Understanding the Indirect Impacts of Climate Change on Human

Health and Well-being in Vermont

The number of billion-dollar weather and climate disasters
occuring each year in the U.S. is increasing.
Average # of events per year, adjusted for inflation

23.0

Billion-dollar
disasters per year

3.3

1980s 1990s 2000s 2010s 2020-2024

Figure 4. The average number of weather and climate disasters with overall damages/costs

exceeding one billion dollars occurring in the United States each year, grouped by decade.?

Introduction

The desire to protect human health from the impacts of climate change was one of the central

motivations for reducing emissions of planet-warming gases cited by the Vermont’s Global



Warming Solutions Act, “[a] climate emergency threatens our communities, State, and region
and poses a significant threat to human health and safety, infrastructure, biodiversity, our
common environment, and our economy.”? Deepening our understanding of how the climate
emergency threatens human health can help direct the prioritization of actions as part of the

Climate Action Plan.

In 2021, over 200 medical and health journals, led by The Lancet and the New England Journal
of Medicine, released a joint statement declaring climate change the “greatest threat to global
public health.”3 This threat includes both direct, acute impacts on health such as illness caused
by extreme heat, wildfire smoke, vector-borne diseases, as well as delayed and persistent
indirect effects exacerbated by chronic stress, economic hardship, and damage to housing and
other critical infrastructure. To date, efforts to reduce health impacts caused by climate change
in Vermont have focused primarily on direct health impacts. The long-term impacts on
Vermonters’ health and well-being of the catastrophic flooding that occurred in 2011, 2023 and
2024, especially the physical and mental health toll of the clean-up and recovery phase, have
not been central to discussion of the climate impacts on health. The aim of this chapter is to
improve our understanding of these kinds of indirect health impacts so that we can do a better

job preventing, measuring, and managing them in the future.
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Figure 5. Direct health impacts of climate change.

Prior summaries of the health impacts of climate change in Vermont*>® and nationally’
primarily focus on the health risks directly associated with climate change. Direct impacts
include illnesses, injuries or deaths that can be directly attributed to changing temperatures or

weather patterns or weather disasters made more intense by climate change.

Efforts to quantifying and prevent direct health impacts® are essential; however we also need

to be able to identify, measure, and address those health impacts associated with economic



hardship, grief, stress, damaged homes and infrastructure, displacement and loss of connection

that can result from flooding, landslides, drought, or incremental climate change.

Indirect Impacts

Key Message 1: The impacts of climate on health can be sudden and direct, or more gradual
and indirect, as environmental changes undermine the conditions that support our health,

including our physical surroundings, economic stability, and social support systems.

Infrastructure and Health Impacts
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Climate Change hazards and prevents direct health impacts.
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Figure 6. Indirect health impacts result from climate-related damage to physical, social, and

economic infrastructure, natural systems or essential services.

Climate change affects human health indirectly through its impacts on the physical, economic,
and social conditions that provide the foundation for human health and well-being. By
degrading the conditions in which a person lives, climate change ‘loads-the-dice’, reducing the
likelihood that an individual will be healthy. This degradation can occur gradually, for example
when we restrict outdoor activities due to a lack of snow or ice, or to limit tick or mosquito-
borne disease risks. The conditions in which we live can also degrade suddenly, due to
destruction caused by floods, landslides, or wildfire. While not specific to Vermont, one study
that examined the relative size and importance of indirect impacts found that the number of
deaths attributable to the longer-term social and economic effects of hurricanes during the 15
years after a storm was 300 to 480 times greater than the number of deaths that occurred in

the immediate aftermath of the storm.®

Indirect impacts also include opportunity costs. For example, when a family living in an area
impacted by repeated extreme weather events has to pay more for homeowner’s insurance,
groceries, air conditioning, or storm repairs,'° they have less money available to spend on food,
housing, recreation, and healthcare. Climate change can have similar effect on the expenses of

towns or the state as a whole.

“Because of the floods, there are less investments happening in regular paving
projects. Because of the floods, there are less investments happening in public
safety. Because of the floods, there is less investment happening in water and

wastewater infrastructure.”
-Ted Brady, Executive Director, Vermont League of Cities and Towns*!

