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1.

The American College of Rheumatology (ACR) acknowledges the significant impact of
environmental factors on human health and supports policies that address the
disproportionate impact of environmental exposures on vulnerable populations, including
those living with rheumatic diseases.

The ACR aims to assess the needs of the rheumatology community as it relates to the
potential impacts of the environment on rheumatic disease patients and healthcare
systems.

The ACR supports continued research to identify existing gaps within the field of
rheumatology as they relate to environmental impacts on human health and rheumatic
disease diagnosis, treatment and outcomes and integrating these findings into medical
curriculum and continuing education resources.

Rheumatologists and rheumatology health professionals are encouraged to become
educated about the relationship between environmental factors and human health,
particularly as it pertains to the onset, progression, and management of rheumatic
diseases.

The ACR encourages hospitals and health care systems to adopt sustainable infrastructure
and resource conservation to decrease the environmental impact of the practice of
medicine.

BACKGROUND:

Individuals with chronic rheumatic disease are increasingly vulnerable to the effects of changes
to the earth’s climate and extreme weather events. Rheumatologists and allied rheumatology



health professionals witness these impacts in the clinic. Fluctuations in air quality and
temperature can intensify rheumatic disease symptoms, increasing the risk of disease flares or
hospitalization (1). Extreme weather events may disrupt healthcare infrastructure, affecting
patient access to timely care and treatment.

The American College of Rheumatology (ACR) agrees with the broad scientific consensus that
long-term shifts in global temperature and weather patterns are driven by increased concentration
of heat-trapping greenhouse gases in the atmosphere (2). The 10 warmest years on record have
occurred in the last decade, with 2024 as the planet’s warmest (3). The shift in global
temperature correlates with increased prevalence of severe weather events, with 27 climate
related disasters in the United States cumulating in over $1 billion in damages in 2024 (4).

As climate-related events grow more frequent, the burden of rheumatic disease continues to
grow. As the nation's leading cause of disability, arthritis affects approximately 60 million adults
nationwide, or one in four Americans (5). An additional 300,000 children in the United States are
diagnosed with juvenile arthritis (6). The widespread reach of rheumatic disease set against the
backdrop of an increasingly unstable global climate underscores the need to understand how
environmental stressors affect health outcomes for rheumatic disease patients.

Manifestations of Environmental Hazards with Potential Impacts on the Health of
Rheumatic Disease Patients:

The adverse effects of climate variability will disproportionately impact vulnerable populations,
particularly those who have been historically, economically, and socially marginalized. These
social determinants are well-documented contributing factors to racial and ethnic disparities in
rheumatic disease, as socioeconomic status has been associated with worsened health outcomes
in systemic lupus erythematosus and rheumatoid arthritis (7-9). Like other determinants of
health, the intersection of environmental stressors and existing social vulnerability has been
shown to affect health outcomes. Rheumatic disease patients living in areas with greater social
vulnerability have an increased risk of recurrent hospitalization due to extreme heat events (10).
In addition to exacerbating disease burden in vulnerable populations, environmental stressors
contribute to increased health care utilization and associated costs attributed to hospitalization.

Shifts in global climate lead to diminished air quality; extreme weather and temperature events;
an increased prevalence of wildfires and floods; agricultural disruptions; and a greater burden of
infectious diseases, all of which have complex and layered effects on human health. Climate
variability’s impact on rheumatic disease is best understood by looking at how specific
manifestations of environmental instability affect rheumatic disease patients.



Air Quality & Exposure to Pollutants:

Along with ultraviolet (UV) radiation, air pollution is one of the best studied environmental
factors regarding its impact on rheumatic diseases. Air pollution can induce systemic
inflammatory responses via a variety of mechanisms and has been identified as a potential risk
factor for the development of rheumatic disease (11). Additional studies have shown an
association of pollution with the incidence and activity of RA, SLE and Sjogren’s, as well as an
increase in gout flares (12-20).

More extreme wet and dry cycles are correlated with an increased risk of large wildfires in the
western United States and Canada (21). Wildfires are associated with the release of PM2.5
containing sulfates, nitrates, black carbon and silica (22) which are ten times more toxic than
background PM (23). Additional research is needed to specifically address the impact of
exposure to wildfire smoke on patients with rheumatic diseases.

A variety of other environmental toxins may also have a negative impact on rheumatic diseases —
including pesticides, persistent organic pollutants, endocrine-disrupting chemicals and nano
plastics (24-31). Use of certain pesticides may increase antifungal drug resistance, increasing the
morbidity and mortality of fungal infections in the immunosuppressed. (32).

Extreme Weather:

The increase in sea surface temperatures has been associated with increased hurricane activity
and a higher proportion of stronger Category 4-5 hurricanes (Lapointe). Fragile patients with
rheumatic diseases, particularly those dependent on immunosuppressive medications, may
experience reduced access to health care and medications due to hospital and practice closures,
pharmacy supply chain issues, lack of refrigeration due to power loss, and displacement from
homes with evacuations due to hurricanes (34-35). In the wake of hurricane Ida, rheumatologists
reported the loss of $450,000 worth of infusible medications due to power outage disrupting the
refrigeration of perishable biologics (36). Patients encountered delays in infusion administration
and care as appointments were rescheduled to account for clinic closure during the storm.

