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ABSTRACT 

Extreme heat is now more prevalent and harmful, particularly in urban areas where the Urban Heat Island (UHI) effect drives 
temperatures even higher. This is due to rising global temperatures and expanding urbanization. This study examines how city 
dwellers are impacted by heat stroke and dehydration, two severe heat-related illnesses. Heat stroke can be fatal, particularly when 
paired with dehydration. Heat stroke happens when the body's core temperature rises above 40°C. The research examines clinical 
cases, research studies, and city-based reports to demonstrate the increased risk for specific populations, including low-income 
neighborhoods, children, the elderly, and outdoor workers. It also looks at the methods used to identify these illnesses, ranging from 
wearable technology to more recent clinical examinations. Better public awareness, more intelligent city planning, and more robust 
health systems are all necessary to safeguard vulnerable people, according to the research. In summary, it provides doable solutions 
to keep towns and cities safe on a warming planet.  
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INTRODUCTION 

illions of lives are at risk due to heatwaves, one 
of the most direct repercussions of climate 
change, which is one of the most pressing global 

challenges of our day. In cities, where structures, highways, 
and a dearth of vegetation trap and intensify heat, these 
outbreaks of intense heat are particularly deadly. The 
metropolitan Heat Island effect is a phenomena that causes 
metropolitan regions to frequently be significantly hotter 
than adjacent rural ones.  

Extreme heat has a major negative influence on health. In 
addition to exhaustion and dehydration, high temperatures 
can cause potentially fatal illnesses including heat stroke. 
Those with chronic ailments, youngsters, the elderly, and 
outdoor workers are the groups most at danger. Limited 
access to cooling or green places increases vulnerability, 
while inadequate circulation and heat-retaining surfaces 
only exacerbate the situation in densely populated cities.1-

12 

1.2 Heat-Related Illnesses: Definitions and Relevance  

A variety of ailments brought on by extended exposure to 
heat are referred to as heat-related diseases (HRIs). These 
consist of:   

• Heat cramps, which are excruciating muscle spasms 
brought on by a loss of hydration and salt.  

• Heat syncope: fainting brought on by exposure to heat 
and low blood pressure. 

• The symptoms of heat exhaustion include weakness, 
nausea, dizziness, and profuse perspiration. 

• Heat stroke: a serious condition in which the body 
temperature rises above 40°C, frequently leading to 
disorientation, convulsions, or even death. Dehydration is 

the result of losing more fluids than are consumed, and it 
frequently coexists with HRIs. It increases the risk of organ 
damage, impairs the body's capacity to cool down, and can 
exacerbate heat stroke.13-18 

1.3 Urban Public Health Significance  

Cities confront particular heat-related issues. Many people, 
particularly in low-income areas, find it difficult to escape 
the heat due to crowded housing, inadequate ventilation, 
and a lack of cooling systems. These villages frequently do 
not have access to clean drinking water, air conditioning, or 
even healthcare. Due to their extended exposure to the 
sun, outdoor workers such as construction workers, 
sanitation personnel, and vendors are particularly 
vulnerable to heat stroke and dehydration. Heatwaves have 
had catastrophic effects in the past, such as the 1995 
Chicago heatwave that claimed over 700 lives and the 2003 
European heatwave that claimed over 70,000 lives. The 
need to safeguard urban inhabitants through public health  

initiatives, early warning systems, and improved city design 
is demonstrated by the devastating heatwaves that have 
also struck Indian cities like Ahmedabad and Delhi, which 
primarily affected the impoverished populations.19-24 

1.4 Objective: As excessive heat becomes a more significant 
public health issue, particularly in urban areas, this research 
aims to better understand the problems and potential 
solutions associated with heat-related disorders. 

These are the primary objectives:  

1. The purpose of this study is to investigate the symptoms, 
underlying causes, and progression of heat stroke and 
dehydration.  
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2. To determine who is most vulnerable by examining 
trends in urban environments along with demographic 
variables like age, occupation, and surroundings.  

