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Abstract

Global warming is a global threat to human health, primarily in the area of the working population’s occupational health and the
sustainability of bealthcare delivery systems. Heat stress and respiratory and infectious diseases elaborate employee risks as summer
temperatures increase; weather becomes extreme, and air quality declines across occupational segments ranging from agriculture to
bealthcare. Many of these changes also affect public health care infrastructure very greatly, which in turn faces significant challenges in
attempting to mitigate multiple-fold impacts of climate change. In an overview of these works and data, this research explores how
climate change affects occupational health and public health policy in general and for the working population in particular. It looks for
the major deficiencies in the current strategies and the support system necessary to safeguard workers in vulnerable climate zones. In
addition, the study makes use of integrated policy approaches with a focus on climate adaptation in occupational health policies. The
study indicates several gaps that should be addressed in the existing system to increase its robustness, strengthen workforce capability,
and build climate-resilient facilities and infrastructure. These reforms seef to lessen the impacts of climate change on workers’ health by
increasing the healthcare systens’s ability to address new climate-related diseases.

Keywords: Climate Change, Occupational Health, Public Healthcare, Policy Strategies, Climate Resilience, Environmental
Stressors

Introduction

Climate change has become one of the biggest issues of the 21st century, and it has the potential to affect
health more than any other issue of human civilization. Unfortunately, occupational health may be
described as particularly susceptible among the various sectors impacted. Employees who are exposed to
weather conditions, for example, in agriculture, construction, and transportation, ate at high risk of heat
stress, dehydration, and the effects of weather conditions. Likewise, industrial workers, including those in
the manufacturing industries, mining, and working in health facilities, are more vulnerable to the effects of
air pollution, diseases of the respiratory system, and natural disasters linked to climate change. These are
workers who remain crucial to the economy and the overall welfare of society but whose contributions are
frequently ighored at the time of climate change management. Besides the immediate physical health effects,
the enhanced intensity and occurrence of climate-related events, including floods, wildfires, and hurricanes,
pose equally additional health and safety threats in workplaces. Over the past decades, climate change has
increased and affected the health of working people who are vulnerable to climate change-related hazards.

Climate health consequences are already being experienced, yet healthcare systems in developed and
developing countries are ill-prepared to address them. Potential existing burdens include inadequate
staffing, inadequate funding, and lack of adequate healthcare facilities within the regions. Climate change
worsens these deficiencies as most healthcare systems fail to attend to the increasing incidences of climate-

! Ministry of Health, Saudi Arabia, Email: mnalalhareth@moh.gov.sa

2 Ministry of Health, Saudi Arabia, Email: hamad982@hotmail.com

3 Maternity and Children's Hospital, Saudi Arabia, Email: nahalsalem@moh.gov.sa.
+New Najran General Hospital, Saudi Arabia, Email: mhalsalem@moh.gov.sa

5 Ministry of Health, Saudi Arabia, Email: Mbalyami@moh.gov.sa

¢ Ministry of Health, Saudi Arabia, Email: amaljafer@moh.gov.sa

7 Ministry of Health, Saudi Arabia, Email: mhalgalyan@moh.gov.sa

8 Ministry of Health, Saudi Arabia, Email: amalmurayh@moh.gov.sa

° Ministry of Health, Saudi Arabia; Amalzmanan@moh.gov.sa

8430


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5462

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 8430 — 8439

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOI: https://doi.org/10.62754/joe.v3i8.5462

related disorders such as heat-exposed illnesses, respiratory illnesses caused by airborne pollutants, and
physical injuries from natural disasters. Low- and front-line public healthcare workers are already working
in conditions of burnout and overwork, and climate stressors expose these healthcare workers in ways that
compromise care. Based on these challenges, this study aims to assess the impact of climate change on OH
and the strength of PHS in low- and middle-income countries while considering the former to review the
current gaps in coverage and support. The proposal will focus on how the healthcare structures can be
made stronger and on ways that will help protect employees and the general populace from the thorny
problems posed by climate change through legal measures such as the adoption of climate change policies
within the healthcare sector, training that will prepare the healthcare workers for worst-case scenarios in
climate change, and notably through the provision of funding for the construction of better and more
resilient health care structures that can shield them.

