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Abstract: This research investigated Latinx and Indigenous Mexican caregivers’ perspectives of the
Salton Sea’s environment (e.g., dust concentrations and other toxins) on child health conditions.
The Salton Sea is a highly saline drying lakebed located in the Inland Southern California desert
borderland region and is surrounded by agricultural fields. Children of Latinx and Indigenous
Mexican immigrant families are especially vulnerable to the Salton Sea’s environmental impact on
chronic health conditions due to their proximity to the Salton Sea and structural vulnerability. From
September 2020 to February 2021, we conducted semi-structured interviews and focus groups with a
total of 36 Latinx and Indigenous Mexican caregivers of children with asthma or respiratory distress
living along the Salton Sea. A community investigator trained in qualitative research conducted
interviews in Spanish or Purépecha, an indigenous language spoken by immigrants from Michoacán,
Mexico. Template and matrix analysis was used to identify themes and patterns across interviews and
focus groups. Participants characterized the Salton Sea’s environment as toxic, marked by exposure to
sulfuric smells, dust storms, chemicals, and fires, all of which contribute to children’s chronic health
conditions (e.g., respiratory illnesses such as asthma, bronchitis, and pneumonia, co-presenting with
allergies and nosebleeds). The findings have important environmental public health significance for
structurally vulnerable child populations in the United States and globally.

Keywords: asthma; child health; respiratory conditions; environmental health; Indigenous Mexicans;
Latinx health; Purépecha; Salton Sea

1. Introduction

Asthma is the most common chronic condition among children in the United States
(US), with ~11.3% of the US child population estimated to suffer from asthma) [1]. Yet,
children’s risk for asthma varies depending on social status (e.g., race/ethnicity, indigeneity,
citizenship), economic factors, and environmental exposures. Childhood asthma rates
are highest among racial/ethnic minority children [2], who are often from low-income
families living in poor neighborhoods near busy highways and industrial zones [3,4]. Low-
income and racial/ethnic minority children, when compared to middle-class white children,
experience a lower quality of life due to higher exposure to environmental hazards [5,6].
While geography matters, children in both rural and urban communities are exposed
to harmful environmental hazards. For instance, particulates from neighborhoods in
urban settings are often from fossil fuels emitted through sources such as congested traffic
and construction sites. Particulates from neighborhoods in rural settings are often from
windblown dust from fields or unpaved roads and fossil fuels from agricultural equipment.
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Studies have shown that racial/ethnic minority children, including Black/African
American, Latinx/Hispanic, and first- and second-generation immigrant children, are
disproportionally exposed to particulate matter (solids or liquids in the air) with diameters
of 2.5 microns or less (PM2.5) which include smoke from fires and emissions from indus-
trial facilities among other sources [3,7]. Fine particles are especially dangerous because
their small size can more easily enter children’s lungs and potentially the bloodstream,
contributing to poor health outcomes [8].

Structural and social determinants of health (SDOH) play a critical role in children’s
risk for asthma and related respiratory health conditions. SDOH, the conditions into which
individuals are born, grow up, live, work, and age, act as key determinants of health.
They determine access to education, quality housing, and safe neighborhoods, as well as
exposure to environmental hazards such as poor air quality [9]. Yet, we also know that
historical processes of colonialism, classism, and racism have historically set up inequities
within institutions and social life, patterning the distribution of SDOH in minoritized
populations and contributing to health inequities [10]. As Brewer and colleagues argue,
childhood asthma rates are the embodiment of environmental hazards, revealing the social
pattern of inequity and the disadvantage of racial/ethnic minority children [11].

A unique example of the confluence of structural and SDOH on childhood asthma is
among low-income Latinx and Indigenous Mexican children in communities bordering
the Salton Sea in the desert region of Inland Southern California [12,13]. The prevalence
of childhood asthma among children living along the southern part of the Salton Sea is
20–22.4% [14], double the state and national childhood asthma prevalence of 10% and
11.3%, respectively [1]. The air quality around the Salton is a significant local, regional,
and statewide concern, and there are efforts to restore the ecosystem around the Salton Sea
(e.g., 10-year Salton Sea plan) [15] and improve the region’s air quality through resources
and funds that align with the designation of an AB 617 community [16].

In this article, we build on our existing work on the working and living conditions
that contribute to health disparities among the Latinx and Purépecha farm working com-
munities along the northern part of the Salton Sea [12,17] and consider the impact of the
Salton Sea environment on the health and wellbeing of children living along its borders.
The funded project, Childhood Asthma and the Salton Sea, is part of a larger National
Institute for Minority Health and Health Disparities-funded project focused on exposure
to aerosolized environmental contaminants from the Salton Sea’s drying lakebed. One
important component of the study is the engagement of caregivers and key stakeholders
in partnered public health research focused on understanding the impacts of the Salton
Sea on children’s respiratory health. This study uniquely focuses on caregivers’ under-
standing of the Salton Sea’s impact on the health of children diagnosed with asthma
or chronic respiratory health problems through qualitative interviews and testimonials
provided by Latinx and Indigenous Mexican caregivers of children with asthma and
respiratory problems.

2. Methods

The complete study was carried out from fall 2019 to spring 2021. Qualitative in-
terviews were conducted from September 2020 to February 2021. We used principles of
community-based participatory research (CBPR) whereby decision-making was collab-
orative, knowledge was co-created, and resources were shared [18]. In line with CBPR
approaches, at the start of the project, we convened a community advisory board (CAB) of
12 members representing parents of children with asthma, environmental justice organiza-
tions, healthcare systems, and community health workers (CHWs) or promotores de salud.
The advisory board met quarterly to guide project activity. CAB members reviewed inter-
view guides and recruitment material and provided input on recruitment, initial findings,
and community dissemination strategies.



Int. J. Environ. Res. Public Health 2023, 20, 6023 3 of 15

Prior to the start of the research, we obtained ethical approval from the University
of California, Riverside Institutional Review Board. All participants provided electronic
consent prior to the start of data collection.

2.1. Setting

Our study focused on childhood asthma among Latinx and Indigenous Mexican
children in the rural desert region of Inland Southern California with a focus on the Eastern
Coachella Valley which includes the unincorporated communities of Thermal, North Shore,
Oasis, and Mecca (see Figure 1 for a map of the study region). These unincorporated
communities do not have their own government structure and are characterized by poor
housing and water infrastructure exposing residents to environmental hazards [13]. These
communities reside on the northern part of the Salton Sea, a once booming resort area that
swiftly changed to low-income housing for immigrant communities as the agricultural
runoff, the main source of water, increased the lake’s salinity contributing to disease and
infection among the lake’s habitat [19,20].