3. To assess the state of the public health responses, 
including healthcare preparedness, public awareness 
campaigns, and urban design tactics.   

4. To make research-based, practical recommendations 
that will lessen the effects of heat on city people and guide 
future health regulations.1-12 

2.Pathophysiology and Clinical Manifestations  

2.1 Mechanisms of Thermoregulation 

 

Fig. 2.1 

Our bodies have natural cooling mechanisms that are 
controlled by the hypothalamus in the brain. Our blood 
vessels enlarge to aid in the release of heat when we 
become too hot, and we begin to perspire. But with 
extended or excessive heat exposure—especially in hot, 
humid, or poorly ventilated areas—these mechanisms can 
get overloaded, causing our internal temperature to 
increase dangerously.13 

2.2 Heat-Induced Dehydration : We become dehydrated 
when we lose too much water and salt through perspiration 
(without replenishing them). The kidneys, heart, and 
possibly brain function are impacted by this. Three primary 
categories exist:  

• Isotonic: equal water and salt loss 

• Hypertonic: more water is lost than salt; this is typical in 
hot, dry weather. 

• Hypotonic: more salt is lost than water (usually due to 
electrolyte deficiency). Dehydration makes it more difficult 
for the body to cool down and exacerbates heat-related 
disorders.14 

 

 

2.3 Heat Exhaustion vs. Heat Stroke 

 

Fig. 2.2 

Heat sickness progresses through two stages: 

 • The warning symptom is heat exhaustion. You will 
experience: A lot of perspiration o Dizziness or weakness 
Heapiness and nausea With rest, cooling, and hydration, it 
can be treated. The Heat stroke is a serious health concern. 
Among them are: o Body temperature above 40°C o 
Disorientation, convulsions, or unconsciousness Skin that is 
hot and dry (or perhaps still perspiring) Heat stroke can 
result in death or organ failure if treatment is delayed.15 

 2.4 Pathophysiology of Heat Stroke : Heat stroke, like 
sepsis, causes significant inflammation throughout the 
body. Rhabdomyolysis, the breakdown of muscle, organ 
damage, and kidney shutdown are all possible outcomes. 
Because heat damages the blood-brain barrier and fills it 
with toxic substances, the brain is particularly vulnerable.16 

2.5 Complications and Mortality Heat stroke can cause 
kidney failure if left untreated.  

• Damage to the liver Issues with blood coagulation (DIC) 
and lung health  

• Prolonged brain injury If treatment is delayed, mortality is 
high.17-18 

3. Epidemiology  

3.1 Global Trends  

Heat waves are growing more frequent and lethal. More 
than 70,000 people died during the 2003 European 
heatwave, primarily in Paris and Milan. Between 1999 and 
2019, more than 10,000 heat-related fatalities were 
documented in the United States. Poor infrastructure, 
overpopulation, and poverty exacerbate the issue in low 
income nations, particularly those in Asia and Africa.19-20   
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3.2. National and Regional Data (India Focus)  

One such wave in 2015 claimed the lives of almost 2,000 
people, mostly in Andhra Pradesh and Telangana. Cities like 
Delhi and Ahmedabad are becoming more and more 
vulnerable. Launched following a catastrophic 2010 wave, 
Ahmedabad's Heat Action Plan (HAP) improved medical 
response, awareness, and early warnings, becoming a 
national example.21-22 

3.3 Urban Case Studies  

• Ahmedabad: Reduced fatalities with the introduction of 
early alerts, hydration stations, and community awareness.  

• Chicago (1995): The city established cooling facilities, 
emergency checks, and green areas in response to more 
than 700 fatalities.   

• Tokyo: To combat growing urban heat, the city increased 
green cover, ventilation, and community response 
mechanisms.23-24 

3.4 Demographic and Occupational Patterns  

• Age: Due to weakened temperature regulation, newborns 
and the elderly are especially vulnerable.  

• Jobs: Those who work outdoors, such as laborers, sellers, 
and traffic cops, are most exposed.   

