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Abstract

As the Duwamish Valley community in Seattle, Washington, U.S.A. and other environmental
justice communities nationally contend with growing risks from climate change, there have
been calls for a more community-centered approach to understanding impacts and priorities
to inform resilience planning. To engage community members and identify climate justice
and resilience priorities, a partnership of community leaders, government-based practition-
ers, and academics co-produced a survey instrument and collected data from the commu-
nity using the Seattle Assessment for Public Health Emergency Response (SASPER), an
approach adapted from the Centers for Disease Control and Prevention’s Community
Assessment for Public Health Emergency Response (CASPER). In addition, we conducted
a process and outcome project evaluation using quantitative survey data collected from vol-
unteers and qualitative semi-structured interviews with project team members. In October
and November 2022, teams of volunteers from partner organizations collected 162 surveys
from households in the Duwamish Valley. Poor air quality, extreme heat, and wildfires were
among the highest reported hazards of concern. Most Duwamish Valley households agreed
or strongly agreed that their neighborhood has a strong sense of community (64%) and that
they have people nearby to call when they need help (69%). Forty-seven percent of house-
holds indicated willingness to get involved with resilience planning, and 62% of households
said that they would use a Resilience Hub during an emergency. Survey volunteers
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evaluated their participation positively, with over 85% agreeing or strongly agreeing that
they learned new skills, were prepared for the survey, and would participate in future
assessments. The evaluation interviews underscored that while the SASPER may have
demonstrated feasibility in a pre-disaster phase, CASPER may not meet all community/part-
ner needs in the immediate disaster response phase because of its lack of focus on equity
and logistical requirements. Future research should focus on identifying less resource inten-
sive data collection approaches that maintain the rigor and reputation of CASPER while
enabling a focus on equity.

Introduction

As the risks from climate change increase across the U.S., community-based organizations
(CBOs), government agencies, universities, and other groups are grappling with identifying
and implementing the best strategies to protect existing assets, health, and the environment.
Despite this, communities that are most impacted by climate change often are not included in
efforts to plan, understand, and develop solutions to build resilience to climate risks [1, 2].
While there is broad acknowledgement that public support is needed to advance climate adap-
tation strategies, engagement is often lacking [3].

Washington State, U.S.A. already experiences the impacts of climate change through heat
waves, floods, landslides, coastal erosion, and wildfires, with cascading consequences to
human health and wellbeing [4, 5]. For example, the state has seen increasing temperatures,
with three of the top ten highest average temperature years since 1895 all happening within the
last seven years (2015-2022) [6].

Seattle, Washington State’s most populous city, is home to the Duwamish Valley neighbor-
hoods of South Park and Georgetown. In addition to facing high current and projected risk for
impacts from climate-sensitive hazards [7], the neighborhoods are mixed residential, indus-
trial, and commercial land use, resulting in substantial environmental hazards. The Duwamish
Valley is in close proximity to major transportation hubs including highways, the Port of Seat-
tle, two airports, and multiple flight paths; industrial sites; and the Lower Duwamish Waterway
Superfund Site [8, 9]. Flooding is a substantial risk for the City of Seattle, and the Duwamish
Valley could see more than six inches of sea level rise by 2050 and nearly two and a half feet by
2100 [4]. Outside of the climate context, there is a need for increased preparedness in the area
due to seismic risk, including that presented by a Seattle Fault earthquake, which has the
potential to be as high as magnitude 7.5 [5].

The socioeconomic characteristics of Georgetown and South Park also place residents at
greater risk for adverse impacts from potential environmental hazards relative to other areas of
Seattle. The neighborhoods have a higher percentage of households with racial and ethnic
diversity and with incomes below other neighborhoods in the city. As of 2018, nearly one
quarter of the approximately 5,600 residents lacked health insurance compared to 13% in the
city, and 38% of the population in South Park and 30% of the population in Georgetown are
below 200% of the federal poverty level [10, 11]. As a result of disproportionate environmental
burdens and socioeconomic factors that increase health risks, there are significant health dis-
parities in the Duwamish Valley [12, 13].

Climate-related priorities can differ based on community attributes and experience. For
example, Kreslake (2019) used a survey approach to understand climate-related policy priori-
ties in three communities identified as climate vulnerable and found that residents of different
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income levels and races/ethnicities had different perceptions of which types of local mitigation
and adaptation measures were most important [14]. Accordingly, intentional, equitable,
trauma-informed and community-centered approaches to climate resilience are necessary for
both contextualizing and actualizing resilience plans [1]. The deliberate engagement of com-
munities into climate planning has resulted in stronger programmatic and policy design in
which local collaborators are more invested in and trusting of the planning and policy design
process [15]. In the climate and energy spaces specifically, research has examined different lev-
els and understandings of participation to assess appropriateness of the policies. For example,
Radtke (2014 and et al. 2018) describes how bottom-up initiatives in the energy sector result in
more engaged and committed community participants as compared to initiatives that are
driven top-down [16, 17].

Participatory community-centered research can help demonstrate the disproportionate
impacts of climate change on low-income populations, people of color, older adults, people liv-
ing unhoused, and other groups that have been marginalized [4, 18]. The benefits of commu-
nity engagement through community-based participatory research (CBPR) have long been
recognized in the academic space [19, 20]. The co-production of climate knowledge to inform
research and practice is increasingly recognized as an effective, though under-studied, method
for engaging community expertise and collection of climate information [21]. Co-production,
or co-creation, is “the process of producing usable, or actionable, science through collabora-
tion between scientists and those who use science to make policy and management decisions”
[21]. Key to this process is the development and maintenance of strong, trusting relationships
between researchers and partners involved, whether they are policymakers or community
members [22]. Further, recent studies have demonstrated that integrating communities as
partners in research to identify and assess climate health impacts and threats makes the find-
ings more equitable and the output more relevant to communities [23].

The Duwamish Valley has a rich network of longstanding relationships between commu-
nity members, practitioners, and researchers to support effective community-engaged
research. CBOs have worked for decades to advance environmental justice and racial equity in
the Duwamish Valley, and the City of Seattle has developed city-community partnerships to
engage community members in equity and environmental initiatives [9]. As part of this work,
the City has begun development of the Duwamish Valley Resilience District, a collaborative
effort to integrate justice and equity in the city’s climate adaptation efforts through community
engagement and shared decision-making [24].