Int. J. Environ. Res. Public Health 2023, 20, x FOR PEER REVIEW 3 of 16 
 

 

advisory board met quarterly to guide project activity. CAB members reviewed interview 
guides and recruitment material and provided input on recruitment, initial findings, and 
community dissemination strategies.  

Prior to the start of the research, we obtained ethical approval from the University of 
California, Riverside Institutional Review Board. All participants provided electronic con-
sent prior to the start of data collection.  

2.1. Setting  
Our study focused on childhood asthma among Latinx and Indigenous Mexican chil-

dren in the rural desert region of Inland Southern California with a focus on the Eastern 
Coachella Valley which includes the unincorporated communities of Thermal, North 
Shore, Oasis, and Mecca (see Figure 1 for a map of the study region). These unincorpo-
rated communities do not have their own government structure and are characterized by 
poor housing and water infrastructure exposing residents to environmental hazards [13]. 
These communities reside on the northern part of the Salton Sea, a once booming resort 
area that swiftly changed to low-income housing for immigrant communities as the agri-
cultural runoff, the main source of water, increased the lake’s salinity contributing to dis-
ease and infection among the lake’s habitat [19,20].  

 
Figure 1. Study Setting along the Salton Sea and its Location in the US-Mexico Borderlands. 

2.1.1. The Salton Sea 
The Salton Sea occupies the prehistoric lakebed of Lake Cahuilla located in southeast 

California between Riverside and Imperial Counties and in the US-Mexico borderlands 
(approximately 90 miles from the US-Mexico border, see Figure 1). It came into being in 
the early 1900s due to an error with the rerouting of overflow from the Colorado River to 
the Imperial Valley. Once the overflow was controlled, the resulting lake was utilized for 
draining agricultural runoff from nearby farmlands, which has created a highly toxic body 
of water, further exacerbated by rising temperatures in the area [20] that have contributed 
to water evaporation, which exposes the sediment where the toxins (e.g., heavy metals, 
bacteria, and pesticides) rest. Water politics, involving the 2003 Color Riverside Agree-
ment and recent negotiations by the Biden Administration, have significantly reduced wa-
ter to the Imperial Valley and its agricultural lands, which was a significant source of water 
for the Salton Sea [21]. The result is a rapidly shrinking lake and exposed lakebed.  

This environment has harmful effects on wildlife (fish and migrating birds) and on 
the human population around the Salton Sea [22]. Communities surrounding the Salton 

Figure 1. Study Setting along the Salton Sea and its Location in the US-Mexico Borderlands.

2.1.1. The Salton Sea

The Salton Sea occupies the prehistoric lakebed of Lake Cahuilla located in southeast
California between Riverside and Imperial Counties and in the US-Mexico borderlands
(approximately 90 miles from the US-Mexico border, see Figure 1). It came into being in
the early 1900s due to an error with the rerouting of overflow from the Colorado River
to the Imperial Valley. Once the overflow was controlled, the resulting lake was utilized
for draining agricultural runoff from nearby farmlands, which has created a highly
toxic body of water, further exacerbated by rising temperatures in the area [20] that
have contributed to water evaporation, which exposes the sediment where the toxins
(e.g., heavy metals, bacteria, and pesticides) rest. Water politics, involving the 2003
Color Riverside Agreement and recent negotiations by the Biden Administration, have
significantly reduced water to the Imperial Valley and its agricultural lands, which was
a significant source of water for the Salton Sea [21]. The result is a rapidly shrinking lake
and exposed lakebed.

This environment has harmful effects on wildlife (fish and migrating birds) and on the
human population around the Salton Sea [22]. Communities surrounding the Salton Sea
have a higher incidence of respiratory distress, especially among children [23], compared
to the general population [24]. Recent studies using environmental chamber models to
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simulate the Salton Sea found that daily exposure to the Salton Sea’s aerosols induced
non-allergic inflammatory responses in animal models [25]. The activation of non-allergic
inflammation genes upon chronic exposure to the lake’s aerosols likely results in lung
inflammation and affects the lung health of those living along its borders.

2.1.2. Structurally Vulnerable Populations Living along the Salton Sea

This region is home to a large Latinx and Indigenous Mexican immigrant farm working
population that lives in low-income and poverty-stricken communities (median house-
hold income in Mecca, one of the communities at the northern part of the Salton Sea, is
$25,202) [26] and works in the nearby agricultural fields. This population experiences
significant disparities in health due to their structurally vulnerable positions and chronic
daily exposure to stressors that compromise their physical and mental health [13]. We
draw on the concept of structural vulnerability in the anthropological and social medicine
literature to illustrate how positionality places Latinx and Indigenous Latin American
farm-working populations in the US in precarious social positions within a hierarchi-
cal social order and power relations that expose them to structural violence. This term
(i.e., structural violence) refers to a violence that is often invisible and plays out in seem-
ingly ordinary ways (e.g., healthcare insurance requires documentation status) [27,28].

The adult population living along the Salton Sea’s border is predominantly an immi-
grant, mono-lingual Spanish-speaking Latinx population born in Mexico that travelled
to the region to work in the agricultural fields, whereas the majority of the child popula-
tion was born in the US and is of Mexican heritage. Furthermore, among this population
is one of the largest Purépecha communities in the US, an Indigenous group from the
Mexican state of Michoacán. There are an estimated 6000 to 10,000 Purépecha-identifying
individuals in this region of the desert and most are from Ocumicho. Many Purépecha are
monolingual and speak their traditional language limiting their understanding of Spanish
or English and excluding them from Salton Sea decision making [29]. As argued elsewhere,
this Indigenous Mexican child population is especially vulnerable to environmental racism
and exposed to poor air quality affecting their respiratory health [30]. Additionally, the
Salton Sea’s border is home to the Torres Martinez Desert Cahuilla Indians. While these
lands present safety for undocumented immigrants, especially members of the Purépecha
community, they are also sites of economic abuses (e.g., inflated rent) and environmental
hazards (illegal dumping and fires) [13,31].

These Latinx and Purépecha populations are vulnerable to structural inequities in
health due to their race/ethnicity, immigration status, indigeneity, and geographic locale in
the US-Mexico borderlands.

2.1.3. Participant Recruitment

We used convenience (nonrandomized) and snowball sampling to recruit participants
into the study. Snowball sampling, a variant of chain sampling, permitted the community
investigator and CAB members to reach out through their social and professional networks
to share study information and recruit participants into the study. Eligible participants
had to be: (1) 18 years or older, (2) a caregiver of a child with asthma symptoms, which
could include an official diagnosis or the prescription of asthma medication (e.g., albuterol),
(3) live in a community along the Salton Sea (i.e., North Shore, Oasis, Thermal, Mecca,
Desert Shore, Salton City), and (4) speak English, Spanish, and/or Purépecha.

