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Unveiling Disparities in Pediatric Wildfire Preparedness: A Novel,
Mixed-Methods Framework for Family Resilience

Natasha Gill, MD, MPH'->*%  Danica B. Liberman, MD, MPH'-%>**° Ed Avol, MS*®, Anita Schmidt, MPH,
Samantha Lozano, BS®, Yan Chai, PhD*°, and Todd P. Chang, MD, MAcM'%3*

Objective To uncover disparities and systemic barriers in pediatric wildfire preparedness across diverse house-
holds in a fire-prone community.

Study design This mixed-methods investigation employed 2 novel instruments, literacy-adapted surveys (n = 75)
and semi-structured interviews (n = 9) to caregivers. Both tools were pilot tested prior to data gathering. Re-
searchers recruited English- and Spanish-speaking adult (18 years and older) caregivers seeking care for their child
in an urban pediatric emergency department. Analysis utilized multivariable regression, dual-independent interview
transcript coding and thematic consensus, and convergent methodology. Three study-generated outcomes as-
sessed household readiness, including wildfire item preparedness (WIP), wildfire action preparedness (WAP),
and wildfire overall preparedness (WOP). WOP is summative and combines WIP and WAP.

Results Half the households were not prepared for wildfires. Action preparedness (WAP: 18.6%) was less com-
mon than item (WIP: 80.6%). Caregivers with less education, younger age, and Hispanic/Latino ethnicity had
significantly lower odds of completing readiness actions (WAP). Financial stressors were a major readiness barrier
in both study arms. Four novel findings emerged: (1) home insurers represented an untapped opportunity for prep-
aration; (2) renters experienced systematic barriers in home improvement; (3) diagnosis of a child chronic health
condition significantly improved family readiness; and (4) caregivers believed schools lacked wildfire prepared-
ness.

Conclusions This study reveals unique and urgent wildfire preparedness gaps and critical inequities that increas-
ingly threaten children’s health, safety, and resilience. These findings necessitate immediate, targeted actions that
increase public access to low-cost smoke mitigation supplies, optimize renter safety, and strengthen school and
community fire responses. (J Pediatr 2026;291:114924).

atastrophic wildfires” are a global public health crisis, disproportionately affecting vulnerable populations.” ® Wildfire
smoke pollutants cause widespread poor air quality,”” driving both pediatric respiratory morbidity'’'* and emer-
gency department (ED) visits,'”'” particularly among infants and young children.

The risk intensifies in wildland-urban interfaces (WUIs),'® where 1 of 3 of the United States population resides.'™'” These
regions are highly prone to fires due to dry vegetation, severe droughts, and extreme winds.'®'**” Low-income families in sub-
sidized housing comprise a significant portion of WUT residents,'”" placing children at the epicenter of threats from severe
health complications to evacuation trauma to disruption of essential medical and educational services.'*>** Geography, envi-
ronmental inequities, and structural racism amplify these issues,”>?® which were demonstrated during California’s devas-
tating 2020 fire season with 8600 fires consuming 4.3 million acres.”” The Southern California wildfires in January 2025
also highlight persistent failures in pediatric readiness and response.

These concerns are continually increasing the gap in household wildfire preparedness. Although more than half of US house-
holds maintain hurricane (72%) and earthquake readiness (55%), only 42% report wildfire preparedness.’’ This deficit partic-
ularly threatens children, highlighted by recent shortages of pediatric-specific resources, such as infant formula™ and essential
medications including amoxicillin and over-the-counter antipyretics.”** Prior studies have not examined child-specific wild-
fire preparedness strategies, including smoke mitigation strategies and home emergency planning. We aimed to analyze wildfire
readiness among households with children in fire-prone regions across diverse socioeconomic groups, and to understand in-
dividual, community, and systemic factors that can affect preparedness.
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Study Design and Sample
This mixed-methods study integrated a quantitative literacy-
adapted survey with qualitative semi-structured interviews,
using a convergent design.”””” A convenience sample was re-
cruited from June 2021 to October 2022 at an urban, high-
volume, pediatric ED predominantly serving publicly insured
patients from marginalized communities in a wildfire-prone
area in Los Angeles County with 2 million children under
the age of 17, the majority (65%) Black and/or Hispanic.”®
Study eligibility criteria included English- and Spanish-
speaking adult caregivers seeking non-life threatening and
non-psychiatric care for their child in the pediatric ED. Inclu-
sion criteria for interviews required English-speaking adult
caregivers with either direct wildfire experience or presenting
with respiratory illness in a child. Eligible candidates partici-
pated in the survey or the interview, but not both. All study par-
ticipants completed a demographic questionnaire about their
personal and family characteristics such as highest level of edu-
cation, race, ethnicity, annual household income, and more.
The local Institutional Review Board approved this study.

