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ARTICLE INFO ABSTRACT

Keywords: Globally, and particularly in California, the scale, intensity, and frequency of wildfires are increasing as climate
Wﬂfiﬁ"es change worsens. The gravity of this issue was recently made clear in Los Angeles County, California, where 29
Latinos people were killed and over 16,000 structures were destroyed by a series of seven wildfires in January 2025.
tzgzis Researchers across scientific disciplines have responded to recent wildfire disasters in California and elsewhere to

fill in key knowledge gaps relating to wildfire impacts on the environment and human health. However, there
remains a lack of understanding regarding how these health impacts disproportionately affect marginalized
communities, which is crucial for developing equitable health policies and interventions. California is an
important setting to consider wildfire impacts on Latines, as community leaders and policymakers in the state
have advocated for and implemented innovative climate justice policies, and much of the recent literature
examining wildfire health impacts has leveraged California-based datasets. In this paper, we explore wildfire
health equity issues among Latines in California, with particular attention to linguistically isolated people,
outdoor workers, and immigrants. We explore socio-structural factors that drive disparities and propose a path
forward to advance understanding and address underlying inequities.

Climate change

1. Introduction generated by this disaster in this densely populated region. Over the past

two decades, the majority of wildfire-related deaths in California were

Globally, and particularly in California, the scale, intensity, and
frequency of wildfires are increasing as climate change worsens [1-4].
The gravity of climate change was recently made clear in Los Angeles
County, California, where 29 people were killed and over 16,000
structures were destroyed by a series of seven wildfires in January 2025
[5]. Beyond immediate impacts, the full public health toll of this event
remains to be seen, as it will take time to analyze the impacts of expo-
sures to smoke, ash, hazardous waste materials, and other pollutants

attributed to smoke exposure due to its spread far beyond the wildfire
burn zone [6]. Exposure to wildfire smoke is associated with higher risk
of adverse cardiovascular, respiratory, reproductive, and mental health
outcomes, which can have both short and long-term consequences for
physical and socioeconomic well-being [7-9]. Indeed, researchers
across scientific disciplines have responded to recent wildfire disasters
in California and elsewhere to fill in key knowledge gaps relating to
wildfire impacts on the environment and human health. Despite this
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increase in research, there remain many knowledge gaps about the
resulting health inequities. Understanding whether and how these
health impacts disproportionately affect marginalized communities is
crucial for developing equitable health policies and interventions.

In the United States (US), racially marginalized communities expe-
rience disproportionate socio-structural burdens that can exacerbate the
impacts of wildfires and other climate-driven disasters [10]. For Latines,
socio-structural factors related to wildfires include barriers to accessing
culturally appropriate information from public agencies, dispropor-
tionately high representation among outdoor workers, persistent hous-
ing segregation, and systemic barriers to accessing healthcare and other
social services, often due to immigration status [11-15]. Additionally,
Latines and other racially/ethnically marginalized groups are more
likely to live near existing hazardous sites such as fossil fuel infra-
structure, including in areas with high wildfire risk [37]. Collectively,
the impacts of these socio-structural factors can increase exposures and
susceptibility to wildfire-related health hazards.

California is an important setting to consider wildfire impacts on
Latine health. Community leaders and policymakers in California have
advocated for and implemented innovative climate justice policies.
There is political will to take more actions to address climate change that
can influence policy-making in other states and at the federal level [17].
Additionally, 40% of the California population of 39 million identify as
Latine, making this the largest racial/ethnic group in the state [18]. In
2010, most Latines in California (81.5%) were of Mexican descent, with
4.1% of Salvadoran descent, 2.4% of Guatemalan descent, and 12.0%
with roots in other Latin American countries [19]. Across racial/ethnic
groups in California, Latines are the most likely to support state-level
action to address climate change [20].

Here, we explore wildfire health equity issues among Latines in
California, with particular attention to linguistically isolated people,
outdoor workers, and immigrants. In this paper, we discuss key findings
and gaps in recent literature regarding socio-structural determinants of
health. We emphasize the urgent need to improve data collection efforts
and rigorously apply a health equity lens to better understand, and ul-
timately address, underlying inequities that drive wildfire-related health
disparities among Latines. Note that many health equity studies examine
Hispanic rather than Latine identity, based on typologies promulgated
by the US Census Bureau and used widely in sociodemographic and
biomedical databases. These identity groups are not completely inter-
changeable. Here, when discussing papers that use the term Hispanic,
we also use that term for clarity, though our overall interest is in the
Latine population.