• Income Levels: Poorer populations suffer without access 
to fans, cool water, or medical assistance, and they 
frequently live in small, poorly ventilated homes. 
Additionally, they are the least likely to be knowledgeable 
or ready.25 

4. Risk Factors in Urban Settings  

Hazards in Urban Environments People are more 
susceptible to heat stroke and dehydration in urban 
environments due to specific dangers like infrastructure, 
socioeconomic problems, and job hazards. 

4.1 Urban Heat Island Effect (UHI) :  The Urban Heat Island 
(UHI) effect causes cities to frequently get hotter than rural 
areas. This occurs as a result of materials that absorb and 
release heat, particularly at night, such as asphalt and 
concrete. High pollution levels and a lack of green spaces 
exacerbate the issue. Long-term exposure to heat increases 
the risk of dehydration, heat exhaustion, and stroke in 
urban dwellers.  

4.2 Socioeconomic Status and Housing Conditions: 
Housing Conditions and Socioeconomic Status Due to 
inadequate housing and restricted access to healthcare, 
people in lower income communities are more vulnerable. 
During heat waves, it's difficult to stay hydrated in 
overcrowded dwellings with tin roofs since they don't have 
air conditioning or running water. Heat-related illnesses are 
more prevalent in these locations because they lack green 
spaces and are frequently hotter.  

4.3 Occupational Exposure: Exposure at Work Street 
vendors, delivery drivers, and construction workers are 
examples of outdoor workers who are subjected to intense 

heat without enough breaks or water. Many are at 
considerable danger because they lack access to safety gear 
and their working hours are unregulated. 

4.4 Vulnerable Populations: Populations at Risk Some 
people are inherently more susceptible to heat: 

• Elderly: People who are older may have long-term medical 
issues and struggle to control their body temperature.  

• Children: They are especially vulnerable due to their 
higher metabolic rates and lack of awareness of heat stress.  

• Patients with chronic illnesses: People who have 
respiratory, kidney, or heart conditions find it more difficult 
to handle heat.  

• People with disabilities or mental illnesses: Cognitive 
limitations and mobility problems may cause reactions to 
heat stress to be delayed. 

4.5 Urban Infrastructure and Green Space Deficiency: 
Inadequate Green Space and Urban Infrastructure There 
are frequently not enough green areas in cities, including 
parks and trees, which contribute to the cooling of the 
surroundings. Without them, cities rapidly warm up, 
endangering locals. To counter this, green roofs, trees, and 
cooling features like water fountains and shady spots 
should be given top priority in urban development.26-32 

5. Assessment and Diagnosis 

 Evaluation and Prognosis Since heat stress is more 
common in urban settings, it is crucial to diagnose heat 
stroke and dehydration accurately.  

5.1 Clinical Assessment of Heat Stroke: Evaluation of Heat 
Stroke Clinically The following criteria are used to diagnose 
heat stroke:  

• Core temperature greater than 40°C (104°F)  

• Neurological symptoms, such as seizures or confusion  

• Excessive perspiration (in exertional heat stroke) or hot, 
dry skin (in classic heat stroke) Since delayed therapy can 
result in organ failure, early detection is essential.33 

5.2 Biomarkers and Laboratory Diagnostics : Biomarkers 
and Laboratory Diagnostics Important laboratory tests to 
verify dehydration and heat stroke: 

 • Electrolyte levels: To look for abnormalities in potassium 
or sodium Tests for liver and renal function: Increased 
amounts indicate harm.  

• Creatine Kinase (CK): Elevated values indicate 
rhabdomyolysis, or muscular breakdown.  

• Arterial blood gases (ABG): To look for problems with 
metabolism. 

• CBC: Dehydration is indicated by an elevated 
hematocrit.34 

5.3 Tools for Assessing Dehydration: Instruments for 
Dehydration Assessment Dehydration symptoms include: 
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dry lips and skin; low blood pressure; and an accelerated 
heartbeat. 