Outcome Variables

The study focus was wildfires readiness. We created 3 quan-
titative outcomes: wildfire action preparedness (WAP), wild-
fire item preparedness (WIP), and wildfire overall
preparedness (WOP). These outcomes were defined by addi-
tive numerical scores of survey questions using Zamboni
et al’s prior disaster literature.”” WAP included 8 questions
about creating and practicing household emergency and
evacuation plans. WIP consisted of 13 questions pertaining
to possession of disaster supplies such as extra food, water,
medications, air purifiers, and masks. Overall preparedness
is a summative outcome combining WAP and WIP scores
(21 items). We scored preparedness using binary (yes/no) re-
sponses. For Likert scale answers, we counted "agree” and
“strongly agree" as "yes" and all other responses as "no."
Each question was equally weighted; each "yes" received
one point, and each "no" received zero points. A household
was considered “prepared” if it scored 50% or more for
each outcome.

Novel Study Instruments - Quantitative Surveys and
Qualitative Interviews

Survey. We mixed previously validated questions from liter-
ature and national questionnaires'”*”*° and novel items
tailored to address our study objectives. Question topics rep-
resented overall preparedness themes: caregiver wildfire
knowledge, perceptions, preparedness, and factors (ie, socio-
demographic, child health) associated with readiness. The in-
dependent variables and covariates were selected from
studies reporting social determinants of health,*****” overall
health inequities, and disparities during disasters
(Table 1).**>*** The initial survey was piloted with 5
caregivers with iterative feedback and revisions to grammar
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and structure, including feedback from all authors, leading
to 56 questions being iterated or removed. The final survey
contained 126 questions and was translated into Spanish by
certified interpreters.

Interviews. We conducted semi-structured interviews with 2
moderators to explore participants’ lived experiences.”" "
Moderators were trained in evidence-based qualitative methods
and rehearsed interviewing strategies with senior investigators.
Each interview took 30-45 minutes and was completed while
the participant was in the ED. Based on feasibility, we aimed
to conduct 10 interviews in total. Two authors independently
coded interview transcripts and developed themes via
consensus, while a third resolved any disagreements. Interview
scripts and methodology were tested on 4 caregivers prior to
final use. Redundant interview questions were removed, and
caregivers recommended a new theme of school-based wildfire
preparedness, which was added to the final script.

During strict COVID-19 protocols, all surveys and interviews
were administered using video conferencing on a tablet placed
in the patient room and research staff in another office.

{ N\
Table I. Participant demographics for quantitative
surveys (n = 75) and qualitative interviews (n = 9):

A mixed-methods study of pediatric wildfire
preparedness
Survey Interview
Demographics n=75 n=9
Caregiver Variable Definition %N %N
Age Older >40y 253%  11.1%
Mid-aged 30-39y 48% 66.7%
Younger 18-29'y 25.3%  22.2%
Gender" Male 32% 55.6%
Education Highest > College diploma ~ 333%  44.4%
Some <College >HS  333% 2229
Lower < HS diploma 32% 33%
Employed Unemployed 32% 55.6%
Race* Asian Non-Hispanic 8% 0%
Black Non-Hispanic 9.3% 0%
White Non-Hispanic 20% 33.3%
Other/Multiracial® 46.7%  556%
Ethnicity Hispanic/Latino 733%  88.9%
Household Variable Definition %N %N
Combined High income >$75,000 14.7%  44.4%
income Middle income ~ $50,000-$74-999  25.3% 2229,
Low income <$50,000 37.3%  33.3%
Insurance Uninsured 60% 3
Number of One 1 child only 293%  11.1%
(children)* Two 2 children 37.3%  66.7%
Many > 3 children 2% 2229
Home type Apartment Multiunit 49.3%  44.4%
\ J

HS, high school.