By engaging in an in-depth discussion on the ways in which Cali-
fornia Latines are marginalized with respect to wildfire-related risks, we
illustrate the importance of a nuanced approach to environmental health
equity work. Researchers, advocates, and policymakers working with
other marginalized groups may find value in our in-depth discussion of
California’s Latine communities. Other marginalized groups face
disproportionate wildfire-related risks that warrant urgent attention,
including gender and sexual minorities and people living with disabil-
ities, each with distinct underlying drivers and intersectionalities [21,
22]. Coordinated efforts are needed across affected communities,
research institutions, and policymakers to fill critical knowledge gaps,
mitigate wildfire health impacts, and address root causes of
socio-structural oppression and climate change.

2. Wildfire health equity research

The rise in wildfire activity has offset decades of improvements in
outdoor air quality, increasingly exposing people to air pollutants and
other health hazards [2]. The principal component of wildfire smoke is
fine particulate matter with an aerodynamic diameter of less than 2.5
um (PMj5). Exposure to PMy 5 is one of the leading global causes of
morbidity and mortality [23]. There are well-documented short- and
long-term impacts of PMy 5 on health, and emerging evidence indicates
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that PM, 5 originating from wildfires is more harmful than from other
sources [24]. Wildfire PMy 5 can be composed of various chemical
compounds, and particulates derived from burning structures have
higher concentrations of hazardous metals, including nickel, copper,
zinc, and lead [25]. The health impacts of wildfire smoke are wide-
spread, crossing state and international borders [26].

2.1. Disparities in wildfire smoke exposure

The evidence regarding disparities in exposures to wildfires in Cali-
fornia is mixed. Across the United States, considering wildfire hazard
and socioeconomic factors, census tracts with majority Black, Hispanic,
or Native American populations have a 50% higher wildfire vulnera-
bility [27]. In California, Casey et al. analyzed sociodemographic
characteristics of people exposed to wildfire PMy 5 for each year from
2006 to 2020. Hispanic people were not more likely to be exposed to
wildfire smoke than other racial/ethnic groups; American Indian/Alaska
Native and non-Hispanic white people consistently had disproportion-
ately high exposure [28]. In another study analyzing data from low-cost
sensors in the Los Angeles metropolitan area, the census tracts with
higher proportions of Hispanic residents also had higher wildfire PMj 5
concentrations, indicating that disparities may exist at local levels that
are not seen when looking at the data statewide [29]. Additionally,
Hispanic residents in California appear to be disproportionately repre-
sented among counties exposed to PMys from both prescribed and
agricultural burns, though these types of human-initiated landscape
fires are outside the scope of the current manuscript [30].

Differential exposure to wildfire smoke for California Latine pop-
ulations across studies is not consistent. This lack of consistency could be
explained by the heterogeneity in wildfire smoke exposure across
different Latine populations and regions, highlighting how health dis-
parities can vary between places. Many studies that examine these dis-
parities measure ambient wildfire smoke exposure at the zip code or
census-tract of residence, which does not account workplace expo-
sures, household characteristics, or actions taken by individuals to
protect themselves. Wildfire smoke exposures among Latines who work
outdoors or in settings with higher infiltration of outdoor air pollution
may be more vulnerable. While some people may be able to stay indoors
in a home or building with air filtration during a wildfire smoke event,
others may have to continue working outdoors. These differences will
have strong implications for individual exposure levels that would not
be captured by residence-based census-level exposure.

2.2. Disparities in wildfire-related health outcomes

The literature on health impacts of wildfire-related exposures has
grown rapidly over the past decade, with some studies examining ra-
cialized health disparities with smoke exposures. Again, there is some
evidence of health disparities for Latine populations associated with
wildfire smoke exposures, but these findings are inconsistent. Do et al.
evaluated community-level vulnerability to the effects of wildfire smoke
and found that zip codes in California with a higher percentage of Black
and Pacific Islander residents were at higher risk, but zip codes with a
higher proportion of Hispanic populations were not at increased risk
[31]. When considering the joint effects of wildfire smoke and extreme
heat on cardiorespiratory hospitalizations in California, zip codes with a
higher percentage of Hispanic population showed an elevated risk [32].

