly,
especially in urban areas. Preventing these illnesses is crucial to saving lives, particularly among
vulnerable populations. So, controlling Heat Related illness is challenging job for any organization or
individuals. Effective control measure always help to minimize or control related to heat related

illness risk
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Objective:

Objective to publish this paper is to create awareness among society people to know about heat

related illness and their effective control prevention strategies.

1. Introduction:

Heat-related illness refers to a group of medical conditions that occur when the body is exposed to
excessive heat and is unable to cool itself effectively.

These conditions range from mild forms like heat rash

and heat cramps to more severe and potentially fatal

conditions such as heat exhaustion and heat stroke. Heat- o “
related illnesses can affect anyone, but they are

particularly dangerous for the elderly, children, people Y

with chronic illnesses, outdoor workers, and those living ; '

in poorly ventilated or overheated environments.
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Under normal conditions, the human body maintains its internal temperature around 37°C (98.6°F)

through mechanisms like sweating and increased blood flow to the skin. However, in extreme heat—
especially when combined with high humidity or physical exertion—these mechanisms may become
overwhelmed. As the body struggles to cool down, core body temperature begins to rise, leading to a

cascade of health problems. If not addressed promptly, this can result in severe illness or death.

The main types of heat-related illnesses include heat rash, which is a skin irritation caused by blocked
sweat ducts; heat cramps, which involve muscle pain or spasms due to salt depletion; heat
exhaustion, characterized by heavy sweating, weakness, dizziness, nausea, and possible fainting; and
the most serious, heat stroke, which occurs when the body temperature rises above 40°C (104°F).
Heat stroke is a medical emergency that can lead to permanent organ damage or death if not treated

immediately.

Heat-related illnesses are a growing concern globally due to rising temperatures caused by climate
change. According to the World Health Organization, climate change is expected to significantly
increase the number of heat-related deaths and illnesses in the coming decades. Urban areas, where
concrete and asphalt trap heat—a phenomenon known as the "urban heat island effect"—are
particularly at risk. Additionally, heatwaves are becoming more frequent, intense, and prolonged in

many parts of the world, placing additional strain on public health systems.

The impacts of heat are not distributed equally. Vulnerable populations such as low-income
communities, those without access to cooling systems, and individuals with pre-existing health
conditions face the highest risks. Furthermore, outdoor workers—such as farmers, construction
workers, and delivery personnel—are especially prone to heat stress due to prolonged exposure and

physical exertion in high temperatures.

Prevention of heat-related illness involves both individual and community-level strategies. On an
individual level, staying hydrated, wearing lightweight clothing, avoiding outdoor activity during
peak heat hours, and taking frequent rest breaks can help reduce risk. At the community level, early
warning systems, public education campaigns, access to cooling centers, and emergency response

plans are essential to mitigate the effects of extreme heat.
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2. Worldwide Heat related illness & Death

Every year several people are affected due to heat and few key data are:

= As per World Meteorological Organization, World Health Organization, Between 2000 and
2019, there were approximately 489,000 heat-related deaths per year globally, with 45%
occurring in Asia and 36% in Europe . Heat-related mortality among those aged 65 and older

increased by about 85% between 2000-2004 and 2017-2021

» As per World Health Organization, Reddit, Voice of America, In the summer of 2022, an
estimated 61,672 excess deaths in Europe were attributed to heat.

» Asper The Lancet , Reddit, In 2023, Europe experienced 47,690 heat-related deaths between
June and September

= A report Published on Wikipedia, During the 2024 Hajj pilgrimage in Mecca, at least 1,301
people died due to extreme heat (over 50 °C), and 2,764 cases of heat-related illness were
recorded in a single day

» As per data published on Wikipedia, Other significant historical heatwaves include the 2010
Russian heatwave (~56,000 deaths) and the 1911 France heatwave (~41,000 deaths)

3. History of Heat-Related Illnesses

Heat-related illnesses are health conditions that result from prolonged exposure to high
temperatures, often in combination with high humidity and physical exertion. These illnesses have
affected people for thousands of years, but understanding, prevention, and treatment have evolved

significantly over time.
3.1 Ancient and Pre-Modern History

o Ancient Egypt, Greece, and Rome: There is evidence from ancient texts (like those of
Hippocrates and Galen) describing symptoms that resemble heat exhaustion and heat

stroke. Terms like "sunstroke" were commonly used.

o Hippocrates (5th century BCE) linked environmental conditions like heat and

humidity to health.