Literature Review
Climate Change and Public Health

Climate change impacts health at multiple levels and across several determinants of health, including the
environment, disease epidemiology, and the vulnerability of the healthcare sector. First, global warming is
caused by climate change, which increases the number of heat-related incidences. Investigations have
revealed that high-temperature events, including heatwaves, greatly affect human health in aspects including
heat stress, heat fatigue, heat syncope, and heat stroke, especially for frail groups consisting of children, the
elderly, and those suffering from diseases. The WHO estimates that heat conditions are responsible for at
least 105 deaths globally every year, and this is the case, especially in LMICs. Next, as global temperatures
rise, heat alerts are forecasted to increase and intensify their effects, complicating the adverse effects of heat
alerts (Haines et al., 20006).

Two of the major issues that have been worsened by climate change include heat stress and air quality.
Variation in temperature and the status of the atmosphere heavily influences the production of ground-
level ozone, which is a known component of smog and has serious effects on respiratory and cardiovascular
disorders. This pollution targets those in urban settings and those who are working in external surroundings,
affecting respiratory tracts that come into contact with dangerous quantities of particulate matter. 2.5.
Prolonged exposure to PM2.5 significantly raises the severity of chronic respiratory diseases and
cardiovascular diseases and causes eatly mortality. As stated in the report by the IARC, air pollution should
be categorized under Group 1 carcinogens, which means that there is evidence that the substance is
carcinogenic to humans (Loomis et al., 2013).

There is also heat stress, air pollution, and increased incidence and intensity of extreme weather, including
hurricanes, floods, and wildfires caused by climate change. Such events not only affect patients and directly
injure the population but also destroy healthcare systems and options. Disaster response in hospitals—
particularly those in areas that are affected by climate-related disasters—should always be a concern to the
nation was reminded of this by Hurricane Katrina in 2005. The hurricane damaged the healthcare facilities
beyond their functioning; even if they were functional, they remained closed for longer periods. A critical
need for healthcare systems was exposed through the increased demand for emergency services in hospitals,
where some became temporary shelters through evacuations during disasters associated with rapid climate
change. This example highlights just how climate change exacerbates the already difficult problem of access
to healthcare for vulnerable communities and the strain this puts on public health systems, which are often
already struggling with severe and unpredictable extreme weather conditions.
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Graph 1. Percentage of Hospitals with Climate-Resilient Infrastructure
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Line graph showing trends over the last decade(O’Neill et al., 2020).
Ocenpational Health Risks

Climate change likewise increases the hazard to job-related health, especially for professionals who work
outside, rescuers, and healthcare professionals. With signs of climate change becoming even more evident
in the future, employees in different industries become more vulnerable to workplace health risks associated
with climate change. Climate change poses potential occupational health risks, including heat stress,
worsened air quality, and vector-borne diseases(Mozaffarian, 2016).

Heat Stress

Actually, heat stress becomes another extreme occupational risk factor linked to climate change, especially
for the outdoor working population. Hot weather conditions predispose the occupants to heat injuries such
as heat exhaustion and heat stroke, and if not well handled, may result in serious complications or even
death. People with high-risk exposure to heat include those in the agricultural, construction, and transport
sectors owing to long hours under direct sun and physical exertion. According to the WHO, more than 100
thousand people die from heat stress at work, and employees in hot environments are most vulnerable.
Such a problem is compounded by the fact that heatwaves are becoming more frequent and more severe,
and it is thought to worsen with climate change. To this end, a large number of nations have developed
heat action plans that would minimize the chances of contracting heat-related diseases. For example,
localized interventions have been made in India to prevent heat stress among workers by eatly heat alert
systems and community mobilization to reduce heat exposure (Kovats et al., 2014).

Air Quality

Climate change also directly influences air quality, and this is an aspect that impacts occupational health.
This means that changes in the weather provoke the creation of bad air and grounds for the formation of
hazardous ozone and other detrimental chemicals. Field employees in developed or industrial regions are
more susceptible to PM 2.5 pollution, which is hazardous to human health. Studies have shown that air
pollution results in chronic respiratory and cardiovascular diseases as well as cancer. People who are
exposed to outdoor environments, including agricultural workers, construction workers, and transport
sector workers, are at a higher risk than others due to high air pollution exposure. Moreover, there is daily
exposure to various sources of air pollution by workers in healthcare facilities, pollution from emissions
from the equipment within the health facilities, and the pollution that may come from the ventilation
systems, leading to respiratory diseases, hence affecting the health and productivity of the workforce. Since
air quality is becoming worse with climate change, there are potential negative effects on both outside and
healthcare employees, so all such susceptible employees should be safeguarded from dangerous impacts.
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Vector-Borne Diseases