Considering other health outcomes, exposure to wildfire PMy 5 is
associated with elevated risk of emergency department visits for dia-
betes, with elevated risks for Hispanic people compared to non-Hispanic
white people, and particularly elevated risks of pneumonia-related visits
[33]. A study investigating hospital visits for acute respiratory infections
associated with wildfire smoke found a greater magnitude of increase
among California Hispanic people compared to other racial/ethnic
groups [34]. However, hospital visits for any respiratory issue increased
more significantly for non-Hispanic white people [34]. A study on the



E.M. Rojo et al.

2020 California wildfires and mental health found wildfire smoke to be
associated with an increased risk of depression for Hispanic individuals
as compared to non-Hispanic Black or non-Hispanic White individuals
but not for other mood-affective disorders [35].

2.3. Wildfire hazards and the built environment

Wildfires can also affect communities already living near hazardous
sites. For example, in California, Latines are disproportionately repre-
sented among people living near oil and gas wells [36]. Gonzdlez et al.
found that wildfires are increasingly burning through areas with oil and
gas wells, with over a million California residents living within 1 km of
wells in areas with high wildfire risk [37]. Further work on these topics
can help determine specific pathways through which wildfire in places
with hazardous infrastructure impacts health, and what kinds of in-
terventions would alleviate these harms (e.g., prioritizing sites for
decommissioning, regular monitoring).

2.4. Identifying research limitations within the Latine community

From a health equity perspective, we should be mindful of limita-
tions in the existing wildfire health literature and consider evidence
from diverse disciplines across the social and natural sciences. Wildfire
health research to date has largely examined health disparities through
stratification on racial/ethnic identity, where for example wildfire-
related exposures and health outcomes are examined separately for
Latine people and compared to estimates for other racial/ethnic groups.
The Latine identity group is itself large and heterogeneous [38]. There is
comparatively little work specific to Latines who are linguistically iso-
lated, immigrants, or low-income. Indeed, disparities among these
groups may be masked when Latine and Hispanic people are considered
as a whole.

Here, we complicate that discussion by examining underlying socio-
structural determinants within the Latine population that could drive
health disparities, but which may not be apparent when examining
Latines as a whole. Linguistically isolated people, for example, do not
have access to the same wildfire health information and alerts that
English-speaking people do, and machine-translated public health in-
formation can fail to convey information in culturally relevant ways.
Outdoor workers, many of whom are socioeconomically marginalized,
may elect to prioritize economic concerns over health-related concerns
during heavy wildfire smoke days. Concerns among immigrants
regarding enforcement can prevent individuals from accessing resilience
hubs or seeking medical care during wildfires [39]. Without proper data
and theoretical framing, it is difficult for public health researchers to
critically examine these socio-structural determinants of health, and for
policymakers and affected communities to take effective action.

3. Wildfires and socio-structural determinants of health

Socio-structural determinants of health are defined as the root cause
of disparities and inequities in society [40,41]. These roots typically
perpetuate poor social and health outcomes among marginalized and
under-resourced communities. These socio-structural determinants can
undermine individual and collective capacities to improve their liveli-
hoods, including healthcare availability, information access, housing
quality, occupational conditions, and economic stability. These factors
shape health outcomes and come into play during climate-driven
extreme events. Socio-structural determinants can be important in
exacerbating differences in wildfire smoke exposure, and even pop-
ulations living and working in the same ambient exposure may have a
varying internal dose of wildfire smoke due to protective measures that
are not equally accessible. These determinants can change the vulner-
ability of populations and even with equal exposure, populations will
not be affected equally due to vulnerability factors that modify risks.
Also, actions and policies are often not accessible to all populations
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equally, further exacerbating the potential risk.
3.1. Barriers to healthcare access