2.1.4. Qualitative and Sociodemographic Survey Data Collection

Between September and February 2021, we conducted four focus groups, three in
Spanish and one in Purépecha with 16 participants, with a range of 3 to 5 participants
per focus group, and 20 one-on-one interviews, 14 in Spanish and 6 in Purépecha. We
followed recommendations for obtaining data saturation for focus groups, which can be
achieved within 2 to 3 focus groups [32], and 12–15 semi-structured interviews with fairly
homogenous samples [33].
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The community investigator conducted all data collection in either Spanish or
Purépecha. A semi-structured interview guide was used for both focus groups and in-
terviews. The guide elicited information on the following topics: childhood asthma and
related chronic health conditions (nosebleeds, allergies), perceptions of air quality (Salton
Sea dust) and child health, perceptions of climate change and asthma and related health
symptoms, healthcare services use, and home health remedies. Focus groups were the
primary method of data collection and were conducted via Zoom video conferencing;
however, if participants were not able to access Zoom, they could opt to participate in
the research via a one-on-one interview by telephone. Focus groups lasted approximately
90 min and one-on-one interviews 30–60 min. All interviews (group or one-on-one) were
audio recorded and transcribed.

Immediately following qualitative data collection, participants were asked to complete
a brief sociodemographic survey. Participants could choose to self-administer the survey
using a link to a Qualtrics (online) survey or have a team member administer the survey
to them. The survey collected basic socio-demographic data (age, gender, race/ethnicity,
language, country of origin, employment, and education), relationship to the focal child
with asthma (e.g., mother, father, grandparent, or aunt/uncle), number of children and
number of those with asthma, housing type, and proximity to the Salton Sea (distance and
crossroads). Basic characteristics of caregivers’ focal child were also collected, including
age, gender, country of origin, language, number of years living near the Salton Sea, and
overall health status. Participants received a $20 gift card in appreciation of their time and
for sharing their experiences.

2.1.5. Data Analysis

The textual data from focus groups and one-on-one interviews were analyzed as one
dataset. A rapid analytic approach using summary templates and matrix analysis was used
to analyze the textual data [34]. When engaging marginalized communities in research,
we have found this approach to be cost-effective, accessible as it does not require the
purchase of software, and engaging as non-academic experts develop skills in analyzing
and interpreting qualitative data [35,36]. Team members read each transcript line by line
and inserted textual data from the transcripts into the template, developing a summary
of responses to the interview questions. The summary also included quotes from the
interviews and memos or analytic thoughts. A matrix (focus group/interview x interview
topic) was created, and team members inserted condensed and simplified data from each
template into the matrix. By using a template and matrix analysis approach, we engaged in
an iterative process of theme identification. This approach permitted us to synthesize and
then organize the textual data via the matrix to compare content across interviews (group
and one-on-one) and identify patterns and emerging themes. This is a common approach
used in applied health services and public health research [37]. Below we describe the
patterns that emerged from our analysis of the qualitative data and use quotes in the body
of the article and tables as evidence of analytic categories and emergent themes.

3. Results
3.1. Participant Characteristics

A total of 36 caregivers participated in the study and 33 completed the socio-demographic
survey. All caregivers and children had lived in communities along the northern part of the
Salton Sea for at least six months. As indicated in Table 1, most caregivers were the focal
child’s mother and were born in Mexico from various states, including Michoacán, Baja
California, Veracruz, Sinaloa, Sonora, Tamaulipas, Guerrero, and the capital of Mexico City.
All but one of the focal children (i.e., children with asthma or respiratory distress) of
caregivers in the study were born in the US. Most children were born in and grew up in a
community along the Salton Sea.
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Table 1. Characteristics of caregivers and their children living along the Salton Sea (N = 33 1).

Demographic Information N (%)

Gender (caregiver)
Female 28 (84.9)
Male 5 (15.1)

Age
18 to 24 1 (3.0)
25 to 34 5 (15.2)
35 to 44 18 (54.5)
45–55 9 (27.3)

Birthplace
Mexico 32 (97.0)

United States 1 (3.0)
Ethnicity/Race

Hispanic or Latino 25 (75.8)
Purépecha 8 (24.2)

Primary language
Spanish 20 (60.6)

Purépecha 5 (15.1)
Bilingual Spanish/English 3 (9.1)

Bilingual Spanish/Purépecha 5 (15.2)
Education (level completed)

Never attended school 5 (15.2)
Primary school 2 7 (21.2)

Secondary school 2 10 (30.3)
High school/GED 9 (27.3)

College/university degree 2 (6.0)
Marital status

Married or civil union 31 (93.9)
Single or separated 2 (6.1)

Number of children
1 child 2 (6.1)

2 children 11 (33.3)
3 children 9 (27.3)
4 children 4 (12.1)

5 or more children 7 (21.2)
Employment status

Employed part time 17 (51.5)
Not employed 3 15 (45.5)

Disabled 1 (3.0)
Ever worked as farmworker 18 (54.5)

Type of home
Apartment 3 (9.1)

Single-family home 10 (30.3)
Trailer 20 (60.6)

Relationship to child
Mother 28 (84.8)
Father 4 (12.1)

Grandmother 1 (3.1)
Focal child place of birth

United States 31 (93.9)
Mexico 2 (6.1)

Focal child primary language
English 6 (18.2)
Spanish 4 (12.1)

Bilingual English/Spanish 22 (66.7)
Trilingual English/Spanish/Purépecha 1 (3.0)
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Table 1. Cont.

Demographic Information N (%)

Focal child age
0 to 5 2 (6.1)

6 to 11 9 (27.3)
12 to 14 10 (36.4)
15 to 18 12 (45.5)

Caregivers’ perception of focal child’s overall health
Very good 1 (3.0)

Good 15 (45.5)
Moderate 15 (45.5)
Very bad 1 (3.0)
Unsure 1 (3.0)

1 A total of 36 people participated in either a focus group or one-on-one interview; only 33 participants completed
the socio-demographic survey. Some numbers and percentages may not add up due to missing data. 2 In Mexico
the school system differs from that of the US education system. Primary school includes kindergarten to 6th grade,
secondary school 7th to 9th grade, and the second stage of secondary school includes 10th to 12th grade. 3 Many
of the participants who indicated they were not employed in the survey indicated in the qualitative interviews
that they were stay-at-home mothers.

3.2. An Overview: The Salton Sea Environment

Across the interviews, participants described the Salton Sea environment as harmful
to children’s health (see Table 2). They explained that children are exposed to sulfuric
smells emitted from the Salton Sea, dust storms, agricultural chemicals, and fires. They
described the air as polluted and harmful to the children who breathe it. The following
quote illustrates well children’s exposure to the effects of the Salton Sea environment:

Table 2. The Salton Sea Environment.