To help inform and complement the efforts of the Duwamish Valley Resilience District, the
Seattle Assessment for Public Health Emergency Response (SASPER) project aims to co-create
and pilot a climate adaptation and disaster response needs assessment tool responsive to and
informed by the Duwamish Valley community’s needs and priorities. The SASPER approach
was based on the Centers for Disease Control and Prevention’s (CDC’s) Community Assess-
ment for Public Health Emergency Response (CASPER) method, a commonly-used rapid
needs assessment method that was originally modified by CDC to be undertaken before or fol-
lowing a disaster’s impact [25]. Designed to gather household-level information about com-
munities for emergency managers and public health officials through door-to-door surveying,
the method has previously been used in pre-disaster contexts to compare household emer-
gency preparedness by housing type [26] and to evaluate the relationship between perceived
disaster preparedness and preparedness behaviors [27]. The CASPER method has also been
used outside of the disaster context, including to gather information about community health
and examine public awareness of various topics [25]. The SASPER approach employed the
CASPER method, with several additional steps to ensure the project centered equity and com-
munity voice.
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Despite an increase in CASPER implementation in the last two decades, publicly available
results of the process and summative evaluations of the approach are lacking [28, 29]. A nota-
ble exception is an evaluation of a CASPER led by the Washington County Public Health
Agency in Oregon, in which the team conducted a hotwash (a structured debrief to obtain
feedback from staff) after the exercise, had an evaluator at the site independently evaluate the
entire process (including the data collection and hotwash), and compiled the learnings into an
After-Action Report [30]. Some important lessons learned from this CASPER included the
need to over-recruit volunteers, test and ensure adequacy of language services, and understand
the large time and staff commitment for preparing and implementing the assessment [30].

Given the lack of CASPER evaluations, there remains a gap in understanding the strengths
and limitations of using CASPER to collect data in different circumstances, including its use as
a method for community-engaged applied research. More broadly, current understanding
about how community-engaged research approaches can concurrently foster community
engagement around climate resilience planning while advancing research on climate health
impacts is also limited. In response, this paper briefly presents key findings from the SASPER
survey, as well as an evaluation of the SASPER approach, including its modifications to CAS-
PER that sought to center equity and community in the process. This evaluation provides
important insights to guide future assessments that seek to engage and center the needs of
communities facing environmental injustices in understanding and advancing climate and
resilience priorities.

Materials and methods

Overview

Building on long-standing community partnerships, the SASPER project is a collaborative
effort between the University of Washington, the City of Seattle, the Duwamish River Commu-
nity Coalition and the organization’s Duwamish Valley Youth Corps, the Washington State
Department of Health, and Public Health—Seattle & King County. The project aims to assess
household- and community-level climate change and health impacts, access to and needs for
information and resources to promote resilience, and pathways for community input into
ongoing climate change adaptation planning. In addition, it aims to evaluate the CDC’s CAS-
PER method, as well as the modifications to this method that sought to center equity and com-
munity in the process.

Community partnership

Our team included members representing the Duwamish Valley community, state and local
government, and academic researchers. To promote research reciprocity, improve transpar-
ency, balance real or perceived power differentials, and build trust, we grounded our work in a
written community partnership agreement [31]. The partnership agreement outlined princi-
ples of partnership, decision making, ownership of work, communications, and approaches to
community engagement. We also clearly articulated the scope of work of and associated com-
pensation for our primary community partner organization, the Duwamish River Community
Coalition. We recognized both our partnership with the Duwamish River Community Coali-
tion and the time of youth volunteers financially to ensure that youth from all economic and
cultural backgrounds were able to participate in training and surveying, and provided survey
respondents with a gift card to recognize their time, knowledge, and lived experience shared
through their survey responses.
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SASPER survey

Survey and volunteer preparation. The SASPER survey instrument was developed based
on the knowledge of and needs expressed by the Duwamish River Community Coalition, the
City of Seattle Duwamish Valley Program, the Washington State Department of Health, and
Public Health—Seattle & King County. First, a list of validated or piloted demographic, disas-
ter, and climate questions was compiled from CDC’s CASPER toolkit and the National Insti-
tute of Environmental Health Sciences Disaster Research Response (DR2) Resources Portal to
align with the survey objectives [25, 32]. Next, the project team formed small groups aligned
with each survey objective, including community leaders, to prioritize two to three questions
each. The questions were then combined into a single, long-form survey, and the full team
reviewed and provided recommendations prior to approval and finalization. The survey was
then formatted to fit on a double-sided 8.5x11 inch page, per CDC guidance, for use in the
field.

To select a representative sample of households to be interviewed, we applied standard
CASPER methodology, which includes two stage cluster sampling. In the first stage, 30 clusters
(census blocks) were selected with a probability proportional to the number of households
within the clusters. In the second stage, interview teams used systematic random sampling to
select seven households from each of the selected clusters [15]. Four clusters were selected
twice so interview teams selected fourteen households within those clusters.

Leveraging the strength of partner networks, we recruited volunteers for the surveying
from the Duwamish Valley Youth Corps, a program of DRCC, the Public Health Reserve
Corps, and University of Washington students from various on campus programs, including
nursing and public health. The Duwamish Valley Youth Corps is a program of the Duwamish
River Community Coalition which provides a broad range of environmental justice and job-
related experiential learning opportunities for local youth ages 13-20 from South Park and
Georgetown [33]. CDC provided two training sessions in the weeks preceding the survey days
to prepare volunteers for door-to-door surveying: a youth-focused training and a separate
training for adult volunteers.

Prior to survey implementation, we conducted extensive community engagement through
social media, announcements in neighborhood association newsletters, and placement of
physical flyers in the selected clusters. During the placement of flyers, it was discovered that
one cluster contained no residences. Instead, it appeared that several individuals living
unhoused had registered their mailing addresses as the local food bank. This presented an
unprecedented opportunity to include those individuals, historically excluded from house-
hold-based surveying, in our assessment. We worked with the local food bank manager to
recruit the required seven households at the food bank from among those picking up food dur-
ing our survey days. Participants were asked to self-report whether they received mail at the
food bank; however, receipt of mail at the food bank was not used to screen participants (i.e.,
we included both housed and unhoused individuals in our recruitment efforts).

As the SASPER aimed to engage representative voices and enable equitable involvement,
survey materials were translated by a professional translation service into the eight additional
languages other than English known to be most commonly spoken in the Duwamish Valley:
Ambaric, Cantonese, Khmer, Korean, Mandarin, Spanish, Vietnamese, and Somali. In addi-
tion, a live phone bank with interpreters in multiple languages was available for surveyors and
participants in case participants spoke another language, or were not literate in one of the nine
languages that surveys were translated to.