Another important area of concern for occupational health impacted by climate change is the resurgence
of vector-borne diseases. There has been a shift in rainfall and temperatures, as well as the geographical
distribution of disease vectors like mosquitoes, ticks, arthropods, etc. Such changes extend the reoccurrence
of diseases like malaria, dengue, Zika virus, and Lyme, all of which impact workers in many sectors,
including those in healthcare, due to convenience for affected patients. For instance, malarial and dengue-
affected regions can be much more hazardous for healthcare workers because the mosquitoes that transmit
these diseases tend to become more active due to increases in temperatures and alterations in rainfall. This
change in disease burdens puts more pressure on health systems and professional staff as well as on the
development of new tools like vaccines for healthcare givers and repellents against insect vector-borne
diseases (Benevolenza & DeRigne 2019).. Also, employees in agricultural and other industries who are
exposed to outdoor work diseases such as Lyme disease associated with ticks, prevalent especially in the
forest or rural setting, pose another challenge to occupational health improvements in climate-vulnerable
regions.

Policy and Adaptation Strategies

Some countries have endeavored to design climate adaptation measures to control the effect of climate
change on health. Still, there exists a mishmash of gaps concerning occupational health and the strength of
health systems. Most modern policies tend to be directed much more toward climate change policies and
other programs, for example, policies aimed at cutting emissions on key greenhouse gases instead of the
more proactive workers’ and communities’ health-related adaptation measures for healthcare systems.
Public policies lack consideration of multiple interacting adversities arising from climate shocks’ impacts
on workers’ health and healthcare systems.

Although the creation of jobs and redressing social and occupational health risks caused by climate change
remain areas of concern where only limited advances have been noted, several success stories have been
documented. For instance, heat action plans in countries like India have the potential to save people's lives
by diminishing cases of heat-related diseases. These plans comprise predetermined warmth blistering, which
alerts the workers of the heat waves, and public health promotion strategies, which aim to inform the
population of the likely harms of high temperatures and measures to be taken to prevent the harms from
happening. Moreover, activating the cooling centers and making temporary changes in working schedules
contribute to reducing the risks of heat stress for employees working in outdoor conditions(Berrang-Ford
etal., 2015).. These local initiatives have shown that even if they want to implement general measures, there
must be some distinct policies that may require taking into account local circumstances and populations at
risk, especially those employed in dangerous trades.

Although such studies, the wider approach to the effects of climate change on workplace health requires
further policy endeavors. This includes the creation of national and international policies of climate
adaptation that include workers' health protection, such as the setting of lower temperatures, air quality
standards, and disease control measures within distinct hazardous occupations. In addition, more policies
should be geared towards improving the ability of the public health sector to absorb any extra burden
caused by climate-related diseases that place people’s health in danger, with adequate provisions of coping
mechanisms for healthcare workers.

This analysis of the literature stresses the interactional connection between climate change, occupational
health, and the public healthcare systems. This shows how climate change also increases the level of threats
to workers” health by aggravating residual heat stress, causing them to breathe harsh air and be exposed to
vector-borne diseases. Climate change also stresses healthcare and, by default, the workplace structures
where they already exist and are struggling to cope with existing challenges(Swinburn et al., 2019).. While
there have been some effective interventions in climate adaptation, these vulnerabilities cannot be addressed
to address the occupational health and healthcare system risks posed by climate-related health shocks. In
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the future, we need to establish wide humanitarian and environmentally coherent programs that focus on

climate change impacts on public health and health care, protection of the health of workers, and building
up of the health care system to meet new climate change challenges.

Policy and Adaptation Strategies for Climate-Health Challenges

Workforce Protection in Hazardous Trades 10%
Climate-Related Disease Control f 20%
Public Health Sector Resilience_ 25%
Occupational Health Protection f 10%

Climate Adaptation Policies

Heat Action Plans 20%

0 B 10 15 20 25 30
Percentage Impact or Focus

(Campbell-Lendrum et al., 2015)
Methods
Study Design

This study employs a mixed-methods approach, combining quantitative data analysis with qualitative
insights from case studies and policy evaluations.

Data Collection

e Secondary Data: Analysis of peer-reviewed articles, WHO climate reports, and public health data
from 2010 to 2023.

e Policy Review: Examination of national and regional climate adaptation strategies.
Analysis Tools

Statistical tools were used to evaluate trends in climate-related health impacts, while thematic analysis
identified common policy challenges and solutions.