Theme Caregivers’ Perspectives

Toxic smells

“It [the sea] does affect them, because in this community where I live the
smell is more frequent and stronger. My daughter who has asthma tells me
that she feels like she’s choking when she smells that odor. My daughter
tells me I feel really sick, my chest hurts when the sea smells like
that.”~Purépecha interview participant, female
“Every time you smell it [sulfur] a lot, there goes the pollution there . . .
smells the smell here. Sometimes he’s [child] even incapable of breathing,
the same smell too.”~Latinx focus group participant, female
“ . . . that smell is something that even irritates children’s eyes. Oh, my
little girl is very irritated.”~Latinx focus group participant, female
“The vapor of the lake [Salton Sea], the smell, I think it has a lot to do with
that vapor during the time of, of heat, because it evaporates all of that, that
smell, that humidity. And, I have seen that ultimately yes, the biggest
[smell] has happened during times of heat.”~Latinx focus group
participant, female

Dust storms

“When it is very windy and there is a lot of dust, the chances of having a
[respiratory] crisis is higher, either from allergies or, when, it’s very
difficult to breathe [because] the [the air] is mostly dust.”
“The children are outside a lot and there is a lot of wind, and the wind
brings the dust from the lake, which is drying up.”~Purépecha interview
participant, male
“It’s [the Salton Sea] is drying up. There is a lot of wind . . . it’s not
something that is just once in a while, but it’s constant. A lot of dust comes
from there [the Salton Sea], all of that harms a child who has asthma.
Everything, the dust, the smells that come off the lake.”~Latinx interview
participant, female
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Table 2. Cont.

Theme Caregivers’ Perspectives

Agricultural
chemical exposure

“The ranchers have been throwing the chemical waste in the lake, that is
why she [participant] says that the dust is associated with public health.”
~Latinx and Purépecha focus group participant, female
“All the chemicals thrown in the fields . . . it goes into the lake. I mean, this
is something that is notorious . . . when you go to the lake and you see the
waste from the pesticides in the water, in the dirt . . . ”~Latinx focus group
participant, female
“The pesticide, the chemical wastes of the pesticides, they throw it here
[Salton Sea] in the water. And, well also, the lake is drying up . . . it’s the
children who are breathing it . . . which is perhaps why children have
asthma.”~Purépecha interview participant, male

Fires

“The fires started; the smoke from the fires came all the way here [Salton
City].”~Latinx focus group participant, male
“I see that there was a time where the fires were here behind the school,
there was a lot of smoke everywhere, all of this hurts them
[children].”~Latinx focus group participant, male
“You can’t go out if it’s windy. For example, left now, that there are fires,
it’s even worse, the symptoms [of h child] are getting worse . . . so it’s
really alarming that kids can’t, sometimes, go out. When they go to school,
to be able to go out to be with their classmates, [they] have to go [back
inside] because they have problems because they cannot do the exercises
that are required of them at school and they have to leave them aside
because they have severe allergies or asthma, and that they [kids with
asthma] always have to have their inhalers in their backpacks or at
school.”~Latinx focus group participant, female

“[The schools] are very, very close to the lake, so when it’s hot and windy, the
smell, and well, all the contamination rises and the children breath it . . . as you
[the interviewer] recall, the fire that happened not long ago? Because all of that
affected the kids. My daughter said to me: ‘I want to go back to school now’. But,
well, it couldn’t happen . . . the smoke from the fire was really strong, a situation
that in my point of view, it is exceeding or exceeding all [air quality] limits”.

Toxic smells. Caregivers shared that during the hot summer months of June, July, and
August, the Salton Sea emits sulfuric smells that affect the respiratory health of children.
Toxic smells are especially persistent and frequent in the summer months. They described
the smell as one of sulfur and breathing the smell as suffocating. A mother shared: “My
daughter, who has asthma tells me that she feels like she’s choking when she smells that
odor [from the Salton Sea]. She tells me: ‘I feel really sick, my chest hurts when the
[Salton] Sea smells like that’”. Continuing to discuss her daughter’s experience, this mother
explained: “[She] tells me that she feels like she is drowning when she smells that odor”.
Another mother shared a similar experience of the effects of the Salton Sea’s smell on her
son’s health. “Every time you smell it [the Salton Sea] . . . the pollution there . . . sometimes
he’s even incapable of breathing”.

Dust storms. During interviews, caregivers talked about the extreme weather events,
specifically dust storms, that are commonplace and may occur over multiple days and
are pronounced during the hot summer months. During these dust storms children often
experience increased respiratory symptoms and allergies, such as irritated and watery eyes.
As this mother shared: “When it is windy and there is a lot of dust, getting an [asthma]
attack or having allergies is really high. It is very difficult to breathe”.

Chemicals. Caregivers discussed children’s exposure to agricultural chemicals from
the nearby agricultural fields. Children are exposed by the proximity to the field as well
as household members who work in the fields and bring chemicals into the homes via
their work clothes. They discussed that children in trailer parks, which are located in close
proximity to the fields, are especially vulnerable: “There are a lot of pesticides around the
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communities where they [children] live. Trailer parks—most of the trailer parks are near
agricultural fields”.

Additionally, participants discussed the harm of local agricultural practices in which
growers dump chemicals into the Salton Sea: “The growers are unloading their planters,
everything goes there. We don’t know how much they clean the water. But I think there are
studies in which they say there are quite a lot of chemicals in the water”. This participant
continued to explain why such agricultural practices are problematic for respiratory health:

“It [the Salton Sea] is drying up because they no longer supply it with the water
that they used to supply it with. Everything [agricultural toxins] is left on the
lake’s shores. When it’s windy, all this dust goes into our lungs”.

Fires. Additionally, participants talked about the burning of garbage on nearby tribal
lands and its effects on air quality. In recent years, fires have occurred near schools: “There
was a time when the fires occurred behind a school. There was so much dust everywhere.
All of this harms them [children]”.

3.3. Childhood Chronic Health Conditions

Caregivers explained how daily exposure to the Salton Sea environment contributed
to chronic child health conditions, including asthma and other respiratory conditions, as
well as allergies and nosebleeds (see Table 3). Many described their children’s lung health
as poor—their breathing was weak, and they experienced frequent chest pain and wheezed
often. “His throat is closed, he has a whistle”, shared one mother. For many children,
their chronic health conditions began at infancy or toddlerhood and continued throughout
childhood. A mother shared: “When he was six months old, he got really sick. We took
him to Mexicali [Mexico] and they told me to put him on a nebulizer and pat him on the
back every 15 min to get rid of all the phlegm”.

Table 3. Children’s Asthma and Co-presenting Health Conditions.