Survey implementation. Survey data was collected between October 29 and November
19, 2022. We conducted door-to-door surveying on Saturday October 29, 2022 (approximately
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11AM-2PM), Thursday November 3, 2022 (approximately 1PM-6PM), and Saturday Novem-
ber 5, 2022 (approximately 10:30AM-2PM). Where possible (based on number and availability
of volunteers), survey teams included two Duwamish Valley Youth Corps members and two
adult volunteers each, following best practices for working with local youth. Additionally, as
feasible, we paired adult volunteers from different organizations (for example, pairing a uni-
versity student with a public health professional) to increase age diversity per CDC recommen-
dation, with the potential added benefit of fostering a mutual learning and cross-disciplinary
experience. A two-person team also collected responses from unhoused individuals at the food
bank on the first Saturday survey day and an additional survey day that occurred on Thursday,
November 3rd. Specifically, we recruited a convenience sample of 8 individuals and randomly
selected 7 participants for inclusion in the final sample.

Survey participants who completed the survey were recognized for their time with a $25 gift
card. The SASPER teams disseminated several educational materials after completing the sur-
vey with each household, including a brochure describing the Duwamish Valley Resilience
District activities and a handout promoting an upcoming Duwamish River Community Coali-
tion climate justice event, and surveyors completed CDC-developed tracking forms.

Teams made at least two attempts at each selected household before substitution. To further
increase representation and provide alternative opportunities for involvement in the survey,
after the final survey day the team left flyers with a link to complete the survey online at house-
holds surveyors had visited but without succeeding in making contact with anyone in the
household.

Survey analysis. Paper surveys were manually entered by three researchers (M.S., S.L.,
and a non-coauthor collaborator) in the Research Electronic Data Capture (REDCap) tools
hosted at the University of Washington [34, 35]. A non-coauthor collaborator reentered the
surveys and adjudicated any differences between the entries to develop a final dataset. REDCap
is a secure, web-based software platform designed to support data capture for research studies,
providing 1) an intuitive interface for validated data capture; 2) audit trails for tracking data
manipulation and export procedures; 3) automated export procedures for seamless data down-
loads to common statistical packages; and 4) procedures for data integration and interopera-
bility with external sources.

Data were weighted according to CDC’s methods for weighting CASPER survey data,
which involves assigning each cluster a weight according to the number of interviews com-
pleted in the cluster, the goal number of interviews for the cluster, and the total number of
households in the sampling frame [25]. The data were then summarized by survey question.

Evaluation

Evaluation approach. Through a mixed-methods approach, the evaluation design
included collection of quantitative data through a feedback survey completed by SASPER vol-
unteers on the first day they participated in door-to-door surveying, and in-depth key infor-
mant interviews with project team members to gain deeper insight into the effectiveness,
feasibility, and appropriateness of the project.

To guide the evaluation process, we developed a logic model that identifies the main inputs,
activities, outputs, and outcomes from the SASPER surveying process (Fig 1). Key inputs to
the process include personnel (the project team, Duwamish Valley Youth Corps, and volun-
teers), the community partnership agreement developed and agreed to by the project organiza-
tions, funding, and the CASPER methods from CDC. Activities include the survey
development, recruitment and training of volunteers, survey implementation, informing the
community about the Duwamish Valley Resilience District and SASPER efforts, and data
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Fig 1. Logic model documenting SASPER project inputs, activities, outputs and outcomes.

https://doi.org/10.1371/journal.pone.0302106.9001

analysis. Intended outputs of the process are survey data that are representative of the Duwam-
ish Valley community, an approach for adapting CASPER in a community-engaged and -cen-
tered manner, Duwamish Valley Youth Corps skills development, a report describing the
climate and resilience priorities and needs in the Duwamish Valley, a community fact sheet,
community report back events, and changes in community awareness of the Duwamish Valley
Resilience District efforts. In the short and medium term, intended outcomes of the process
were capacity development of the youth and gathering community feedback on near-term cli-
mate and community resilience investments (e.g., City investments in Resilience Hubs,
Duwamish Valley Resilience District planning efforts). In the long term, intended outcomes of
the SASPER are to enhance climate and disaster resilience in the Duwamish Valley and facili-
tate a process for stronger engagement of the community in building and implementing resil-
ience strategies. Importantly, however, this evaluation is not able to assess the long-term
outcomes of the project.

We drew on culturally responsive evaluation tenets for the assessment. Culturally respon-
sive evaluation presents a framework for ensuring an evaluation process is responsive to con-
text-specific cultural values and beliefs [36, 37]. This involves the integration of cultural values
into each step of the process, from design to dissemination, centered with the core principles
of responsibility and responsiveness [38]. For example, we shared key evaluation questions
with the project leadership for review and feedback. Additionally, a core aim of the evaluation
is understanding the degree to which the project was community-engaged and -centered.

Feedback survey. A short feedback survey was developed to collect immediate input from
adult and youth volunteers on Saturday October 29 and November 5, 2022. The survey pro-
vided several statements regarding respondents’ level of preparation, skill development, the
appropriateness of the surveying method, and willingness to participate in future surveying
events. Respondents were asked to rate their level of agreement with these statements on a
scale of strongly disagree to strongly agree, with the option to indicate they didn’t know the
answer. Additionally, a free-response section enabled volunteers to provide information not
already captured in the closed-option questions, including suggestions to improve future com-
munity disaster needs assessments, ways to improve future volunteer experiences, and other
feedback.

Interviews. We selected interviewees based on involvement in the SASPER process and
included one or more representatives from each of the partner organizations. We sought feed-
back from additional interviewees within each partner organization to ensure the organiza-
tions’ perspectives were adequately represented in the evaluation.
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We conducted interviews online using Zoom between February 22 and March 7, 2023, and
recorded each interview after obtaining verbal consent from the interviewee. After interviews
were professionally transcribed, we coded each interview using NVivo Qualitative Analysis
software. Two researchers co-coded 20% of the interviews to ensure consistency and reliability.
We identified coding discrepancies and adjudicated using consensus based discussion and
made refinements to the codebook to clarify code definition for use moving forward.

To analyze the interviews, we used the framework method for qualitative analysis, including
deductive and inductive coding strategies [39]. Our first step was drafting a codebook based
on our evaluation and interview questions and logic model. We added codes inductively as
new themes emerged. After finishing the coding process, we summarized each code by inter-
view and developed a matrix with the summaries to further analyze and synthesize the find-
ings. Finally, we summarized the findings in an analytic memo by code.