*This question was exclusive to surveys. It was not included in the final demographic question-
naire completed by all participants.

tGender: Survey missing 5.3% (n = 4).

1Race: Survey declined to state 16% (n = 12).

§0ther (race) — Includes those who chose “other” (n = 29) and “multiracial” (n = 6) answers.
€Combined income: declined to answer = 22.7% (n = 17).

**Child is a member of the household that is less than 18 y old.
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Statistical Analysis

Survey and interview data were gathered concurrently but
first analyzed independently. Results were then mixed
following convergent design principles.”””*" Descriptive
and univariate statistics summarized quantitative data.
Continuous data and nominal variables with limited
response rates were collapsed into categorical groups by visu-
ally inspecting the distribution and creating approximately
equal-width categories (“buckets”) to facilitate analysis and
interpretation. Exploratory simple logistic regression models
assessed the relationship between household characteristics
and 3 study-generated described outcomes. Qualitative data
themes are presented thematically side-by-side with quanti-
tative data.

We integrated quantitative survey data (n = 75), primarily re-
ported as odds ratios, and qualitative interviews (n = 9) to
assess wildfire preparedness among families with children.
Demographic information is presented in Table I. Most
caregivers identified as Hispanic/Latino ethnicity and
Other/Multiracial race, followed by White, Black, and
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Asian. Table II highlights significant disparities in wildfire
readiness based on  caregiver and  household
sociodemographic factors. In addition, we identified a
powerful and novel catalyst of pediatric readiness, parental
concern for their child’s health, detailed in Table IIIL
Finally, Table IV provides insights into child-centric
wildfire preparedness, with thematic quotes from several
families with direct wildfire experiences.

Theme 1: Wildfire Preparedness Disparities
Most households with children (78.7%) felt unprepared for
wildfires. Overall, half (56.5%) the families were not wildfire
ready (Table II). Families frequently reported household
disaster supplies (WIP: 80.6%), but not emergency
planning actions (WAP: 18.6%). Action preparedness was
lower among caregivers with less education, younger age,
Other/Multiracial race, and lower income (Table II). Of
note, most caregivers (90%) who selected “Other” race
later self-reported their race as “Hispanic/Latino.”
Interview data corroborated these findings. Participants
discussed extensive lists of resources (high WIP) but noted
challenges with the accessibility and transportability of these
items in packed go-bags (low WAP). Middle- and low-

{ N\
Table II. Crude odds ratios for pediatric household wildfire overall, action, and item preparedness: A pilot survey
analysis (n = 75)

Wildfire preparedness
Overall (WOP) Action (WAP) Item (WIP)

Demographics (56.5%; n = 69) (18.6%; n = 70) (80.6%; n = 72)
Caregiver Variable OR (95% CI) OR (95% CI) OR (95% CI)
Age (y) Older (=40) 1.00 [ref] 1.00 [ref] 1.00 [ref]

Mid-aged (30-39) 1.12 (0.34-3.65) 0.23 (0.06-0.85)"* 1.07 (0.28-4.12)

Younger (18-29) 0.43 (0.11-1.62) 0.03 (0-0.69)"* 1.37 (0.28-6.78)
Gender" Male 0.97 (0.33-2.87) 0.96 (0.24-3.86) 0.58 (0.17-2)
Education Highest (>College) 1.00 [ref] 1.00 [ref] 1.00 [ref]

Some (<College>HS) 0.65 (0.2-2.16) 0.3 (0.08-1.14)* 0.64 (0.14-2.86)

Lower (<HS) 0.45 (0.14-1.61) 0.03 (0-0.6)"* 0.47 (0.11-2.12)
Employed Unemployed 1.51 (0.53-4.25) 0.94 (0.26-3.3) 1.75 (0.46-6.65)
Race* Asian 0.23 (0.02-2.45) 1.04 (0.13-8.15) 0.08 (0-2.78)

Black 1.15 (0.17-7.87) 0.34 (0.04-2.92) 0.07 (0-1.96)

White 1.00 (ref) 1.00 (ref) 1.00 (ref)