Extreme Temperature:

Heat waves can lead to heat illness in susceptible patients, with higher mortality rates in the
elderly and in those with heart disease or lung disease (37-39). Rheumatic disease patients with
cardiac and pulmonary complications may have an increased risk of injury during a heat wave.
Heat waves have also been associated with an increase in admissions for kidney disease and an
increased rate of acute kidney failure (40). Extreme heat could put patients with systemic lupus
erythematosus and some types of vasculitis at greater risk for hospitalization, given the common
occurrence of kidney disease with these conditions (41).

Some regions in the U.S. have experienced more extreme cold events related to disruptions in the
polar jet stream due to changes in atmospheric weather patterns (42). Extreme cold events can



negatively impact patients with Raynaud’s phenomenon. Symptoms for these patients can be
particularly worsened in temperatures below 20 °F (43). Patients with rheumatoid arthritis may
experience flares of joint pain and swelling in colder weather, at times leading to increased
hospital admissions (44). Studies have also shown an increase in outpatient visits by Sjogren’s
patients and increased joint pain with a variety of arthritic conditions during cold weather (45).

Extreme weather events have been shown to produce negative mental health outcomes including
anxiety, acute stress reactions and post-traumatic stress disorders, sleep disruption and suicidal
ideation. Those with low socioeconomic status and less access to services are especially
vulnerable (46). Though no studies to date have focused on the mental stress associated with
environmental stressors and rheumatic diseases, research has demonstrated that autoimmune
diseases can be triggered by or exacerbated with mental stress (42-43). The adverse effects will
disproportionately impact vulnerable populations, including racial and ethnic minority groups
that tend to fare worse with their rheumatic diseases (47-48).

Vector-borne illness:

There are a variety of infections with arthritic manifestations that are spread by mosquitoes and
tick vectors. Increasing precipitation and temperatures have altered the seasonal growth patterns
and habitat ranges of these vectors. Optimal weather conditions for “mosquito days” have
increased up to two weeks with warmer weather in most of the contiguous United States (49).
Infectious agents with arthritic manifestations are expected to increase in range in North America
in the coming decades, including dengue, chikungunya and Lyme disease (50-55).

Disruptions in Global Food Supply Chain

Extreme weather events, drought, changes in soil fertility, and decreasing crop yields and
bioavailability of nutrients in foods are projected to increase malnutrition and food insecurity
(56). While no studies directly evaluate the impact of food insecurity on patients with rheumatic
diseases, there is evidence of increased severity of RA and SLE in the context of nutritional
impairment (57-59). Several studies have also demonstrated an association between malnutrition
and systemic involvement in scleroderma, including skin, pulmonary, and gastrointestinal
manifestations (60).

Sustainable Practice of Medicine:

Energy Use:

The health care sector is the second most energy-intensive industry, surpassed only by food
production. Hospitals and health systems spend $9 billion annually on energy costs, while also
producing approximately 2.3 million tons of waste per year (61). The report “Addressing
Climate Change in the Health Care Setting: Opportunities for Action,” published by Healthcare
Without Harm and Practice Greenhealth, recommends strategies to foster environmental
stewardship within the healthcare sector at both the individual and the system level (62).



Hospitals and healthcare systems have the capacity to invest in green initiatives with a wide
degree of impact, while clinicians and healthcare professionals may also be able to incorporate
sustainability into daily practice.

Telemedicine:

The ACR recognizes that telemedicine is a tool that can increase access and improve outcomes
for patients with rheumatic diseases when used as an adjunct to face-to-face assessments.
Expanding the use of telemedicine can mitigate carbon emissions in outpatient medicine. A
Stanford study found that a 36% drop in in-person outpatient visits due to telemedicine resulted
in a reduction of 17,000 metric tons of greenhouse gases in 2021 (63). Additionally, extreme
weather events such as wildfires, severe storms, or extreme temperatures may disrupt standard
practice operations. Telemedicine may be used in these instances to maintain access to care in
situations where it may otherwise be unsafe to travel, or in circumstances where a practice is
damaged or evacuated due to environmental concerns or severe weather events. Environmental
considerations of telemedicine, while significant, come secondary to the use of telemedicine as a
critical tool to expand patient's access to care.

Education:

Created to serve the unique needs of the rheumatology community, ReactRheum engages the
rheumatology workforce and patients in prioritizing sustainable, data-driven, and cost-effective
rheumatology care and research (67). React Rheum compiles resources for both patients and care
providers to navigate and understand the relationship between environmental health and
rheumatic disease outcomes. Resources include fact sheets, events and webinars specific to
rheumatology, and a collection of funding information for climate-informed rheumatology
research.

CONCLUSION

The ACR recognizes environmental determinants of human health and the unique vulnerabilities
faced by individuals living with rheumatic diseases. As shifting climate and weather patterns
continue to alter the environment and access to essential resources, rheumatologists and
rheumatology professionals must be prepared to address the evolving needs of their patients. The
ACR supports policies that mitigate the disproportionate impact of environmental exposures on
vulnerable populations and encourages hospitals and healthcare systems to adopt sustainable
practices that reduce the environmental footprint of medical care. The ACR also affirms the
importance of continued research to identify gaps in understanding the relationship between
environmental factors and rheumatic disease outcomes, and advocates for the integration of these
findings into medical education and continuing professional development. By prioritizing
climate-informed care, investing in sustainable infrastructure, and supporting climate informed
education and research, the rheumatology workforce can play a critical role in improving health
outcomes.
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