Ethics

The University of Washington’s Human Subjects Division (HSD) determined that this
research qualified for exempt status (category 2). We submitted an initial application to HSD
regarding the door-to-door survey data collection, which was determined exempt on October
25,2022 (#000165). We received exempt status for a modification to our original submission
concerning the addition of the SASPER evaluation (#MODO00015109). Participants in the
door-to-door survey were read an overview of study procedures and the intended use of the
survey data, and were asked to provide verbal consent to participate after confirming they
resided in the home and were 18 years old or older. The evaluation results were not intended
to produce generalizable knowledge, but rather to understand what went well and what could
be improved from the project. These activities are not considered human subjects research by
University of Washington’s HSD, and therefore, consent was not required. However, partici-
pants in evaluation interviews were asked to provide verbal consent for the interview to be
recorded.

Resulits
SASPER survey

We collected 162 surveys from households in the sampling frame: 130 through in-person out-
reach and an additional 32 through the online survey. One hundred and fifty surveys were
completed in English, 10 in Spanish, 1 in Khmer, and 1 in Vietnamese. One survey team used
the phone translation service to complete a survey with a resident that spoke Khmer. An addi-
tional five surveys were collected though these were excluded as they were from households
outside the CASPER clusters. Table 1 presents summarized data by survey question.

The majority of surveyed households reported that at least one member of the household
was white (72%). In order of higher to lower percentages, 19% of households reported that at
least one member identified as Hispanic/Latino/Latinx, 14% as Asian, 13% as mixed race, and
5% as Black/African American (note that the total exceeds 100% because some households
reported having at least one member from more than one race/ethnicity category).

The three issues most frequently cited in the top three concerns for households surveyed
were environmental impacts, crime, and cost of living. When asked to rate their level of con-
cern about specific hazards, poor air quality, extreme heat, and wildfires were among the high-
est reported hazards of concern, with a large percentage of respondents having reported their
households experiencing these hazards (59%, 57%, and 43%, respectively).

Most Duwamish Valley households agreed or strongly agreed that their neighborhood has a
strong sense of community (64%) and that they have people nearby to call when they need
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Table 1. Responses to SASPER survey questions. Weighted percentage of households is provided for each response and the 95% confidence interval.

Sample N Weighted N Weighted 95% Confidence
(N=162) (N =2,038) Percentage™ Interval
Racial/ethnic composition of household
(household has at least one member that identifies as the race/ ethnicity)
American Indian/ Alaska Native | 3 = = -
Asian | 21 277 14% 9%-21%
Black/ African American | 7 99 5% 2%-9%
Hispanic/ Latino/ Latinx | 30 378 19% 10%-31%
Native Hawaiian or Other Pacific Islander | 4 e — -
White | 117 1,474 72% 62%-81%
Mixed | 19 263 13% 8%-20%
Age composition of household
(household has at least one member in the age bracket)
Less than 2 years old | 9 135 7% 3%-14%
2-17 years old | 32 413 20% 14%-29%
18-64 years old | 113 1,414 87% 82%-91%
65+ years old | 18 229 14% 9%-22%
What are the top three issues of concern for your household?
Environmental impacts | 100 1,263 62% 53%-70%
Crime | 77 990 49% 42%-55%
Cost of living | 73 925 45% 38%-53%
Housing affordability | 56 729 36% 28%-45%
Racial and ethnic inequality | 41 510 25% 20%-31%
Civil unrest | 28 325 16% 11%-22%
Healthcare access | 26 337 17% 11%-24%
Food security | 26 299 15% 10%-21%
COVID-19 | 18 221 11% 7%-17%
Duwamish Superfund site | 14 192 9% 5%-17%
Hazards rated of “high concern” by households
Poor air quality | 110 1,421 72% 62%-80%
Extreme heat | 82 1,052 53% 44%-61%
Wildfires | 72 925 46% 36%-57%
Flooding from heavy rains and/or sea level rise | 42 530 27% 21%-33%
Extreme cold weather or severe winter storms | 31 380 19% 14%-25%
Sewage overflow during rain incidents | 26 287 15% 9%-23%
Contaminated local food sources | 25 283 14% 10%-21%
Earthquakes | 19 221 11% 7%-17%
Droughts or water shortages | 18 205 10% 6%-18%

Does anyone in your household have a health condition that you think could be worsened in a disaster or

an environmental hazard?

Yes | 72 915 46% 37%-55%

No | 79 996 50% 41%-59%
Do you or someone in your household require medical equipment or supplies that require electricity?

Yes | 16 205 10% 7%-16%

No | 138 1,733 87% 81%-92%

What are your top 3 information sources about disasters/ environmental hazards?

Internet | 105 1,329 65% 56%-74%
Social media | 83 1,047 51% 42%-61%
Friends/family/word of mouth | 70 863 42% 33%-53%
TV | 43 597 29% 21%-40%
(Continued)
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Table 1. (Continued)

Sample N Weighted N Weighted 95% Confidence
(N=162) (N =2,038) Percentage™ Interval
Text message/alert | 47 558 27% 20%-36%
Cell phone | 44 518 25% 19%-34%
Radio | 35 456 22% 16%-30%
Newspaper | 27 333 16% 11%-23%
Community health clinic | 10 117 6% 3%-12%
Which three actions should be prioritized to increase climate and community resilience in your community?
Green infrastructure | 122 1,547 76% 68%-83%
Support community-centered/led projects | 82 1,090 54% 45%-62%
Improved stormwater management | 76 941 46% 39%-54%
Flood protection | 70 850 42% 34%-50%
Improved transit | 65 825 41% 33%-48%
Would you or any member of your household like to be involved in Duwamish Valley Resilience District work?
Yes | 76 932 47% 35%-58%
No | 44 548 28% 20%-37%
How would you or a member of your household like to be involved in the Duwamish Valley Resilience District work?
Receive information and provide feedback through VIRTUAL community forums / | 61 741 36% 27%-46%
meetings
Receive information and provide feedback through IN-PERSON community | 40 490 24% 17%-33%

forums / meetings

Be part of a community advisory group that meets regularly and shapes the | 31 380 19% 13%-25%

formation of the Duwamish Valley Resilience District

Would you or any member of your household use one of these Resilience Hubs during an emergency?

Yes | 98 1,230 62% 50%-72%
No | 21 261 13% 8%-20%

*Percentages have been rounded to the nearest percent

**Response options with 5 or fewer responses have not been weighted and are not provided.

https://doi.org/10.1371/journal.pone.0302106.t001

help (69%). Approximately half (46%) of surveyed households reported that at least one mem-
ber of the household has a health condition that could be worsened in a disaster or environ-
mental hazard and 10% reported that someone in the household relies on medical equipment
that requires electricity.

When asked which actions should be prioritized to increase climate and community resil-
ience in their community, households identified green infrastructure (for example, permeable
pavements, tree planting, and other infrastructure that manages water and/or reduces heat),
community-centered/led projects, and improved stormwater management as top actions.