Theme Children’s Lived Experience as Shared by Their Caregivers

Asthma

“The youngest of my children, every so often we have to admit him to the hospital for the same
reason . . . he would catch pneumonia and sometimes we would go to the doctor and he [the
doctor] would say that he [the child] had bronchitis and almost always, for almost a year we have
to hospitalize him three times, four times a year.”

“ . . . [child] has more problems with asthma attacks in the month of February, March, April,
and June.”~Purépecha interview participant, female

“When he was six months old, well, he got really sick. We took him to Mexicali, and they told
me to put a nebulizer on him and pat him on the back every 15 min to get rid of all the
phlegm.”~Latinx interview participant, female

“ . . . Ever since they operated on him, now, because he used a lot of those little devices to
breathe, they put tubes like those in his nose, like little hoses with the mask, he had to use the
tubes every so often and a little device that made steam like that to cleanse the lungs, and they
gave him an inhaler, they gave him one or two in case he ran out of one, so he had a
replacement . . . . The doctor had said it was like asthma that [my] kid was already having
asthma, and they sent him to a specialist, and they had to operate on him there [hospital] . . .
”~Purépecha interview participant, female

“ . . . he [child] already visited a specialist and checked him out and already said that he had to
burn his tonsils with a laser and remove the meatiness [flesh] from his nose. And, well, thanks
to that, since then, he has never gotten sick again, not the flu nor any coughing. Because he
started coughing and coughing and you could almost see him, he was going to die when he
started coughing. He couldn’t breathe because he was drowning and what was happening to
him scared us at night, when he started snoring . . . it scared us because he couldn’t breathe.
We had to take him to the emergency room and his tummy was jumping a lot, because he
couldn’t breathe, his tummy was jumping like he was breathing very fast, but at the same time
he couldn’t let it go again and his tummy was jumping very fast.”~Latinx interview
participant, male
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Table 3. Cont.

Theme Children’s Lived Experience as Shared by Their Caregivers

Allergies

“My eldest child gets them [allergies], that’s when he gets his attacks . . . and he has an inhaler.
But he’s almost like, every day, at night I hear him breathing, even though he’s not using the
inhaler, I hear him struggle . . . . I don’t sleep much because I’m waiting to see if he’s breathing
well or not.”~Latinx interview participant, female

“They [doctor] diagnosed [child], [with] asthma, because she [doctor] did some different
studies, she sent me to do tests, the pulmonologist, allergies, everything . . . [doctor] sent him
[child] to him [doctor], the nose and throat specialist because he [child] was bleeding from the
nose. Then the doctor told him that he had a lot of allergies and that his veins were wearing
out. That he [child] had a deviated septum and that his veins were so irritated, that they
[doctors] could burn them.”~Latinx interview participant, female

“ . . . there are respiratory problems and a lot of runny noses, or a lot of mucus, like green. As if
[child] had a really bad cold, and [child’s] eyes are watery, their [child’s] eyes swell. And, this
is mostly [happening] when it’s hot, when it is humid”~Latinx interview participant, female

Nosebleeds

“There are seasons where they [kids] suddenly bleed. My child . . . sometimes his nose bleeds
or he gets up and there is blood on his pillow. So yeah, if it’s something like that, [I have] some
concern. He would even stain his feet, so it was like a little stream of blood that would
spill.”~Latinx interview participant, female

“One of the symptoms that my daughter has, and has struggled a lot with it, is the bleeding.
Every change in weather there is a tremendous amount of [nose] bleeding that she suddenly
just goes down and can’t stop bleeding”~Latinx focus group participant, female

“Other children that I know well who have nosebleeds, and it is something that they [kids]
don’t need to be out in the sun that much to start bleeding and bleeding and bleeding . . .
”~Latinx focus group participant, female

Asthma and respiratory distress. Children commonly experienced an illness trajectory
that began with pneumonia, progressed to bronchitis, and ended with an asthma diagnosis
or prescription of asthma medications (e.g., albuterol). Throughout this illness trajectory
children were repeatedly hospitalized. A caregiver shared:

“The youngest of my children, we constantly have to admit him into the hospital
for the same thing: Due to the cold air he would turn purple and would get
pneumonia. Sometimes we would go to the doctor and [they] would tell us that
he has bronchitis. We have to hospitalize him three or four times a year”.

Chronic and multiple health conditions were common among the caregivers’ children.
A mother shared that despite her son having been diagnosed and treated for asthma, he
continued to experience chronic respiratory health conditions.

Allergies. In addition to asthma and respiratory conditions, caregivers described their
children as experiencing chronic allergies visible as rashes, irritated eyes, and runny noses.
Caregivers talked about their children’s eyes being “watery” or “puffy” especially with
heat and humidity. A mother described her son’s coexisting health conditions:

“[He has] respiratory problems and lots of postnasal drip or lots of mucus, like
green [mucus]. As if he has the flu, it’s a very strong flu and [he has] watery
eyes. His eyes get very puffy and more than anything, it’s when it’s hot, when
it’s humid”.

Caregivers understood that air quality and weather conditions affected their
children’s health:

“On days when there is a lot of wind, they [children] cannot go outside for very
long. They go out for five minutes and come back in, because they cannot stand
being outside for long. The air smells bad and their allergies start”.

Nosebleeds. Another common chronic health condition among the caregiver’s children
was nosebleeds linked to changing weather patterns and heat. “One of the symptoms my
daughter has, and she’s struggled a lot with, is nosebleeds.” This mother explained her
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daughter gets sudden nosebleeds in which she “cannot stop bleeding” spurred by changes
in the weather. Another caregiver shared her understanding of nosebleeds among children
in general and the unique case of children living along the Salton Sea:

“I have heard that children get nose bleeds. In my town [in Mexico] they always
say that if their [children’s] nose bleeds it’s because of the heat. However, here
[along the Salton Sea], it’s all year long that their noses’ bleed. One of my
children’s noses bleeds a lot. I think it’s because of the environment, because I’ve
already taken him to the doctor and the doctor does not tell me anything. He tells
me it’s normal”.

Caregivers discussed their understanding of how the Salton Sea’s environment– air
pollution evidenced by sulfuric smells, dust storms, and fires—contributes to nosebleeds.
This mother shared:

“It [son’s chronic health condition] is related to the Salton Sea’s dust. Because my
child has a lot of nosebleeds. It is something that is very worrisome. The doctors
tell me that there is no medicine to stop the bleeding. I have noticed that in the
month of February, this is when my son’s nose bleeds the most. I’ve already taken
him to the doctor: ‘Why does my child have a nosebleed in the seasons when it’s
windy?’ When we went to the Central Valley, they did not have nosebleeds. Nor
did my little girl who has asthma have breathing problems or asthma attacks”.