Accessibility to quality health insurance is an important determinant
of vulnerability to harmful exposures. Children with untreated respira-
tory issues, for example, could be more biologically susceptible to ex-
acerbations when they breathe wildfire smoke. California’s Medicaid
program, known as Medi-Cal, provides public health insurance services
to low-income families and is one of a handful of state-based public
health programs that provides coverage to children and adults regard-
less of immigration status. Limited access to affordable healthcare leaves
many uninsured, with conditions, such as asthma, worsened or caused
by wildfire smoke [42]. Despite recent changes to Medi-Cal eligibility
requirements, the costs of healthcare are unaffordable for many,
resulting in a large uninsured or underinsured population. Compound-
ing this limited access, many Latines live in neighborhoods with older
housing stock that is more permeable to smoke during wildfire events, as
well as other pollutants throughout the year, which can increase the
susceptibility of occupants to exposures.

3.2. Occupational risks

In California, 92% of farmworkers identify as Latine [43]. Without
adequate protections, working outdoors during wildfire smoke events
can impact workers’ health. Wildfire-related disruptions can threaten
economic stability when people lose work during disasters. These pat-
terns of risk mirror those seen during the COVID-19 pandemic, when
Latine frontline workers in factories and agricultural jobs were dispro-
portionately exposed to the virus due to a lack of workplace protections
and their essential roles in the economy [44].

The intersections between outdoor work and immigration status can
exacerbate wildfire-related health hazards, particularly in the current
political climate with the federal administration accused of violating
immigrants’ rights and protections. Farmworkers who are H-2A visa
holders rely on their employers for housing and transportation. By law,
H-2A farmworker housing must meet specific standards for safety,
cleanliness, and space. However, recent research indicates such stan-
dards are commonly violated and that enforcement is inconsistent [45].
Consequently, farmworkers who hold H-2A visas often experience poor
unsanitary conditions, excessive indoor heat, and poor indoor air qual-
ity, particularly during wildfire smoke events [45]. Farmworkers who
hold H-2A visas can face barriers to mobility during wildfires, particu-
larly when their work sites or housing is located in an evacuation zone.
The immigration status can also impede farmworker’s agency for
self-advocacy. These hazards are likely heightened for undocumented
farmworkers.

Recently implemented wildfire-related policies, seeking to address
economic impacts of wildfires, may exacerbate health risks for Latine
farmworkers. For example, in 2017, Sonoma County implemented the
Agricultural Pass (AgPass) Program, which allows farmworkers to enter
active wildfire evacuation zones to carry out critical work [46]. This
practice results in exposure to higher concentrations of wildfire PMj 5
among these workers, a majority of whom are undocumented immi-
grants from Latin America, compared to other outdoor workers [46].
The lack of workplace regulations compounds these kinds of risks, as
farmworkers often lack access to N95 masks and in-home or workplace
air filters. Additionally, among farmworkers, factors including linguistic
isolation, fear of losing employment, and concerns about immigration
status can prevent individuals from speaking out about unsafe working
conditions [39].

These factors can also be a barrier to receiving timely medical care.
In general, under the current federal administration, concerns regarding
immigration status will likely be heightened among farmworkers,
including those who are undocumented or have undocumented family
members. Latines who are US-citizens or who are immigrants with work
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authorization can face harassment and experience stress from immi-
gration raids, which can also impact health [47]. In a September 2025
emergency ruling for the case Noem v. Vasquez Perdomo, the Supreme
Court stayed a lower court order, effectively allowing officials from the
Department of Homeland Security (DHS) to stop individuals in Southern
California based on their apparent race, their worksite, and whether
they speak Spanish or accented English. In a dissenting opinion, Justice
Sonia Sotomayor wrote, “We should not have to live in a country where
the Government can seize anyone who looks Latino, speaks Spanish, and
appears to work a low wage job.” The stress associated with encounters
with DHS agents, including among California Latines who are citizens
and immigrants, could exacerbate wildfire-related health risks and ca-
pacity to take protective actions during wildfire disasters. The in-
tersections between these kinds of immigration-related social stressors
and wildfire-related stressors to our knowledge have not yet been
examined by biomedical researchers.