The survey provided information about the City of Seattle’s Duwamish Valley Resilience
District work, including the city’s plans to establish Resilience Hubs in the Duwamish Valley.
Resilience Hubs are publicly- and community-owned buildings that can provide services dur-
ing emergencies. Forty-seven percent (47%) of households indicated willingness to get
involved with Duwamish Valley Resilience District work and 62% of households said that they
would use a Resilience Hub during an emergency.

SASPER evaluation

The purpose of the evaluation is to assess the appropriateness, feasibility, and effectiveness of
the SASPER approach to meet partner needs and goals and to provide recommendations for
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Level of agreement with the following statements among SASPER volunteers

m Don'tknow m Strongly disagree © Disagree m Agree m Strongly agree

I learned a new skill - o cog
through this experience ] g i

(N=58)
1.7%
| felt prepared to conduct oy
door-to-door surveys 4.8 45.6%
(N=58) '
3.4%
| believe that this approach
was appropriate
(N=58)
| believe the community ‘
the DVRD
(N=58)
3.4%
I would participate as a
volunteer before a disaster
(N=58)
3.6%
| would participate as a
volunteer after a disaster
(N=56)

Fig 2. Adult and youth volunteer responses to day-of feedback survey.
https://doi.org/10.1371/journal.pone.0302106.9002

future assessments and research. We present an overview of results from the volunteer feed-
back surveys and takeaways from the interviews, including as related to survey preparation
and implementation, survey outcomes, and lessons learned.

Feedback survey. Fifty-eight volunteers participated in the feedback survey. The vast
majority of volunteers who participated in the feedback survey, regardless of whether they
were youth or adults, agreed or strongly agreed with each statement provided in the feedback
survey (Fig 2). Specifically, 96% of respondents strongly agreed or agreed that the approach
was appropriate for collecting information representative of the community, 95% that they
learned a new skill and that the community learned something about the Duwamish Valley
Resilience District work through their outreach, 92% that they were prepared to conduct door-
to-door surveys, 91% that they would participate in future assessment before a disaster, and
87% that they would participate in a future assessment after a disaster.

Interviews. Eleven interviews were conducted with project team leadership on Zoom,
with a range of 20 minutes to one hour per interview. Five interviewees were affiliated with
University of Washington, four with government agencies, and two with CBOs. Interviewees
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provided feedback on the survey preparation and implementation process, survey outcomes,
and broader lessons learned from the survey. Interviewees shared their perceptions on the pro-
cess for developing the survey, implementing the survey, and recommendations for improving
these processes based on challenges experienced, as well as survey outcomes (i.e., representa-
tiveness of the information collected and the impact of the experience on volunteers, with a
focus on the Duwamish Valley Youth Corps members).

Formative evaluation findings

Survey development. The project team’s approach to survey development, using small
groups to prioritize topic-specific questions (see Methods), was described as efficient and fair.
One interviewee expressed that it,

“was pretty well done. . .it was really well communicated. . .And with people’s limited time
and capacity, I think having had it staffed by people who could do a lot of the lifting and
then nudge people and schedule meetings and stuff, I think it was handled extremely well,
given the time pressures,”

(Govt. 4)

Despite this streamlined process, it was still difficult to reduce the number of questions on
the survey to ensure the content fit on one page (double-sided) and could be completed within
15-20 minutes, as recommended by CDC, with one interviewee noting, “I think it [the survey]
was useful. I think the first draft that was a lot more comprehensive would have been more
useful, but I do understand," (Govt. 3). Additionally, the survey development took longer than
anticipated, truncating the time available for local language speakers to review and provide
feedback on the survey and translations. This limited the accessibility of the survey, particu-
larly for individuals who do not speak English, as one interviewee said, “Well, working with
the public, obviously, some will understand it and some will not. I think it’s always challenging
for people that are non-English speakers just because of the technical wording of things,"
(CBO 2).

Survey implementation. Interviewees highlighted the importance of proactive modifica-
tions to the standard CASPER that were made to center equity and community including
translating survey materials into the most common languages in the Duwamish Valley, provid-
ing a live interpretation line, compensating households with a gift card, and engaging youth as
volunteers. Nearly all the interviewees described how involving the youth in the SASPER was
critical to its success and provided an important capacity building opportunity:

"having the Duwamish Valley Youth Corps participate was incredible for a variety of rea-
sons in terms of what the spirit of it was and engaging the young people. . .But [also] will-
ingness to participate. . .folks noted that the minute the youth corps member had to leave
towards the end of the day, the willingness for folks to. . .engage in conversation also
plummeted,”

(Govt. 1).

Reactive adaptations to the original project plan were also made in response to logistical
challenges to achieve the necessary number of surveys. These changes included adding an
extra survey day and providing an online option for households to complete the survey.
Despite these additional efforts, the final survey number was slightly short of the CDC-recom-
mended number for statistical significance (162 included in SASPER survey sampling frame
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Table 2. Challenges and recommended solutions specific to survey preparation and implementation.

Survey Process
Stage

Development

Content

Training

Notice & Outreach

Implementation

Challenge

Refining survey to the final, short length

Identifying question response options that are relevant
to the community

Finalizing survey and translations in required time

Ensuring terminology is accessible and appropriate for
all community members

Communicating questions with multiple response
options

Providing audience-relevant and appropriate training
for all volunteers

Implementing training within time constraints

Raising awareness of surveying efforts among
community

Conducting adequate number of surveys according to
CASPER methods

Ensuring enough volunteers for necessary number of
teams

https://doi.org/10.1371/journal.pone.0302106.t002

Recommendation

Use small groups focused on specific topics to identify questions
Clarify the length limitations of the final survey to the project team
Share examples of previous CASPER questionnaires with the project team

Consider community focus groups to support survey development and identify
contextually-relevant questions and responses

Build out clear timeline, particularly if working with multiple partners
Do not use jargon or acronyms
Ensure local language speakers review and provide feedback on survey translations

Use supplementary content to provide concrete examples (e.g., of communication
materials) for survey respondents

Do not use long lists; include short list of relevant options or open response

Hold separate trainings targeted for each volunteer type (i.e., if including youth
volunteers)

If working with youth volunteers, ensure training is engaging and interactive

Develop a robust schedule for training which allows time for survey practice and
team-building

Increase outreach efforts: mailers once the survey clusters are identified, radio, etc.