All rights reserved © IJISEI 2024


http://www.ijournal.iseindia.in/
https://wmo.int/media/news/heatwaves-and-wildfires-coincide-anniversary-of-call-action-extreme-heat?utm_source=chatgpt.com
https://www.who.int/mega-menu/health-topics/popular/excessive-heat?utm_source=chatgpt.com
https://www.reddit.com/r/environment/comments/14wqkdp?utm_source=chatgpt.com
https://www.voanews.com/a/hundreds-of-thousands-of-people-dying-from-preventable-heat-related-causes-wmo/7186014.html?utm_source=chatgpt.com

International Journal of Institution of Safety Engineers (India)

“Published by Institution of Safety Engineers (India)”
Volume 8, Issue 2, April-June 2025 Available online at www.ijournal.iseindia.in

o Ancient Roman soldiers were trained to rest during the hottest parts of the day,

indicating early understanding of heat illness.
o Military Campaigns:

o Armies throughout history, including those of Alexander the Great and Napoleon,
suffered significant losses due to heat-related conditions during summer campaigns or

in desert climates.

3.2 19th Century

e With industrialization and urbanization, heat-related illnesses became more prominent,

particularly among:
o Factory workers
o Construction workers
o Soldiers (especially in colonial settings such as British troops in India and Africa)
o "Sunstroke' became a commonly recognized term in military and medical literature.

o In tropical colonies, European doctors began writing detailed medical observations on the

dangers of heat exposure, though treatments were still primitive.
3.3 20th Century Advances
o World Wars:
o Soldiers in hot climates (e.g., North Africa during WWII) faced extreme heat stress.

o Military medicine advanced understanding of dehydration, electrolyte loss, and core

body temperature regulation.
e 1950s-1970s:

o Research in sports medicine and the military (especially U.S. Army and NASA) led to

better recognition of heat illness stages:
» Heat cramps

= Heat exhaustion
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= Heat stroke (the most severe)
o The concept of thermoregulation and its limits became central.
e Public Health:

o Urban heat waves (e.g., Chicago heat wave of 1954) led to hundreds of deaths,

showing the danger to vulnerable populations (elderly, poor).

3.4 Late 20th — Early 21st Century

o Heat Waves: Increased frequency and severity of heatwaves due to climate change have

made heat illness a growing public health concern.

o Chicago Heat Wave (1995): Over 700 deaths; exposed gaps in emergency response

and urban planning.

o Europe Heat Wave (2003): Over 70,000 deaths across Europe—mostly among
elderly people.

e Occupational Health:

o QGrowing recognition of risks to agricultural and construction workers.

o OSHA and other agencies began to develop heat safety standards and guidelines.
e Sports Medicine:

o Better protocols for hydration and monitoring in high-intensity sports.

o Awareness campaigns around Exertional Heat Stroke (EHS) in athletes.

Recent Developments (2010s—2020s)

e Climate Change: Global warming is increasing the prevalence and severity of heat illness.

Urban "heat islands" and extreme weather events make this worse.
o Technology:
o Wearables that monitor core temperature and hydration.

o Apps and alerts for high heat index days.
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o Public Health Initiatives:

o Heat action plans in cities.

o Cooling centers and early warning systems.
e Research:

o Studies on how social inequality, aging, chronic disease, and urban design impact

vulnerability to heat illness.

4. Causes of Heat-Related Illness

Heat-related illness occurs when the body is unable to properly regulate its temperature in hot
environments, leading to a range of conditions that can become severe or even life-threatening. These
illnesses include heat cramps, heat exhaustion, and heat stroke, among others. Understanding the
causes of heat-related illness is essential for prevention, especially as global temperatures continue to

rise due to climate change.
4.1 High Environmental Temperatures

The most obvious and direct cause of heat-related illness is exposure to high environmental
temperatures, especially during heatwaves or in hot climates. When the surrounding temperature
rises above the body’s ability to cool itself, it leads to a buildup of internal heat. This is made worse

in areas with poor air circulation, such as overcrowded or poorly ventilated indoor spaces.
4.2. High Humidity

Humidity plays a major role in the development of heat-related illnesses. When the air is humid,
sweat does not evaporate effectively. Since evaporation is the body's primary cooling mechanism,
its failure causes the body’s core temperature to rise. Even moderate temperatures can become

dangerous if humidity levels are high.
4.3 Dehydration

Dehydration occurs when the body loses more fluids than it takes in, particularly through sweating.

Without enough water, the body can't sweat properly or maintain normal body functions, increasing
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the risk of overheating. Dehydration also affects electrolyte balance, leading to symptoms such as

fatigue, confusion, and muscle cramps.
4.4 Excessive Physical Activity in the Heat