Other/multiracial® 0.74 (0.21-2.63) 0.22 (0.05-0.9)"* 0.12 (0-2.51)
Ethnicity Hispanic/Latino 1.21 (0.4-3.64) 0.32 (0.09-1.1) 0.93 (0.24-3.67)
Household Variable OR (95% CI) OR (95% CI) OR (95% CI)
Combined income” High (>$75**) 1.00 (ref) 1.00 (ref) 1.00 (ref)

Middle (<$75**> $50*) 0.03 (0-0.61)"* 0.31 (0.06-1.55) 0.08 (0-1.88)

Low (<$50**]) 0.04 (0-0.80)"* 0.12 (0.02-0.63)* 0.18 (0.01-3.97)
Insurance Uninsured 0.28 (0.1-0.78)™* 0.02 (0-0.27)" 0.21 (0.05-0.89)"*
Number of children'" 1 child (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)

2 children 7.33 (1.97-27)% 5.67 (0.86-37.5) 7.41 (1.09-50)%%

> 3 children 4.81 (1.28-18)% 3.16 (0.43-23.4) 0.92 (0.26-3.34)

q Home type Apartment 0.41 (0.15-1.1) 0.4 (0.11-1.39) 0.58 (0.18-1.95)

J

OR, odds ratio; CI, confidence interval; HS, high school.

*[ref] is the reference category.
tGender missing n = 4 (5.3%).

FRace: Survey declined to state n = 12 (16%).
§0ther (n = 29 [90% Hispanic]) + “multiracial”(n = 6).
€ Combined income declined answer n = 17 (22.7%).

**Represents $1000 (Ex: $75,000 = $75k).

11Child: household member aged less than 18.

F{Statistically significant negative odds.
§§Statistically significant positive odd.
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Table IV. Caregiver quotes from qualitative interviews describing wildfire preparedness, barriers, and other factors
(n =9): A pilot study of pediatric wildfire readiness

insurance concerns

Child diagnosis
improves preparedness

School not prepared
School masks

Wildfire smoke
mitigation

Child mask knowledge

smoke.”

Mask cause potential harm

Respirators
Community interactions

Study improves Interview
awareness motivates
caregiver

Wildfire education Preferred
strategies

Theme Subtheme Quote
Disparities Cost of living “The cost of living makes it difficult to prepare for a disaster.. .there’s not enough resources for [wildfires].”
Cost of water systems “...you can keep your grass wet or your roof wet with your hose if you want... so your water bill
goes up...it keeps it moist so if embers hit your roof, it’s not dry and it just doesn’t light up [right
away].”
Insurance “We did add the higher insurance to have coverage... from wildfires.”
New themes Wildfire home “l would probably not live in a neighborhood that’s close to any fire zones now because the fires are

getting worse every year... [home] insurances will not cover you anymore in California. ..if you’re
not experienced [or] for a young family that just bought a home, the insurance companies will tell
you it’s not even a possibility to insure your home for a [wild]fire.”

“We actually got [air purifiers] during that wildfire. We decided to study a little bit about it...because of her
[daughter’s]...asthma.”

“...he has some...atopic conditions like eczema, food allergies, and we have even had reactive airway
when he was a little baby. But this is the first time where he’s been basically diagnosed with
asthma...I guess, now, that he has [asthma], | think we probably are going to be a little bit more
cognizant, because [wildfires] can potentially exacerbate his condition.”

“Another thing is that if there is a wildfire going on nearby our area, | will not allow them to go to
school...just because at school they do not keep the same precautions obviously as we would at home.”

“...when there is a [wild]fire [and] if they are not going to cancel school, they should require children to
arrive with masks.”

“That’s our like our third fire that we’ve experienced...it’s never even crossed my mind to use
[masks] as a tool to prevent my daughter from getting allergies or affected by the [wildfire]

“I don’t feel any way towards [masks]...If there’s literature that’s supportive [of child mask use during
wildfires], then sure [I'll use masks].”

“I wouldn’t know how safe it is to put on a mask with the wildfire (on her infant child). . .because | don’t know
if it would make it worse...like not being able to top breathe...”

“If [N-95s] are necessary to keep [children] safe, then I'll do it.”