Use a range of times for surveying (mix of weekend/ weekdays and afternoon/
evening)

Conduct surveying in season with adequate daylight for evening surveying

Consider including online option for the survey from the start, with multiple language
options

Overrecruit volunteers (particularly adult volunteers if working with youth)

compared to 168 minimum required for the CASPER). As such, several interviewees suggested
future surveying efforts include an online option from the start of the surveying process and to

add survey days.

Summary of process challenges and recommendations. Interviewees, overall, had favor-
able comments about the survey preparation and implementation process, though nearly
every interviewee noted constraints to and challenges of the process. Challenges and recom-
mendations described by interviewees are summarized in Table 2.

Summative evaluation findings

Representativeness. Interviewees described the representativeness of the SASPER survey
respondents in different ways. Specifically, most interviewees noted that the racial/ethnic
breakdown of the survey respondents did not appear to be representative of the Duwamish
Valley community, and one interviewee described that while the survey results cannot be
directly compared to census data (because the survey captured only household representation
of particular races and ethnicities, not individuals who identified as a particular race or ethnic-
ity), the results did appear to overrepresent households with at least one White member and
underrepresent households with at least one Black, Indigenous, People of Color (BIPOC)
member. However, several interviewees described that the content of the responses did appear
to align with the priorities of community members according to the interviewees” perceptions

and previous work.

PLOS ONE | https://doi.org/10.1371/journal.pone.0302106  June 6, 2024

13/24


https://doi.org/10.1371/journal.pone.0302106.t002
https://doi.org/10.1371/journal.pone.0302106

PLOS ONE

Evaluating an equity-focused survey approach to assess climate resilience and disaster priorities

Several interviewees described how the surveying method itself was not representative
because it did not take deliberate steps to center the voices of BIPOC individuals. As such, one
interviewee expressed, “I really never understood and or agreed with the randomized
[approach] because I feel like some. . .important places in the neighborhood were missed”
(CBO 1). Several interviewees expressed that other types of door-to-door surveying may be
more beneficial in specific circumstances, such as specifically surveying BIPOC individuals,
using community service providers to survey specific racial/ethnic groups, and surveying all
households in a given area of interest. On the other hand, an interviewee described how
leveraging an accepted approach contributed to the value and impact of the information
within their organization: “I now have. . .input that I received through a statistically sound pro-
cess. . .based on the CDC on what are community priorities. . . I can go back to my people and
say this is it, this is where we need to put money, this is what we need to prioritize in terms of
work plans,” (Govt. 3).

Interviewees also described limitations of the CASPER approach to make comparisons
within the CASPER sampling frame, as community partners were interested in making com-
parisons between the two neighborhoods (South Park and Georgetown) that comprise the
Duwamish Valley. While one option would have been to conduct two CASPERs (one in each
neighborhood), this would have been challenging given the small populations that comprise
each neighborhood, and the logistical and resource needs of conducting two CASPERs.

Adult volunteer experience. The majority of interviewees able to speak to the volunteer
experience described how it was a unique and important experience for adult and youth volun-
teers, one saying the learning went “beyond hard skills” (Govt. 4). For adults, in addition to
building survey skills and knowledge about the CASPER process, the experience enabled a
greater understanding and awareness of the Duwamish Valley community, particularly for
those who have never been to the area, and the importance of community-engaged research
efforts. In voicing this, one interviewee said, “having this very deeply important experience of
going into the community, talking with people, it highlights the importance of that as a way to
understand the needs—short and long-term—and experiences, concerns of the people who
really should be driving. . .our work and solutions,” (UW 3).

Duwamish Valley Youth Corps volunteer experience. Interviewees with insight into the
experiences of the youth volunteers described how they had developed new interpersonal and
public speaking skills, learned about public health and research methods, and built confidence
by being part of the broader project effort related to community priorities. One interviewee
noted, “T also think it was great to be able for them to feel like they are participating in this
important effort, that they understand their power that they have by doing this” (CBO 1).
However, interviewees noted that the surveying process could have been tailored more to
improve the youth experience. Specifically, one SASPER interviewee noted that, during the
portion of the surveying that the adults led, the youth could have been conducting another
form of data collection or doing something more productive than waiting for their turn to ask
specific survey questions.

Lessons learned for future survey efforts

The SASPER provided an opportunity to test the CASPER approach with modifications, and
several interviewees questioned when using an adapted CASPER approach is appropriate. Key
limitations of the approach identified by the project team include that it is extremely resource
and labor intensive, it does not enable a centering of BIPOC voices, and it provides a limited
ability to make demographic and/ or geographic comparisons. Interviewees described the
unique nature of the SASPER project in terms of the number of project partners representing
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different sectors and how valuable the process itself was, in addition to the information gained
through the process. Though the project was rooted in the CASPER method, there were many
modifications built in to center equity and community in the process, and the team also had to
be flexible and develop creative solutions to overcome new challenges. One interviewee com-
mented on the novelty of the SASPER: “I have not been aware of any other project like this
happening [at UW]. And pick a thread. . .a door-to-door-based surveying project, a climate
change-resilience project, a community-involved, community-led, community-driven, com-
munity-collaborated project, a project working with youth. . ..And I wish there was more of it,
or hope that there’ll be more of it," (UW 3).

Feasibility. Interviewees had mixed responses when considering the feasibility of con-
ducting a similar surveying effort, though most expressed that it would be feasible, particularly
prior to a disaster, with several caveats. The project was resource- and labor- intensive, and
extremely challenging to coordinate logistically. However, as the team has now been through
the process once and has developed necessary skills, several interviewees expressed that it
would be easier to do again. The caveat is that replicating the surveying with the same adapta-
tions to center community and equity requires significant resources. One interviewee recalled,
“going back to the point CDC made early on about you could do a CASPER in a week. Well,
you can’t really do that if you're really trying to get the community buy-in and making sure
everyone’s at the table. And so. . . if you're thinking about doing this as a community-engaged
process for planning or otherwise, to make sure that you have built in enough time and finan-
cial resources to do that from an equitable perspective,” (UW 1).

Co-production. In describing the partnership among the organizations, all interviewees
able to speak to it had positive comments about the collaboration, though several academic
and government partners said they would defer to the community partners in making that
judgment. In providing the community-partner perspective, an interviewee conveyed that, “I
do feel like we gave good information about the community to be represented and also recom-
mendations. . .So I don’t know if it was one hundred percent co-design, but it was definitely a
good share [of] responsibility,” (CBO 1). Several interviewees described elements that were
important to building the project collaboratively, including having a CBO at the table, develop-
ing the community partnership agreement, UW taking on logistical work to alleviate the bur-
den on community partners, having staff with trusted relationships to function as
“connectors” between the partner organizations, and altering project plans as needed in service
of community priorities. An interviewee noted that the partnership, itself, has had broader
impacts across the community: the project has, “set a precedent on how partnerships and col-
laboration between academia and the UW [University of Washington] community happen in
the Duwamish Valley and I don’t think we all, including community partners, will expect any
less. So I think that’s very powerful,” (Govt. 3).