This quote illustrates a common pattern: When caregivers remove their children from
the Salton Sea’s environment, their symptoms improve. As she and others explained,
children’s respiratory symptoms reduce or stop altogether, and they no longer experience
chronic nosebleeds.

4. Discussion

Our study presents caregivers’ understanding of the environmental impacts of the
Salton Sea environment on child health. Participants in our study talked about how agri-
cultural practices such as the waste of pesticides being dumped into the lake, the burning
of trash on tribal lands, and the lack of water going into the Salton Sea create a highly toxic
environment that is harmful to children’s health. Caregivers overwhelmingly report that
the Salton Sea environment, including toxic smells and dust storms, contributes to their
children’s health conditions. The air quality around the Salton Sea, heavily influenced by
the deterioration of the surrounding ecosystem and the blowing of dust particles from the
Salton Sea’s drying lakebed, is a significant local, regional, and statewide concern [22,24].
One that is ever more concerning given climate change. Rising temperatures brought on by
climate change have contributed to water evaporation, exposing toxins in the lakebed [38].
As our study finds, caregivers’ children are exposed to toxins in the lakebed via dust storms
as they breathe this air, which harms their health by contributing to asthma severity (e.g.,
evidenced by emergency room use and hospitalizations), allergies (e.g., irritated and watery
eyes), and nosebleeds.

Findings from our study contribute to ongoing discussions about the effects of drying
saline lakebeds on children’s health [39], providing a critical understanding of such effects
on the respiratory health of structurally vulnerable child populations, that is, low-income
racial/ethnic and Indigenous Mexican children in rural borderland communities. Study
findings are similar to those of Farzan et al.’s [14] research in the Imperial Valley along the
southern part of the Salton Sea. They reported asthmatic and non-asthmatic symptoms
in children, including wheezing (35%), allergies (36%), bronchitis-like symptoms (28%),
and dry cough (33%)—symptoms that are also common among children living along the
northern part of the Salton Sea. Our study thus advances the understanding of the effects
of environmental exposures on children’s health on both ends of the Salton Sea. It also
provides evidence of chronic health conditions that co-present, allergies and nosebleeds,
with asthma/respiratory distress in this child population.
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A unique finding and important contribution to the literature was the presence of
chronic nosebleeds among children living near the Sea. Nosebleeds in children (or pediatric
epistaxis) are caused by broken blood vessels and the bleeding of tissues inside the nose.
Fluctuations in temperature, humidity, and air pollution are linked to the incidence of
epistaxis. Research indicates that the main cause of nosebleeds are high temperatures and
low humidity, as well as PM10, such as dust, pollen, and mold. Akdoğan and colleagues [40]
found in their study among children accessing outpatient care for nosebleeds that epistaxis
is positively associated with average daily temperature, and the difference between the
maximum and minimum daily temperature is negatively associated with fluctuations in
average daily humidity. Kim and colleagues [41] found that air quality or meteorological
factors, specifically PM10 concentration, were associated with daily epistaxis presentation
in both child and adult patient populations in Korea.

Based on the perspectives of caregivers in our study, epistaxis or nosebleeds in children
living along the Salton Sea, is likely related to high temperatures and low humidity as
nosebleeds commonly aligned with seasonal temperature changes and were pronounced
during the hot summer months of June, July, and August. Yet, there is not sufficient
evidence to conclude that temperature fluctuations or fine particulates are the main cause
of nosebleeds in children. Our findings and those of others raise questions about the
potential impact of climate and seasonal weather patterns and PM10 on the health and
wellbeing of children living near the Salton Sea.

5. Limitations

Study findings offer insight into the lived experiences of Latinx and Indigenous Mexi-
can caregivers of children with asthma/respiratory problems and co-presenting chronic
health conditions of allergies and nosebleeds. The following limitations should be con-
sidered when interpreting the findings. First, we merged one-on-one interview data with
focus group data to accommodate the needs of study participants who had limited access
to digital technology or felt uncomfortable in group settings. While we used the same
semi-structured interview guide for both data collection methods, the purpose and goals
of each method of data collection differ. One-on-one interviews are best used to obtain
individual level experiences and perspectives, whereas focus groups are ideal for obtain-
ing shared collective experiences and perspectives of a community or group [42,43]. For
some, it was their first time participating in research, and they did not feel comfortable
sharing their perspectives in a group setting, whereas others preferred participating in the
research in their native tongue Purépecha both of which limited focus group participation
and increased participation in one-on-one interviews. Additionally, in several cases, the
participants had limited skills in using digital technology or had limited access to WIFI,
resulting in a preferred method of one-on-one phone interviews. For this reason, the focus
group sizes were quite small as the ideal focus group size is six to ten participants, which
permits facilitators to engage diverse voices and perspectives in group conversations [44].

6. Conclusions

Too often, low-income immigrant and minority children in the US live in environments
where they breathe highly polluted air [45,46]. This is evident in our study amongst the
Latinx and Purépecha immigrant children and caregivers living along the Salton Sea—these
families are surrounded by a drying lakebed that emits sulfuric smells and exposes toxic
playa that is transported into the air, which children then breathe. This study has important
public health implications for vulnerable child populations. The case of the Salton Sea and
its effects on the children and families living along its border offers a preview into what is
to come in the next several decades. Experts in the field and global health organizations
(e.g., World Health Organization) anticipate significant increases in global emissions and air
pollutants due to climate change contributing to poor air quality and subsequent increases
in asthma and related respiratory conditions [47,48]. Without intervention, structurally
vulnerable child populations, like those in our study, will be especially vulnerable to
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respiratory health consequences of climate change and the effects of poor air quality
on health.

Author Contributions: A.M.C. and M.P. designed the study and study instruments and oversaw data
collection and analysis. A.M.C., M.P., S.R., G.O., A.T., A.G., A.M. and J.C. analyzed and interpreted
the data. A.M.C. wrote the main manuscript, G.O. prepared Table 1 and all other authors contributed
to the writing of different sections of the manuscript. All authors reviewed the manuscript. All
authors have read and agreed to the published version of the manuscript.

Funding: Research reported in this publication was supported by the National Institute on Mi-
nority Health and Health Disparities of the National Institutes of Health under Award Number
U54MD013368. The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board of The University of California Riverside
(protocol code HS-18-230, 10 May 2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used and analyzed for this study can be available from
the corresponding author upon reasonable request.

Acknowledgments: We would like to thank Jo Gerrard at the University of California Riverside
School of Medicine for her editorial support. We also thank the advisory board members for the
Childhood Asthma and Salton Sea project.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Most Recent Asthma State or Territory Data. Available online: https://www.cdc.gov/asthma/brfss/2020/child/tableL1.html

(accessed on 20 February 2023).
2. Forno, E.; Celedon, J.C. Asthma and ethnic minorities: Socioeconomic status and beyond. Curr. Opin. Allergy. Clin. Immunol.