Engaging in strenuous physical activity in hot weather—such as exercising, manual labor, or
participating in outdoor sports—can significantly increase the body’s internal temperature. If the heat
generated by muscles during activity is not dissipated efficiently, the person can quickly become

overheated.
4.5 Inappropriate Clothing

Wearing tight, heavy, or non-breathable clothing in hot weather can trap heat and prevent sweat
from evaporating. Dark-colored clothing can also absorb more heat from the sun, further raising body
temperature. Protective gear used by workers and athletes may also increase the risk if not properly

designed for hot conditions.
4. 6 Certain Medications and Medical Conditions

Some medications, including diuretics, beta-blockers, antihistamines, and antidepressants, can
interfere with the body’s ability to cool itself by reducing sweat production or altering hydration
levels. Additionally, people with chronic illnesses such as heart disease, obesity, or diabetes are

more prone to heat-related complications.
4.7. Age and Vulnerability

Infants, young children, and older adults are particularly vulnerable to heat-related illness due to
their reduced ability to regulate body temperature. Older adults may also have chronic health
conditions or take medications that increase risk. Infants rely on caregivers to recognize signs of

overheating, making timely intervention critical.
4.8 Lack of Acclimatization

Individuals who are not used to hot environments—such as travelers, new workers, or athletes—are
at greater risk because their bodies have not yet adapted to heat stress. Acclimatization, which
involves gradually increasing exposure to heat, helps the body improve sweat efficiency and reduce

strain.
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4.9. Urban Heat Islands

Urban areas with dense construction, limited greenery, and high energy use create “urban heat
islands”, where temperatures are significantly higher than surrounding rural areas. These conditions
increase the likelihood of heat-related illness, particularly for residents in low-income neighborhoods

with limited access to cooling options.

In Simple way we can say that Heat-related illnesses occur when the body cannot properly cool itself,
often due to high temperatures, high humidity, physical exertion, or inadequate hydration. Common

types include:

a) Heat Rash — Skin irritation from excessive sweating.

b) Heat Cramps — Muscle pains or spasms due to loss of salt from sweating.

¢) Heat Exhaustion — Symptoms include heavy sweating, weakness, dizziness, nausea, and
headache.

d) Heat Stroke — The most severe form. Body temperature rises above 104°F (40°C), which can

be life-threatening. Symptoms include confusion, fainting, and even unconsciousness.

5. Who Is at Risk?

e People with chronic illnesses (e.g., heart disease, diabetes)
e Outdoor workers (e.g., farmers, construction workers)

o Infants and young children

e Elderly individuals

o Athletes and military personnel

e Individuals without access to air conditioning

6. Control Measures:

Preventing heat-related illness requires a combination of personal precautions and community-level

interventions. At the individual level, staying hydrated is crucial. Drinking plenty of water before,
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during, and after physical activity helps the body maintain its natural cooling mechanisms. People
should avoid strenuous activity during peak heat hours (typically 11 a.m. to 4 p.m.) and take

frequent breaks in the shade or in air-conditioned spaces when possible.

Wearing lightweight, loose-fitting, and light-colored clothing allows better air circulation and
reduces heat absorption. Using fans, cooling towels, or taking cool showers can also help lower
body temperature. It is important to monitor vulnerable groups, such as the elderly, children, and

those with chronic illnesses, as they are at higher risk.

At the community level, early warning systems and public awareness campaigns are essential,
especially during heatwaves. Cities can establish cooling centers for people without access to air
conditioning. Employers should implement heat safety protocols for outdoor workers, including rest

breaks and hydration schedules.

In a simple way heat related illness can be control through below method
6.1 Engineering Controls

a) Improve ventilation (e.g., fans or air conditioning).

b) Use reflective shields to reduce radiant heat.

¢) Install cooling systems in hot environments.

> o . Wy
6.2 Administrative Controls "
L\ v,
a) Schedule heavy tasks during cooler parts of the day. )
i 4
“ -

b) Rotate job duties to reduce exposure time.

c¢) Provide regular rest breaks in shaded or cool areas.

6.3 Personal Protective Measures

a) Encourage workers to wear lightweight, light-colored, loose-fitting clothing.
b) Provide plenty of cool drinking water and encourage frequent hydration.

c¢) Use cooling vests or damp towels when appropriate.
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6.4 Training and Awareness

a) Educate employees on the signs and symptoms of heat-related illnesses.

b) Train workers on first aid and emergency response procedures.

¢) Encourage a “buddy system” to monitor coworkers for signs of heat stress.

In case of any emergency or symptoms, call on emergency contact No. / Occupational Health Center

7. Conclusion

Heat-related illnesses are entirely preventable, yet they continue to cause illness and death around
the world. Understanding their causes, recognizing the symptoms early, and taking simple preventive
actions—Ilike staying hydrated, resting in the shade, and avoiding strenuous activity in extreme
heat—can make a life-saving difference. Effective control measures always help to minimize or
control related to heat related illness risk. There is Need to conduct different programs to create
awareness among people and avoid working in direct sunlight area during high temperature. Need to
take effective safety control measures as necessary. In case of any emergency contact with

Occupational Health center or call to emergency contact Number.

In conclusion, heat-related illness is a serious and preventable health issue that is becoming more
common as global temperatures rise. Increased awareness, proactive planning, and targeted public
health interventions are vital to reducing the human toll of extreme heat and protecting the most
vulnerable populations. As climate change continues to intensify, addressing heat-related illness must

become a global priority in health and disaster preparedness.
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