Discussion

This study provides important new insights regarding the challenges and opportunities of
using a CASPER approach in community-centered research concerned with equity. The SAS-
PER survey highlighted that Duwamish Valley community members are highly concerned
about environmental hazards, the impacts of which are being worsened by climate change;
there is a strong sense of community and connectedness in the Duwamish Valley; and com-
munity members are interested in being involved in resilience building efforts. The key learn-
ings of the evaluation for future research and practice are 1) the SASPER innovations were
valuable but resulted in a more resource-intensive and logistically-challenging project and 2)
while the SASPER may have demonstrated feasibility in a pre-disaster phase, the CASPER
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method may not be appropriate to use post-disaster in meeting the needs and priorities of
partners due to its lack of focus on equity and other logistical limitations.

The SASPER survey underscored that, absent climate change, those living in the environ-
mental justice community of the Duwamish Valley are concerned about their ongoing expo-
sure to pollution. Furthermore, environmental and climate hazards, including air pollution,
extreme heat, and flooding, are high priorities for community members. These findings are
consistent with and provide validation of previous, more informal community surveys, pollu-
tion mapping, and visioning results dating back to 2007. Air pollution, in particular, has long
been identified as a leading health concern for Duwamish Valley residents [10]. The survey
results also highlight the community connectedness and capacity in the neighborhoods, which
are critical elements of efforts to build communities more resilient to the impacts of climate
change. Finally, the survey showed strong support for resilience building efforts in the
Duwamish Valley and the community’s interest in being involved in these efforts. These find-
ings reflect input gathered during development of the City of Seattle’s Equity and Environment
Agenda and Duwamish Valley Action Plan, during which one community member stated,
“[We need] community controlled climate resiliency planning. We believe in the self-determi-
nation of our communities and already have visions and plans for what makes us resilient and
healthy” [10, 40]. Accordingly, these survey results have and will continue to inform efforts by
the project partners, including the City of Seattle and the Duwamish River Community Coali-
tion’s initiatives to build resilience in the Duwamish Valley.

The SASPER evaluation highlighted the importance and impact of engaging the Duwamish
Valley Youth Corps in the project. This involved hosting a youth-focused training to prepare
the youth corps members for surveying, implementing survey practice days for youth, and
including two youth in as many of the approximately 15 survey teams as possible. To the best
of our knowledge, youth have not been involved in other CASPER implementations, though
there is some documentation of youth engagement in community assessments and, more
broadly, in community-health research and community-engaged projects. A study from nearly
30 years ago supported routine engagement of youth in community health needs assessments
by presenting examples of involvement and highlighting the benefits [41]. Specifically, Israel
and Ilvento described how a Florida county health agency partnered with a local high school
to train and guide students in developing, implementing, and analyzing a community survey,
with students expressing their desire to continue community-involved work in the future [41].
Despite this, a 2017 study noted the dearth of youth involvement in community assessments
[42]. Focusing on Massachusetts, Chen found that 20% of community health needs assess-
ments in the state engaged youth, though the engagement was mainly as research subjects, not
as participants in the process [42].

There are several benefits of engaging youth in research and community projects, both for
the youth participants themselves and for the projects. Specifically, youth-engaged research
can make the research more relevant by incorporating the unique perspectives of youth [43,
44]. CBPR involvement and civic engagement activities can enable youth to develop new skills
and have exposure to new opportunities and perspectives on community issues and solutions
—potentially leading to more civic engagement in adulthood [44-46]. Indeed, SASPER adult
volunteers and project leadership highlighted how critical youth team members were for
engaging community members and conducting the surveys. Furthermore, the day-of feedback
surveys indicated that the youth involved in the SASPER felt they built new skills and were
interested in participating in future efforts.

As such, we recommend working with youth for similar community projects, though
research teams and partners must be prepared and plan for the challenges of and consider-
ations for youth engagement. Most importantly, funding, materials, training, and processes
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should be tailored to the needs and skills of youth [42], and it may be beneficial to have a
youth program leader take an active role in planning and implementing training. Additionally,
project leaders should consider training adaptations and potential adaptations to the project
scope to increase the youth skill development opportunity of the research. Finally, project lead-
ers must ensure that academic and institutional policies for youth engagement and protection
are followed, and these added steps should be built into the planning timeline.

Our evaluation highlighted several limitations of the CASPER approach for pre-disaster
assessments, and interviewees noted that it may not always be the appropriate or preferred
approach given its lack of focus on equity, its rigidity in design, and the resources required to
conduct a CASPER. First, the CASPER method was not developed as an equity-centered tool:
it is a rapid needs assessment designed to obtain data representative of a population. One of
the main benefits of the approach is that it has been validated as providing population-repre-
sentative data [47, 48]. Compared to convenience sampling, CASPER’s two-stage cluster sam-
pling strategy is less biased. However, compared to simple random sampling, the data needed
to implement it is often more-easily available (i.e. identifying clusters using census data), it
requires a smaller sample size to be representative than simple random sampling, and the clus-
ter sampling approach results in significant time savings and easier implementation (e.g.,
because teams need to only go to one or two areas and spend less time driving across town,
finding households, etc.) [49]. As a result, data from CASPERs are used and accepted widely
by public health and emergency preparedness managers for official purposes, including for
community health assessments [49-52]. This was noted by SASPER evaluation interviewees as
an important benefit of the approach: the perception of validity and official nature of using a
CDC method makes it more likely that audiences, such as government agencies, will accept
the data and use it to inform resourcing and policy decisions.

Despite these positive elements, the nature of the sampling does not enable focusing on spe-
cific racial/ethnic or language-speaking groups, and lacks sufficient power to do comparisons
in most situations. As stated in the CASPER toolkit, the method is not appropriate to assess
specific populations, and, if that is the goal, researchers should use another approach [25]. This
is a notable limitation for community assessments that use CASPER as a data collection
method, as health agencies and hospitals often use such studies to understand the needs of
populations that are at-risk of experiencing a higher burden of negative impacts from environ-
mental hazards and to make decisions regarding resource allocation and supportive program-
ming [53]. The limitations identified by our partners echo those from a prior CASPER used
for a comprehensive Community Health Needs Assessment in North Carolina, which noted
that challenge associated with the inability to describe health disparities across different demo-
graphic characteristics [51].