“A few of my neighbors, we do have kids-so we’re kind of on the same page on board with the air
purifiers. ..and taping the windows to make sure that there’s no smoke or debris coming with the ashes.”

“This research has made me aware of how as a community we are going to deal with the [wild]fire
again. ..l will findout-asacommunity-howare we going to be evacuated and where. | think it's
been a wakeup call for me to talk to you to make sure | do research for myself...”

“...kids come home [from school] and teach [parents] things...they’ll grow up knowing [wildfire readiness
strategies and]...the chances of them staying in their community is pretty high...so then you're raising
generations of kids that are aware...of what to do when you live in [wildfire prone areas].”

with health concerns were more likely to possess and utilize
air purifiers, but not masks (Table III). Approximately
60% endorsed never monitoring air quality and did not plan
to do so during future wildfires, highlighting a cognitive gap.
Only 54.5% endorsed basic home ventilation systems, and
only half of this group planned to change filters during
wildfires. Interviewees valued neighborhood interactions with
increased preparedness. Key evacuation barriers identified
included concerns about property, uncertain evacuation
destinations, and pet considerations. Limited evacuation
routes preoccupied families living in WUIs.

Pet owners consistently reported unpreparedness,
including lacking extra pet supplies, transport carriers, and
copies of important pet documentation. One participant re-
counted, "[during the wildfire] there are certain ranches
where horses were trapped in barns and got burned and kill-
ed...The Station didn’t have any way to evacuate their ani-
mals. They were asking for big rigs to come out and help
them and to put their animals in.”

Survey participants favored electronic communication
(email/e-newsletter 55.4%, phone applications 25.7%) in
both written (44.6%) and video (36.5%) educational for-
mats. Interview data suggested innovative approaches:
community-based learning in local parks and school-based

education programs to enhance family preparedness through
child education.

Frequent wildfires will threaten more communities, espe-
cially in fire-prone WUI regions.”'®”" Our study confirmed
disparities and systemic barriers influencing wildfire pre-
paredness among families with children in Southern Califor-
nia. Understanding these challenges is crucial for developing
effective and equitable interventions to protect children.

Theme 1: Wildfire Preparedness Disparities

Overall wildfire preparedness was low among households
with children. We identified a substantial gap between pos-
sessing emergency supplies and engaging in actionable plan-
ning, suggesting caregivers assume acquiring physical items
as perfect readiness. This gap extends beyond previous
disaster preparedness findings that separate actionable plan-
ning from gathering supplies.”””* Current preparedness
messaging may inadequately address the transition from
gathering supplies to creating plans. In addition, simply hav-
ing supplies is very different than having them packed and
accessible in go-bags for evacuation.
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Our findings confirm disparities in preparedness actions
among specific groups.””’””” Other/multiracial households,
of which 90% self-identified as Hispanic/Latino, exhibited
significantly lower rates of action preparedness compared
with White households. This finding warrants special atten-
tion because a disproportionate proportion of Hispanic fam-
ilies live in WUIs.'®"” These disparities may stem from
systemic issues such as language barriers in emergency com-
munications for non-English speaking groups””® and insuf-
ficient disaster outreach to minority communities.”””’
Caregivers with less education and lower income levels in
our community also had significantly lower WAP but not
WIP. This finding aligns with prior studies in other higher in-
come and education communities with higher action pre-
paredness.””* "> This observation also highlights that
simply possessing disaster supplies may not influence WOP
as much as planning and practicing emergency plans. Inter-
estingly, readiness was lower among younger caregivers
than older ones, suggesting age-specific disaster preparedness
interventions are needed for younger families.

Finally, both quantitative and qualitative data noted finan-
cial constraints as a consistent barrier to preparedness efforts.
Lower-income families face direct burdens of purchasing
preparedness items, and even higher-income families
encountered resource scarcity during actual events. Pre-
paredness is heavily influenced by systemic economic factors,
community readiness, and availability of resources.””*’ So-
cioeconomic and demographic factors exacerbate health in-
equities and hinder disaster resilience among marginalized
communities.”>?%7%04%  Therefore, targeted efforts to
improve emergency planning among at-risk families, along-
side equitable interventions to safeguard pediatric popula-
tions in the face of escalating wildfire threats are needed.