3.3. Linguistic isolation

Researchers and practitioners should consider linguistic isolation as
a key socio-structural determinant of health in the context of wildfires,
particularly given that many of the interventions involve sharing timely
information and resources [15]. Wildfire-related guidance from state
and local agencies sources is not consistently available in non-English
languages. Mendez et al. investigated experiences of undocumented
Latine and Indigenous Mesoamerican farmworkers in Santa Barbara and
Ventura Counties during the 2017 Thomas Fire, finding that disaster
relief funding was directed away from these communities towards more
privileged individuals and communities [14]. At the time, the Thomas
Fire was the largest in state history, yet no public information was
available in any language other than English. While the wildfire smoke
alert system eventually offered texts in Spanish, community organizers
highlighted that this still excluded 1 in 3 of the county’s 40,000 farm-
workers who spoke an Indigenous language, and that texts were not
always accurately translated. Involving the most impacted populations
in developing solutions to respond to such disasters is important to their
effectiveness. In 2022, advocates and public officials in Ventura County
filled this gap by developing a wildfire alert system in Spanish, Mixteco,
and Zapoteco [48]. This pilot project in Ventura County could serve as a
model for other jurisdictions, though to our knowledge the impact of the
program has not yet been evaluated.

4. A path forward

The increasingly impactful wildfires in California underscore the
coinciding difficulties of climate-driven disasters and persistent socio-
structural oppression. Government responses to such crises are often
reactive, but a shift to proactive action—mindful of climate projections,
changing demographics, and ongoing developments in the built envi-
ronment—can help in addressing persistent inequities. There is clear
need for interventions, which can be more effective with leadership from
the impacted communities themselves. State and local policymakers can
take action to address the disproportionate wildfire impacts among
Latines. Community leaders, advocates, and researchers can collaborate
to develop interventions to mitigate wildfire-related harms for margin-
alized Latine and other at-risk groups. In doing so, principles of cultural
humility such as challenging power imbalances and institutional
accountability should be utilized to further address socio-structural
determinants of health through community-led initiatives that begin
with ensuring that the research teams are asking the right questions
[49].

4.1. Improvements in data collection and disaggregation

The systemic lack of detailed reporting of socio-structural factors,
such as language and immigration status, in biomedical datasets is a
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substantial barrier to examining wildfire-related health disparities. In
addition, disaggregation of racial/ethnic data, particularly for groups as
heterogeneous as Latines, is important to understanding differential
underlying socio-structural factors that drive disparities [38,50]. To
more carefully examine socio-structural factors, health researchers can
make use of detailed electronic health records from hospital systems,
such as new diagnosis codes on social risks and needs (Z-codes), which
were added to the 10th revision of the International Classification of
Disease (ICD-10) to improve data collection on social determinants of
health [51]. These Z-codes remain under-utilized [51]. Additionally,
community health workers and community clinics serving rural com-
munities could employ similar approaches to collect data from patients,
including those who do not utilize larger hospital systems. Similarly,
when federal policies eliminate datasets that document economic, so-
cial, and health disparities, it becomes even more important for
community-level data to be supported and collaboratively maintained
by local governments and institutions.

4.2. Representation and inclusion in research and health service delivery
teams

Teams conducting wildfire health equity work should ensure that
relevant health equity expertise is properly represented and recognized.
When conducting environmental justice research, Casey et al. recom-
mend recognizing the constant evolution of theory and methods in the
field, attend to nuanced social constructs such as ethnicity, and take a
solution-oriented approach to addressing documented disparities [52].
Those without health equity experience should seek training and col-
laborations with established scholars to ensure proper contextualization
of research questions and the quality of methods and interpretation
[53]. Additionally, limited funding to conduct such research should be
directed towards research teams with proper health equity training,
community orientation, and a track record of publishing studies that
interrogate socio-structural determinants of health.

It is important to ensure that Latine researchers and practitioners
have equitable access to professional training and opportunities so they
can study and advocate for their own communities. Paired with rigorous
scientific and policy training, lived experience, and culturo-linguistic
assets of Latine professionals, can improve the quality of scientific
research and reach of scientific communication, as well as the relevance
and practicality of policy recommendations. However, Latines are
persistently underrepresented in professional disciplines related to
wildfire response, including environmental non-profits and epidemi-
ology research institutions [16,54]. In a context of federal disinvestment
in representation and inclusion efforts, state institutions, industries, and
policymakers can support policies that mitigate barriers in accessing
educational and professional opportunities for minoritized Latine in-
dividuals. Additionally, Latine community leaders, community health
workers, and advocates play essential roles in driving
culturally-sustaining interventions [55].