2009, 9, 154–160. [CrossRef]
3. Grineski, S.; Collins, T.; Renteria, R.; Rubio, R. Multigenerational immigrant trajectories and children’s unequal exposure to fine

particulate matter in the US. Soc. Sci. Med. 2021, 282, 114108. [CrossRef]
4. Hornberg, C.; Pauli, A. Child poverty and environmental justice. Int. J. Hyg. Environ. Health 2007, 210, 571–580. [CrossRef]

[PubMed]
5. Bravo, M.A.; Anthopolos, R.; Bell, M.L.; Miranda, M.L. Racial isolation and exposure to airborne particulate matter and ozone in

understudied US populations Environmental justice applications of downscaled numerical model output. Environ. Int. 2016, 92,
247–255. [CrossRef] [PubMed]

6. Gray, L.; Johnson, G. A study of asthma as a socio-economic health disparity among minority communities. Race Gend. Cl. 2015,
22, 337–357.

7. Park, Y.M.; Kwan, M.P. Understanding Racial Disparities in Exposure to Traffic-Related Air Pollution: Considering the Spatiotem-
poral Dynamics of Population Distribution. Int. J. Environ. Res. Public Health 2020, 17, 908. [CrossRef]

8. Center for Disease Control and Prevention. Particle Pollution. Available online: https://www.cdc.gov/air/particulate_matter.
html#:~:text=Smoke%20from%20fires%20and%20emissions,and%20trucks%20contain%20PM2.5 (accessed on 29 April 2023).

9. Healthy People 2030. Social Determinants of Health. Available online: https://health.gov/healthypeople/priority-areas/social-
determinants-health (accessed on 29 April 2023).

10. Crear-Perry, J.; Correa-de-Araujo, R.; Lewis Johnson, T.; McLemore, M.R.; Neilson, E.; Wallace, M. Social and Structural
Determinants of Health Inequities in Maternal Health. J. Womens Health 2021, 30, 230–235. [CrossRef] [PubMed]

11. Brewer, M.; Kimbro, R.T.; Denney, J.T.; Osiecki, K.M.; Moffett, B.; Lopez, K. Does neighborhood social and environmental context
impact race/ethnic disparities in childhood asthma? Health Place 2017, 44, 86–93. [CrossRef]

12. Cheney, A.M.; Barrera, T.; Rodriguez, K.; Jaramillo López, A.M. The Intersection of Workplace and Environmental Exposure
on Health in Latinx Farm Working Communities in Rural Inland Southern California. Int. J. Environ. Res. Public Health 2022,
19, 12940. [CrossRef]

13. Cheney, A.M.; Newkirk, C.; Rodriguez, K.; Montez, A. Inequality and health among foreign-born latinos in rural borderland
communities. Soc. Sci. Med. 2018, 215, 115–122. [CrossRef]

14. Farzan, S.; Razafy, M.; Eckel, S.; Olmedo, L.; Bejarano, E.; Johnston, J. Assessment of Respiratory Health Symptoms and Asthma
in Children near a Drying Saline Lake. Int. J. Environ. Res. Public Health 2019, 16, 3828. [CrossRef] [PubMed]

https://www.cdc.gov/asthma/brfss/2020/child/tableL1.html
https://doi.org/10.1097/ACI.0b013e3283292207
https://doi.org/10.1016/j.socscimed.2021.114108
https://doi.org/10.1016/j.ijheh.2007.07.006
https://www.ncbi.nlm.nih.gov/pubmed/17804293
https://doi.org/10.1016/j.envint.2016.04.008
https://www.ncbi.nlm.nih.gov/pubmed/27115915
https://doi.org/10.3390/ijerph17030908
https://www.cdc.gov/air/particulate_matter.html#:~:text=Smoke%20from%20fires%20and%20emissions,and%20trucks%20contain%20PM2.5
https://www.cdc.gov/air/particulate_matter.html#:~:text=Smoke%20from%20fires%20and%20emissions,and%20trucks%20contain%20PM2.5
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://doi.org/10.1089/jwh.2020.8882
https://www.ncbi.nlm.nih.gov/pubmed/33181043
https://doi.org/10.1016/j.healthplace.2017.01.006
https://doi.org/10.3390/ijerph191912940
https://doi.org/10.1016/j.socscimed.2018.09.011
https://doi.org/10.3390/ijerph16203828
https://www.ncbi.nlm.nih.gov/pubmed/31614424


Int. J. Environ. Res. Public Health 2023, 20, 6023 14 of 15

15. California Natural Resources Agency. Salton Sea Management Program, Phase 1: 10-Year Plan; Department of Water Resource,
California Department of Fish & Wildlife: Sacramento, CA, USA, 2018; Volume 68.

16. AB 617; 2019-Designated Communities: Eastern Coachella Valley (ECV) Community. South Coast Air Quality Management
District: Sacramento, CA, USA, 2019.

17. López Jaramillo, A.M.; Gómez, R.; Rodriguez, K.; Cheney, A.M. Chapter 8: Approximación a una politica pública binacional para
la atención en salud USMEX: Unidos por la salud. In Migración y Salud: Reflexiones en Contextos de Alta Movilidad Los Casos de
México y Venezuela; Piñeiro, R.C., López, R.A.H., Gómez, M.G.R., Eds.; El Colegio de la Frontera Norte: Tijuana, México, 2022;
pp. 79–110.

18. Minkler, M.; Wallerstein, N. Community-Based Participatory Research for Health: From Process to Outcomes, 2nd ed.; Jossey-Bass: San
Francisco, CA, USA, 2008.

19. Cheney, A.M.; McCarthy, W.; Pozar, M.; Reaves, C.; Ortiz, G.; Lopez, D.; Saldivar, P.A. “Ancestral Recipes”: A Mixed-Methods
Analysis of MyPlate-Based Recipe Dissemination for Latinos in Rural Communitites. BMC Public Health 2023, 23, 216. [CrossRef]
[PubMed]

20. Bradley, T.J.; Yanega, G.M. Salton Sea: Ecosystem in transition. Science 2018, 359, 754. [CrossRef] [PubMed]
21. Voyles, T.B. The Settler Sea: California’s Salton Sea and the Consequences of Colonialism; University of Nebraska Press: Lincoln, NE,

USA, 2021.
22. Fountain, H. The Salton Sea, an Accident of History, Faces a New Water Crisis. Available online: https://www.nytimes.com/20

23/02/25/climate/salton-sea-colorado-river-drought-crisis.html (accessed on 1 May 2023).
23. Legislative Analyst’s Office (LAO). The Salton Sea: A Status Update; Legislative Analyst’s Office: Sacramento, CA, USA, 2018.
24. Johnston, J.E.; Razafy, M.; Lugo, H.; Olmedo, L.; Farzan, S.F. The disappearing Salton Sea: A critical reflection on the emerging

environmental threat of disappearing saline lakes and potential impacts on children’s health. Sci. Total Environ. 2019, 663, 804–817.
[CrossRef] [PubMed]

25. Fogel, M.; Ajami, H.; Aronson, E.; Bahreini, R.; Elders, W.; Jenerette, D.; Lo, D.; Lyons, T.; McKibben, M.; Porter, W.; et al. Crisis at the
Salton Sea: Research Gaps and Opportunities; University of California Riverside Salton Sea Task Force; The Environmental Dynamics
and GeoEcology (EDGE) Institute: Riverside, CA, USA, 2020; Available online: https://eartharxiv.org/repository/view/2113/
(accessed on 20 February 2023).