Funds that are required to repair roads and essential infrastructure cannot be invested in
infrastructure for walkers, cyclists or public transportation, police, fire, and EMS services,
libraries, parks and recreation, drinking or wastewater infrastructure. Some towns’ debts from
road and infrastructure repair from the flooding that occurred in 2023 and 2024 exceeded their

annual budgets.'? These community-wide impacts affect property values, the tax-base3, and



the labor market.'* Agriculture provides another example of infrastructure damage mediating
health impacts: In 2023, flooding events and severe weather in Vermont caused more than $16
million in losses across 27,000 acres of farmland.*> Apart from the economic losses and
resulting stress and anguish for farmers, crop and livestock losses may affect the availability of

local food options for consumers who live nearby.

Baseline Wellbeing and Health Status Modify Exposure and Resilience

Key Message 2: Compromised health or well-being increases the risk of exposure to climate
hazards and the likelihood that those exposures will result in negative impacts such as illness,
death, or the loss of values that contribute to well-being, like sense of identity, self-

determination, influence, or dignity.
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Figure 7. People’s baseline health and well-being impacts their resilience to harm when
exposed to secondary climate hazards stressors like contaminated food or water, financial

stress, or loss of their home.

Poor health can affect a person’s exposure to climate hazards. Someone in poor health might
not be able to evacuate without assistance during a flooding event and may have more
difficulty finding adequate housing if their home is uninhabitable. Someone who relies on
medical devices like an oxygen concentrator or dialysis machine will be exposed to greater risk
during a power outage. It may also take someone in poor health longer to recover from a
climate disaster, and that exposure may, in turn, prolong their illness. Similarly, a person’s

baseline health can affect whether exposure to a climate hazard will result in health impacts



and the severity of those impacts. For example, someone experiencing anxiety or depression
may find that their symptoms worsen during a heatwave. A road closure or disruption in mail
service may be life-threatening for someone dependent on medication or daily therapies such

as dialysis to manage a chronic illness.

Determinants of well-being beyond money and health can also be impacted by climate
change'® and can reinforce or undermine a person’s resilience. Examples of ‘non-economic
values’ that influence well-being are listed in Figure 7. When values such as dignity, influence,
and self-determination are preserved, they can help insulate people from the stresses
associated with living in an area affected by a natural disaster, like lack of access to clean water,
sanitation, or having to live as guest in a shelter or someone else’s home. Alternatively,
repeated exposure to daily stress increases the risks of substance use, intimate partner
violence, post-traumatic stress disorder, anxiety, depression, suicidal ideation, and stress-
related illness such as cardiovascular disease. First-person narratives are helpful to convey

impacts on non-economic values in ways that maps of disease and injury rates cannot.

“My parents got divorced. | think definitely... the flood had something to do with it because it

really stressed the whole family out.”
- Vermont resident three years after Tropical Storm Irene?’

“It’s hard for my husband to talk about. He still wears it very close. On rainy days he’s looking
out the window and checking the river levels. A nervous wreck. And he knows that it’s not going

to happen. And | have to remind him it was a freak storm.”
- Vermont resident seven years after Tropical Storm Irene®

“I find that when you can’t get out so much... you tend to do more things. Some people use

addictions more, whatever that may be. It may be drinking, or drugging... that’s’ increasing.”

- Health worker, describing the impacts of people

not being able to go out on the ice®®



“I have lost interest in my house... it’s not home anymore... | knew that the thing that really
finished me (loss of personal possessions and craft work)... because | cannot get my motivation
back to do things... | think ‘why bother...”

- Flood survivor?®

“I was suicidal in January and February. Emotionally the worst period of my life... | feel very
isolated... I’'m running out of resilience to keep taking the blows and keep moving on... | carry the

hurt inside”

- Individual describing the impact of extended drought?!

Societal and Institutional Inequities

Key Message 3: Individuals or communities with the least economic, social, or political
resources tend to experience the greatest risks and impacts associated with climate change

hazards.

The impacts of climate change are most severe for segments of the population that have
historically had the least social, political, and economic power and capital. These groups often
live closest to the edge, whether on a literal edge like a floodplain, or on the figurative edge of
losing access to housing, employment, childcare, food, health care, and family support. As a
result, groups with the smallest buffer between them and an acute hazard are most likely to
experience the greatest cumulative impacts of a climate disaster and its aftermath.?? Groups
that are impacted ‘first and worst’ by climate change may also be at the greatest risk during
non-climate natural disasters such as infectious disease pandemics, economic recessions, or
other societal disruptions. Because they are more likely to have experienced prior loss or
trauma, and because of disparities in social, political, and economic capital, these groups are
subject to increased exposure to chronic stress?3, which contributes to their baseline mental

and physical health burden.