Theme 2: Novel Preparedness Predictors
Our analysis revealed 4 key new findings that offer insights
for interventions toward wildfire preparedness. Home insur-
ance policy was one of the strongest predictors of household
wildfire readiness. The strong association between no insur-
ance plan and lower preparedness raises concerns about
household financial instability and broader disengagement
from protective measures. Recent market trends show both
increasing insurance costs for wildfires and potentially unre-
liable coverage in fire-prone areas.®”°® Local, state, and fed-
eral initiatives, such as subsidized insurance programs,
financial support for equitable access to wildfire resources,
and more rigorous rental safety standards, are vital for house-
hold disaster resilience, especially among growing WUIs with
marginalized groups.'®'”*’ In addition to insurance, prop-
erty type also emerged as a housing inequity. Although pre-
vious disaster recovery studies acknowledge housing
tenure’s importance, its specific impact on wildfire prepared-
ness remains unexplored.”””" Consequently, future interven-
tions must consider tenancy status and actively engage
landlords in preparedness efforts.

We found that a child’s health status can act as a powerful
catalyst for parental preparedness, transforming abstract
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risks into tangible motivations for action. Pediatric health-
care providers can thus leverage these limited "teachable mo-
ments" (eg, a new asthma diagnosis) to initiate disaster
preparedness conversations and provide targeted resources
to families with medically complex children. This may
require strengthening relationships between health care sys-
tems and emergency management agencies. Strategic collab-
orations with schools represent an untapped preparedness
opportunity, which highlight anxieties regarding schools’
lack of specific safety practices for wildfire smoke and emer-
gency drills. Our data and participants support school-based
wildfire readiness programs including respiratory protection
protocols and drills as a means to reduce the inequity
in preparedness.

Theme 3: Wildfire Mitigation, Evacuation, and
Education

Despite a high reported supply of child masks, their actual
use during wildfires was low. This could be due to lack of ed-
ucation on proper use, discomfort, or perceived ineffective-
ness,”” underscoring the need for public health campaigns
focused on effective mask utilization in children during
smoke events. On the other hand, interviewed caregivers
endorsed increased comfort and familiarity with respirator
masks after observing health care workers using them since
2020, which could be key to promote mask education and us-
age. Infrequent air quality monitoring and inadequate home
ventilation practices suggest a broader lack of awareness
regarding indoor air quality risks from wildfire smoke.

Therefore, targeted public health messaging based on pop-
ulation preferred methods such as emails and phone applica-
tions in written and video format is crucial to improve
awareness and promote effective wildfire mitigation strate-
gies for children, pets, and families. Furthermore, clearly
defined and communicated evacuation routes, especially
for those in WUTSs, are essential.

We found actionable insights for designing effective wild-
fire preparedness interventions, indicating that multimodal,
accessible, and contextually relevant educational interven-
tions are most likely to enhance family preparedness, and
preparedness within schools. Tailoring educational content
to be readily accessible via preferred platforms and leveraging
trusted community hubs, such as local parks and schools, can
enhance reach and engagement.

Study limitations, including the cross-sectional design,
recruitment from a single ED, and small sample size, may
weaken causal inferences and constrain generalizability.”” "
This reflects a broader challenge in disaster research, where
planning and executing prospective studies have proven diffi-
cult in the past. Data were collected via self-report, which
may introduce recall or social desirability bias.””*' Our anal-
ysis also lacked geographical hazard risk data. Including these
data could contextualize preparedness behaviors within spe-
cific risk environments, particularly for wildfires."”*” Future
studies incorporating geospatial analysis can enhance result
generalizability and deepen understanding of location-
specific preparedness patterns.®’
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Conclusion

Overall, our findings reveal complex disparities in pediatric
wildfire preparedness, influenced by socioeconomic factors
and novel elements such as insurance coverage, housing
type, and child health concerns. Two immediate intervention
opportunities for wildfire smoke mitigation include promo-
tion of mask usage and air quality monitoring. School safety
protocols are a unique target for wildfire preparedness for
children and families. We found need for multilevel, child-
centered wildfire preparedness interventions that address
financial constraints, housing inequities, and institutional
gaps. These readiness elements are critical for safeguarding
pediatric health and promoting community resilience during
wildfire disasters. W
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