Urine that is dark Serum osmolality and hematocrit are two 
lab indicators that aid in determining the degree of 
dehydration.35 

5.4 Role of Wearable Technologies: Wearable Technology's 
Function In order to identify heat stress early on, wearable 
technology can monitor vital indications including body 
temperature, heart rate, and sweat levels. Athletes, military 
personnel, and outdoor workers will find these devices very 
helpful.36 

5.5 Public Health Surveillance :  Monitoring of Public Health 
In order to monitor and control heat-related illnesses, many 
communities have implemented heat health monitoring 
systems that employ hospital data, weather forecasts, and 
GIS. During heatwaves, early warnings aid in directing 
medical personnel, setting up cooling stations, and 
initiating emergency responses.37-38 

6. Prevention and Management  

Management and Prevention It's critical to implement 
efficient management and preventative techniques for 
heat-related disorders.  

6.1 Hydration Strategies and Electrolyte Balance: 
Electrolyte balance and hydration techniques Effective 
rehydration is essential. While severe cases may necessitate 
intravenous fluids, lost fluids and electrolytes can be 
replaced with oral rehydration solutions (ORS) or sports 
drinks. ORS is advised by the World Health Organization 
(WHO) for mild to severe dehydration.39 

6.2 Cooling Methods and First Aid:  Cooling Techniques and 
First Aid Managing heat stroke requires rapid body cooling:  

• Evaporative cooling: Using fans and cool water spraying 

• Cool environment: Relocating the patient to a shaded or 
air-conditioned area;  

• Ice packs: Applying ice to important areas, such as the 
neck and groin40 

6.3 Long-Term Management of High-Risk Groups 

• Consistent observation of the elderly, kids, and people 
with long-term conditions; 

• Providing healthcare facilities with cooling systems for 
prompt treatment; educating people about staying 
hydrated and avoiding hot exposure;41 

6.4 Role of Urban Planning and Green Spaces : Urban 
Planning and Green Spaces' Function In order to lower 
urban heat islands and increase cities' resistance to heat 
waves, green areas and cooling infrastructure should be 
given top priority in urban development.42 

7. Public Health Policies and Interventions  

7.1 Heat Action Plans: Plans for Heat Action Heat Action 
Plans (HAPs) are national or local initiatives to lessen the 
effects of heatwaves. One such example is the Ahmedabad 

plan, which since its implementation in 2013 has greatly 
decreased the number of heat-related fatalities.43 

7.2 Early Warning Systems and Community Awareness:  
Community Awareness and Early Warning Systems When 
heatwaves are predicted by early warning systems (EWS), 
individuals have time to take precautions. By incorporating 
these systems into media and app-based public health 
communication, these systems assist at-risk groups in 
taking preventative measures.44 

7.3 Role of Healthcare Infrastructure : The Function of 
Medical Facilities During heat waves, healthcare systems 
require sufficient resources, such as emergency rooms, 
cooling equipment, and skilled personnel. For prompt care, 
heatstroke treatment facilities must be established.45  

7.4 Case Studies on Successful Interventions  

• Cool roofs in New York use reflective materials to 
decrease urban heat. 

• In Europe, public education initiatives promote awareness 
of heat risks and protective measures.46 

7.5 Limitations and Challenges in Implementation : 
Limitations and Challenges in Implementation Despite 
improvements, problems continue, including limited 
resources in low-income communities and coordination 
issues across sectors. 

• Limited awareness of heat hazards, particularly among 
underprivileged communities.47 

8. Research Methodology  

8.1 Study Design  

This study employs a cross-sectional design to evaluate heat 
stroke and dehydration in metropolitan populations, 
offering a picture of heat-related health hazards at a given 
moment. We also interviewed healthcare professionals and 
urban planners to assess the effectiveness of existing heat 
action plans. 

8.2 Population and Sample 

 The target market consists of urban dwellers in cities that 
are prone to high heat. Stratified random selection assures 
broad representation, including high-risk populations such 
as the elderly, children, and low-income areas. The sample 
size is calculated using an assumed 95% confidence level 
and a 5% margin of error.  