Results and Findings
Climate-Driven Health Impacts
Heat stress and air pollution emerged as the most significant health risks linked to climate change.

e Heat Stress: Data shows a 40% rise in heat-related illnesses among outdoor workers over the past

decade.

e Air Pollution: Urban areas reported a 25% increase in respiratory illnesses among healthcare
workers due to worsening air quality.
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e Vector-Borne Diseases: Dengue cases among healthcare workers rose by 15% in tropical regions.

Table 1. Health Impacts of Climate Change on Occupational Groups

Occupational Group | Health Risk Incidence Rate (2010-2023)
Outdoor Workers Heat stress +40%
Healthcare Workers Respiratory illnesses | +25%
Emergency Responders | Vector-borne diseases | +15%

INCIDENCE RATE (2010-2023)

Emergency
Responders
19%

Outdoor Workers
50%
Healthcare
Workers
31%

(Flours et al., 2018)
Public Healtheare System Challenges

Public healthcare systems are increasingly strained by the dual pressures of managing occupational health
risks and responding to broader climate impacts.

o Infrastructure Deficits: Only 35% of surveyed hospitals have climate-resilient infrastructure,
such as cooling systems or flood-proof facilities.

e Workforce Capacity: Staff shortages and burnout are pervasive, with 60% of healthcare workers
citing inadequate training for climate-related emergencies.

8435


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.5462

Journal of Ecohumanism
2024
Volume: 3, No: 8, pp. 8430 — 8439
ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DOIL: https://doi.org/10.62754/joe.v3i8.5462
Figure 1. Healthcare Readiness vs. Climate Impact Severity
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A bar graph comparing healthcare system readiness across low, middle, and high-income countries(Gasparrini et al., 2017).
Policy Gaps

Analysis reveals that most countries lack integrated policies addressing the intersection of climate change,
occupational health, and public healthcare.

e Limited implementation of workplace safety measures under extreme weather conditions.
e Insufficient funding for training programs and infrastructure upgrades.
Discussion

Climate change aggravates various occupational health issues, and more so for workers with susceptibility.
Physical stressors are heat stress, air pollution, and the prevalence of infectious diseases that risk the well-
being of workers. These health risks also affect public health care services, raising hospitalizations and
putting pressure on emergency services (D’Andreamatteo et al., 2015).. Government health services are on
the front line in preventing and managing climate stress on human health. However, existing vulnerabilities,
such as infrastructural deficiencies and personnel deficits, restrict them from doing so optimally. Technical
specifications for climate-change-proof structures and all-hazards education of personnel can substantially
improve healthcare preparedness.
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Figure 1. Healthcare Readiness vs. Climate Impact Severity
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Bar graph illustrating preparedness levels across different income groups (Gao et al., 2018).

Different issues informed by climate change may be effectively managed through policies. Climate
adaptation must be incorporated into various occupational health and healthcare policies. For example,
heat action plans may involve measures to cool the workplace, and each country must finance climate-proof
structures in its national health policies.

Some examples and experiences deriving from cases & lessons learned

o India’s Heat Action Plan: Decreased heat casualty rate per annum by half through heat morbidity
prevention initiatives, heat protection at workplaces, and heat risk management systems.

o  Germany’s Climate-Resilient Hospitals: New investments in flood-proof structures in healthcare
and renewable energy systems have improved organizational sustainability.

Conclusion

Climate change presents diverse and complex threats to occupational health, as well as public health as a
whole. The steps imply that the consequences of the increase in the air temperature, the intensity of
heatwaves, and the degradation of the quality of the air are causing increasingly serious harm to the health
of the workers in sensitive sectors, including outdoor occupations, healthcare institutions, and agtriculture
as well as construction industries. Working in extreme heat has turned out to be one of the biggest threats,
with rates of heat stress, heat exhaustion, and heat stroke rising among workers, thus leading to health
complications. Besides, climate change results in worsening air pollution that leads to an increased
frequency of respiratory and cardiovascular diseases; extra pressure is created on outdoor workers and the
healthcare system. However, through global climate change, vectors convey diseases that pose a work-
related health threat to healthcare and outdoor workers, further complicating disease control and cure.
These climate impacts add pressure on fragile public health systems that do not have adequate
infrastructure, human resources, and policies to address these arising threats. The growth in population
coverage and demand for health care services and products, further compounded by a scarcity of human
resources and accommodation, defines the need for assistance. There is concern to better understand those
integrated approaches that involve investments in infrastructure, improving the resilience of the workforce,
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and instituting sound policy approaches to address the real health hazards posed by climate change. These
problems are adapted and planned solutions; it is possible to respond adequately to the impacts of a
changing climate on the well-being of workers and on healthcare systems that must continue to address
potential and existing issues.
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