26. Biddle, T.A.; Li, Q.; Maltz, M.R.; Tandel, P.N.; Chakraborty, R.; Yisrael, K.; Drover, R.; Cocker, D.R., 3rd; Lo, D.D. Salton Sea
aerosol exposure in mice induces a pulmonary response distinct from allergic inflammation. Sci. Total Environ. 2021, 792, 148450.
[CrossRef] [PubMed]

27. US Census. Mecca CDP, California. Available online: https://www.census.gov/quickfacts/fact/table/meccacdpcalifornia/PST0
45221 (accessed on 1 May 2023).

28. Holmes, S.M. Structural vulnerability and hierarchies of ethnicity and citizenship on the farm. Med. Anthropol. 2011, 30, 425–449.
[CrossRef] [PubMed]

29. Horton, S.B. They Leave Their Kidneys in the Fields: Illness, Injury, and Illegality Among Us Farmworkers; University of California
Press: Oakland, CA, USA, 2016.

30. Salton Sea Policy-Making Excludes Vulnerable Purépecha Community Members. Available online: https://www.kcet.org/news-
community/salton-sea-policy-making-excludes-vulnerable-purepecha-community-members (accessed on 20 February 2023).

31. Rodriguez, S. Environmental Racism in the Eastern Coachella Valley: P’urhépecha Parents’ Testimonios on Childhood Asthma-Related
Symptoms and Its Relationship to the Salton Sea; San Diego State University: San Diego, CA, USA, 2021.

32. Johnson, R. Bureau of Inidan Affairs Says Martinez Fire May be Extinguisted in a Week. Available online: https://www.desertsun.
com/story/news/2019/11/15/martinez-fire-tribal-land-thermal-extinguished-week-bureau-indian-affairs-says/4194559002/
(accessed on 1 May 2023).

33. Guest, G.; Bunce, A.; Johnson, L. How many interviews are enough? An experiment with data saturation and variability. Field
Methods 2006, 18, 59–82. [CrossRef]

34. Guest, G.; Namey, E.; McKenna, K. How many focus groups are enough? Building an evidence base for nonprobability sample
sizes. Field Methods 2017, 29, 3–22. [CrossRef]

35. Averill, J.B. Matrix analysis as a complementary analytic strategy in qualitative inquiry. Qual. Health Res. 2002, 12, 855–866.
[CrossRef]

36. McMullin, J.; Cheney, A.M.; Milanovich, S.; Salgado, S.; Andrews, J.; Hughes, R.; Shumway, K.; Rodriguez, K.; Thornton, L.V.;
McGuire, L.; et al. Historical Wisdom: Data analysis and next steps in anti-oppressive research methodologies. Am. Indian Cult.
Res. J. 2023, in press.

37. Hamilton, A. Rapid Qualitative Methods in Health Services Research. Spotlight on Women’s Health National Cyberseminar
Series: Spotlight on Women’s Health. Available online: https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/
archives/780-notes.pdf (accessed on 1 December 2013).

38. Zuchowski, J.L.; Chrystal, J.G.; Hamilton, A.B.; Patton, E.W.; Zephyrin, L.C.; Yano, E.M.; Cordasco, K.M. Coordinating Care
Across Health Care Systems for Veterans with Gynecologic Malignancies: A Qualitative Analysis. Med. Care 2017, 55, S53–S60.
[CrossRef] [PubMed]

39. Jones, B.A.; Fleck, J. Shrinking lakes, air pollution, and human health: Evidence from California’s Salton Sea. Sci. Total Environ.
2020, 712, 136490. [CrossRef] [PubMed]

https://doi.org/10.1186/s12889-022-14804-3
https://www.ncbi.nlm.nih.gov/pubmed/36721121
https://doi.org/10.1126/science.aar6088
https://www.ncbi.nlm.nih.gov/pubmed/29449482
https://www.nytimes.com/2023/02/25/climate/salton-sea-colorado-river-drought-crisis.html
https://www.nytimes.com/2023/02/25/climate/salton-sea-colorado-river-drought-crisis.html
https://doi.org/10.1016/j.scitotenv.2019.01.365
https://www.ncbi.nlm.nih.gov/pubmed/30738261
https://eartharxiv.org/repository/view/2113/
https://doi.org/10.1016/j.scitotenv.2021.148450
https://www.ncbi.nlm.nih.gov/pubmed/34157526
https://www.census.gov/quickfacts/fact/table/meccacdpcalifornia/PST045221
https://www.census.gov/quickfacts/fact/table/meccacdpcalifornia/PST045221
https://doi.org/10.1080/01459740.2011.576728
https://www.ncbi.nlm.nih.gov/pubmed/21777126
https://www.kcet.org/news-community/salton-sea-policy-making-excludes-vulnerable-purepecha-community-members
https://www.kcet.org/news-community/salton-sea-policy-making-excludes-vulnerable-purepecha-community-members
https://www.desertsun.com/story/news/2019/11/15/martinez-fire-tribal-land-thermal-extinguished-week-bureau-indian-affairs-says/4194559002/
https://www.desertsun.com/story/news/2019/11/15/martinez-fire-tribal-land-thermal-extinguished-week-bureau-indian-affairs-says/4194559002/
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1177/1525822X16639015
https://doi.org/10.1177/104973230201200611
https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/archives/780-notes.pdf
https://www.hsrd.research.va.gov/for_researchers/cyber_seminars/archives/780-notes.pdf
https://doi.org/10.1097/MLR.0000000000000737
https://www.ncbi.nlm.nih.gov/pubmed/28614184
https://doi.org/10.1016/j.scitotenv.2019.136490
https://www.ncbi.nlm.nih.gov/pubmed/31931219


Int. J. Environ. Res. Public Health 2023, 20, 6023 15 of 15
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