4.3. Training improvements in healthcare and hospital preparedness

Healthcare providers and public health practitioners can be trained
to identify wildfire-related health conditions, promote protective stra-
tegies for at-risk individuals and increase health risk communication for
vulnerable populations. Hospital preparedness should include training
health-care staff in management of smoke-related emergencies and
community health workers for psychological preparedness in the
context of wildfires [56]. Providing easy-to-understand risk communi-
cations that are adapted to the specific needs of vulnerable populations
is important and should prioritize communications to communities that
have greater exposure and risk [57]. For example, tools such as the
Smoke Sense Urbanova, a free application that supports reducing risks
from breathing wildfire smoke which is available in English and Spanish
can be recommended by nurses and community health workers to their
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patient populations, particularly those that are at-risk [58]. Providing
multilingual communication of health risks through healthcare services
can be effective in reaching at-risk individuals that may not otherwise
have access to this information.

4.4. Policy and accountability

Needed policy changes include providing critical information to
linguistically isolated communities, including speakers of Spanish and
Indigenous Mesoamerican languages. Some jurisdictions and organiza-
tions are already addressing this need as discussed in Section 3 in
Ventura County. In the San Francisco Bay Area, El Timpano is a
community-based organization that facilitates participatory journalism,
including providing text-message-based news in Spanish and Mam, an
Indigenous Mesoamerican language [59]. The organization provides
information and resources on a wide range of topics, including wildfires
and other disasters. Access to information is particularly critical during
wildfire emergencies, and evacuation orders, post-wildfire health
warnings, and recovery resources should be linguistically accessible for
all California residents. Researchers and practitioners should consider
that adopting health protective behaviors—such as wearing masks,
using air filters, and sharing air quality information—is a social process
that involves social groups collectively processing, interpreting, and
taking action [60]. Community-participatory strategies that align with
cultural values, local knowledge, and lived experiences enhance the
effectiveness of interventions. We also call for integrated evaluation
methods alongside program execution to better contextualize the
effectiveness of these initiatives.

Strengthening occupational safety measures for workers exposed to
hazardous conditions can further mitigate health risks for farmworkers
and others in outdoor industries. These measures include access to
protective equipment such as N95 masks and real-time air quality
monitoring during wildfires. With respect to AgPass, Chunga Pizarro
et al. called for more rigorous oversight of employers, use of fine-scale
and real-time air quality data, follow-up to monitor farmworkers’
health post-exposure, and offering hazard pay to participating farm-
workers [46]. These recommendations should be considered by decision
makers in other jurisdictions considering similar programs.

Public investments should be directed to addressing underlying
socio-structural determinants of health disparities. For example, in-
vestments in public health infrastructure, including community clinics,
public hospitals, and resilience hubs, can help Latines and other
marginalized communities prepare for and respond to wildfires. Funds
can also be directed towards communities with older housing stock that
is more permeable to outdoor air pollutants, including wildfire PMj 5.
An example of this is the Tulare County Weatherization Pilot Project, a
pilot partnership between the California Department of Public Health
and Tulare County working to reduce health risks associated with
climate catastrophes [61]. Attention should also be paid to wildfire in-
surance and equitable delivery of post-disaster aid, so that existing so-
cioeconomic disparities are not worsened, particularly for households
and small businesses that often lack the resources to rebuild. As policy
interventions are piloted and scaled, it will also be necessary to rigor-
ously evaluate their effectiveness.

5. Conclusion

Addressing socio-structural determinants of health necessitates a
broad-scale, integrated approach. Even when federal leadership on
climate was lacking, Californians and their elected representatives have
examined and implemented influential policies [17]. As climate change
worsens wildfire-related risks, California can continue to be a laboratory
for policy innovation and advancement of health equity research,
centering the perspectives and needs of Latine and other marginalized
populations.
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