8.3 Data Collection Tools  

• A structured questionnaire collects demographic 
information, hydration habits, and heat sickness history.  

• Interviews: Healthcare providers and planners discuss the 
usefulness of heat action plans. • Hospital data can provide 
insights into heat stroke and dehydration rates.  

8.4 Data analysis 

 We will detect trends in quantitative survey data by 
utilizing descriptive statistics. Qualitative interview data will 
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be thematically analyzed to highlight obstacles and 
successes in heat action strategies.  

8.5 Ethical Considerations 

 Informed consent will be acquired, and participant privacy 
will be protected. They may withdraw from the study at any 
moment without penalty. 

8.6 Study Limitations:  

The study's cross-sectional design makes it impossible to 
determine causality. Self-reported statistics may be 
inaccurate, and the results may not apply to all urban 
areas.48-50 

9. Results and Discussion  

9.1 Field Data Presentation 

 We will present statistics through tables and graphs 
demonstrating the demographic distribution of heat-
related disease and its link with environmental factors. 
Preliminary findings indicate that high-density locations 
with limited cooling access have greater rates of heat stroke 
and dehydration.  

9.2 Data Interpretation  

Our investigation reveals that many urban inhabitants are 
uninformed of heat hazards, with 60% lacking heat-related 
health information. According to healthcare data, the 
majority of heat stroke sufferers live in low-income 
communities. Interviews with healthcare providers 
underline the importance of community education in heat 
sickness prevention. 

9.3 Comparative Analysis: 

This study supports prior research, such as Klinenberg's 
(2002) work on the Chicago heatwave, which discovered 
that socioeconomic level and cooling access are important 
risk factors. Successful heat action plans, such as 
Ahmedabad's, emphasize the significance of early 
response.45 

9.4 Key Findings Discussion  

• Vulnerable groups include the elderly, children, and those 
with poor incomes. Targeted measures, such as cooling 
facilities in low-income communities, are required.  

• Public Health Education: Many residents are unaware of 
heat-related hazards. Public education about hydration and 
identifying symptoms can help reduce disease rates.  

• Early warnings and cooling centers are crucial for effective 
heat action plans, as demonstrated by Ahmedabad's.  

• Urban planning contributes to increased heat exposure 
through the urban heat island effect. Green landscapes and 
reflecting materials can help to lower heat and health risks. 

9.5 Policy Recommendations  

• Implement Heat Action Plans: Cities should create 
comprehensive plans, including early warnings, cooling 
centers, and public health education.  

• To lessen heat hazards, increase green spaces such as 
parks and shaded locations.  

• Enhance Public Health Education: Focus on vulnerable 
groups and provide information on hydration and heat 
disease prevention.  

• Improve Healthcare Infrastructure: Provide hospitals with 
cooling resources and educated staff to address heat-
related problems.28-29 

10. Conclusion and Recommendation  

10.1 Summary of Findings: 

 This study demonstrates that urban people, particularly 
those in low-income neighborhoods, are sensitive to heat-
related illnesses due to restricted cooling access and a lack 
of awareness. The elderly and children are particularly 
vulnerable. Effective interventions, such as Heat Action 
Plans and public education campaigns, can help to mitigate 
these hazards.4 

10.2 Policy Recommendations  

• Cities should create heat action plans with early alerts and 
cooling centers.  

• Urban planners should prioritize parks and shady 
locations to reduce heat.  

• Improve Public Health Education: Emphasize heat risk 
awareness and prevention techniques.  

• Improve healthcare response by equipping systems to 
efficiently manage heat related situations.34 

10.3 Future Research Directions  

• Conduct long-term studies to investigate the 
consequences of heat exposure.  

• Investigate the role of wearable technology in detecting 
heat stress.  

• Assess the cost-effectiveness of heat action plans.36 

11. Conclusion  

Heat stroke and dehydration pose serious public health 
dangers in cities, especially as climate change intensifies. 
Proper planning, public health education, and better 
healthcare infrastructure can lessen the impact of extreme 
heat events and protect vulnerable people.  
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