Examples of groups at increased risk of exposure due to
physical, social or economic infrastructure

People who work outdoors, including farmworkers

People experiencing homelessness

People who are incarcerated

People living in flood plains

People living on upper stories of buildings in urban areas (due to heat risk)
People living at home alone with few social ties

Examples of groups at increased risk of harm due to baseline health or well-being

People with disabilities

People with poor mental health, prior trauma, or adverse childhood
experiences

People with substance use disorder/s

People at greater risk due to age (e.g. the elderly, babies, and children)

People with a chronic or pre-existing medical condition

People on medications that increase the risk of harm in hot weather

Examples of groups at increased risk due to social and institutional inequities

People with lower-income or few assets

Black, Indigenous, and People of Color

Veterans

Immigrants, Refugees, Asylees, and Asylum-Seekers
People who live in rural settings

People with limited English proficiency

Members of the LGBTQ+ community

Renters

Figure 8. Examples of groups that may be disproportionately affected by climate change

impacts on individual health and community resilience.

Sources of Climate-related Stress

Key Message 4: Climate-related impacts on the health of a community, like increased cost of

living, unemployment and housing insecurity, act as chronic stressors at the individual-level,

undermining physical and mental well-being.
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Figure 9. Climate-related hazards and stressors add to a person’s cumulative exposure to
chronic stress. Repeated climate disasters exacerbate social and institutional inequities and
community-level stressors, reducing individual and community resilience during subsequent

emergencies.

Under normal conditions, sources of chronic stress could include job loss, losing a loved one,

worrying about how to pay rent or buy food, or a divorce. In the aftermath of a disaster, chronic



stress could include things like overcrowded or inadequate housing, lack of access to clean
water, heat or sanitation, discrimination, stigma, or lack of access to education and

employment. The Fifth National Climate Assessment,?* provides examples of elements of

community resilience that that are affected by climate disruption, shown in Figure 6. Through
their impacts on chronic stress, these indicators of community resilience (including rates of
crime and domestic violence,? substance use,?® and student absenteeism?’) can impact

individual physical and mental well-being.
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Figure 10. The Allostatic Load model for how stress leads to disease.?®

Allostatic load is ‘wear-and-tear’ on the body that results from (energy-consuming and
potentially unhealthy) cellular, physiological, or behavioral adaptations to stress?®, for example
the thickening of arterial walls in response to chronically elevated blood pressure. Allostatic
load provides a model for understanding how chronic stress can translate into pathology.
Similarly, the physical or financial stress of responding to natural disasters or climate change
contributes to ‘wear-and-tear’ (i.e. indirect impacts) for affected individuals and communities,
in part because the time, energy, and dollars expended could have been put to more

productive use.


https://nca2023.globalchange.gov/chapter/19/

What actions are being taken to reduce the health risks of climate change in
Vermont?
By incorporating indirect impacts into our understanding of how climate impacts health, it

becomes clearer how actions that aim to prevent damage to physical, social, or economic

infrastructure contribute to the protection of health and well-being. The Climate Action Plan,

the State Hazard Mitigation Plan, the Resilience Implementation Strategy, and the State Health

Improvement Plan, all include actions that help insulate people’s health from climate impacts

by shoring up infrastructure and/or essential services. Federal, state, or non-profit programs
designed to provide financial assistance to impacted individuals, farms, or other businesses, can
help reduce the indirect health impacts associated with financial stress. Finally, efforts that are
specifically targeted to address health risks include the Department of Mental Health’s flood

recovery outreach program Starting Over Strong, Farm First Vermont’s flooding and disaster

relief services, and the Vermont Department of Health’s efforts to provide guidance and

support to municipalities, schools, child cares, residential care facilities, and homeless shelters

to develop hot weather response plans and increase hot weather preparedness.
Conclusion

In order for our understanding of the health impacts of climate change to reflect Vermonters’
experience with repeated climate disasters during the last 15 years, it must include both direct
impacts and indirect impacts that result from damage to physical, social, and economic
infrastructure. Since most indirect health impacts of climate change do not result in a visit to
the emergency room or admission to the hospital, they need to be accounted for in other ways,
for example by monitoring how flooding events impact housing, food, and economic security.
An improved understanding of indirect health impacts, paired with the capacity to measure
them, can help to ensure that climate adaptation and response actions do a better job

protecting human health and well-being in the future.
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