The other identified disadvantage of the CASPER approach is that it is highly resource-
intensive, particularly when additional adaptations are made to engage community members
and groups equitably. While CDC states that CASPER is “quick, relatively inexpensive, [and]
flexible,” this was not our experience. The project was supported by a $75,000 grant, which
only covered a small portion of the staff time, supplies, and compensation to youth volunteers,
survey respondents, and community partner organizations needed for survey development,
data collection and analysis, and the dissemination of survey findings. Those grant funds were
supplemented by resources provided by the University of Washington and external partner
organizations, including translation services, food, additional student, staff, and faculty time,
and communications resources. University of Washington faculty and staff, as well as staff
from the Washington State Department of Health, Public Health—Seattle & King County, the
Duwamish River Community Coalition, and the City of Seattle Duwamish Valley Program
participated in months of meetings to develop and refine the survey. The administration of the
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survey was also extremely challenging to coordinate logistically, requiring the efforts of 45
adult and 27 youth volunteers, who cumulatively spent over 470 hours collecting door-to-door
surveys across the three in-person data collection days. A previous evaluation also emphasized
the personnel, financial, and logistical challenges of the approach [25, 30]. The resource
demands of the CASPER approach may be a barrier to using this method to collect data for
community-engaged pre-disaster assessments. This will limit the replicability and scalability of
our modified CASPER approach as a tool for community-engaged research in other contexts,
especially if the project does not include a partner like a university or other entity that is able
to take on the associated logistical and financial burdens.

Moving forward, there is a need to identify surveying strategies that provide the rigor, reli-
ability and validity of the CASPER method while enabling a focus on equity in a less resource-
intensive manner. With an increased focus on racial equity and environmental justice at the
national level [54], we recommend CDC or other implementers assess potential modifications
to CASPER to consider equity. Such modifications might include adaptations to oversample
specific populations and facilitate the analysis of health disparities. For example, it is possible
to select additional clusters and use a three-stage cluster sampling approach to facilitate intra-
sample comparisons (e.g., between neighborhoods). In our case, we could have stratified first
by neighborhood, and then selected 20 (for example) clusters from each neighborhood, poten-
tially allowing for cross-neighborhood comparisons. However, the relatively small size of each
of the neighborhoods of interest would have introduced challenges in obtaining the requisite
number of households. CASPERs, including a recent example from 2020 in Chelan-Douglas
County in Washington, USA, [55] have also been done using only census blocks that met cer-
tain racial/ethnic, socio-economic, or other criteria based on census data (e.g., only including
blocks that had 50% of households with at least one household member identifying as a partic-
ular race/ethnicity) to focus on the population of interest. Similar recent innovative CASPER
adaptations, including a study in Alabama that modified CASPER to assess health disparities
between Hispanic and non-Hispanic White populations [56], should be collated, reviewed,
and evaluated to assess replicability and validity of the approaches.

In place of CASPER, however, researchers can consider other surveying strategies (some of
which are less labor- and resource-intensive) that may provide adequate and appropriate data
to meet a project team’s needs. Specifically, SASPER evaluation interviewees discussed that,
following a flooding incident in South Park, community service providers that serve specific
racial/ethnic groups conducted door-knocking multiple times a day to every household in the
impacted area. This micro-targeted and comprehensive outreach enabled bi-directional, lan-
guage-appropriate communication and support to community members in the immediate
post-disaster phase; however, such approaches may not be scalable to disasters with broader
impact areas. Fig 3 discusses tradeoffs of the CASPER approach, and options to consider based
on partner priorities and project goals.

Limitations

Limitations of the SASPER survey include constraints of the CASPER method and limitations
related to the SASPER implementation of the approach. Specifically, a CASPER is intended to
provide data representative of the community in which it is conducted: the data are not gener-
alizable beyond Seattle’s Duwamish Valley [25]. Furthermore, the data are cross-sectional: it
captures the perspectives of community members during a specific moment in time. Had the
SASPER been completed at a different time in the year, for example, following a serious flood-
ing incident in December 2022, the results may have been different as community members’
priorities and perspectives shifted. Regarding the implementation of the approach, the team
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4

VALIDATED METHOD

The survey approach provides population-representative data

Many agencies and organizations use the method to collect
data for official purposes, including community health
assessments and needs assessments

LACK OF FOCUS ON EQUITY

CASPER was not designed as an equity-centered tool. The
method does not enable a focus on specific populations in the:
sampling approach or assessment of disparities between
different demographic groups in the analysis.

PROS & CONS OF THE CASPER APPROACH A [A

RESOURCE INTENSIVE

A CASPER survey is time intensive in the planning and
implementation phases and requires significant time from =
dedicated personnel and financial resources. This is especially

true for community-engaged assessments

AVAILABLE RESOURCES

CDC provides a wealth of available training and implementation
resources online to facilitate use of the CASPER approach and

offers to lead trainings and data analysis.

BENEFITS OVER OTHER RANDOM SURVEY
APPROACHES

Compared to simple random and convenience sampling,
CASPER is less biased, the data for implementation is more-
readily available (i.e. identifying clusters with census data) and a
smaller sample size is required for representativeness.

Modify CASPER T s Sk Use a different
Use CASPER odify other assessment type survey approach
(e.g. focus groups)

Fig 3. The key strengths and limitations of the CASPER approach, as identified through the SASPER evaluation
process and recommended options for project teams following consideration of the method tradeoffs.

https://doi.org/10.1371/journal.pone.0302106.g003

INFLEXIBLE

While there are several “official’ CASPER modifications,
substantial deviations from the methodology means that an
assessment is not considered an actual CASPER and cannot be.
reported out as such.

did not complete the minimum number of surveys (80%) for which the CASPER approach has
been validated, resulting in an unacceptably low number of completed interviews, too low to
accurately represent the sampling frame. Specifically, a minimum 168 surveys (with a goal of
210) was required, while the SASPER survey collected 162 surveys within the sampling frame
[25]. Additionally, the SASPER included several modifications outside of the CASPER
approach, such as the inclusion of surveys from unhoused individuals and use of online sur-
veys. However, our study’s inclusion of unhoused individuals, a population that is both dispro-
portionately at-risk for experiencing negative impacts from environmental hazards and
usually excluded from CASPER surveys and other types of community needs assessments,
allowed our data to better represent community concerns and priorities and should be viewed
as a strength.

There are also several limitations to the evaluation of the SASPER project. Respondents to
the day-of feedback surveys had, overall, strong positive responses. While this agreement may
have been legitimate, there also may have been a demand effect in which respondents felt com-
pelled to be more favorable about the effort [57]. To mitigate this, surveys were anonymous to
allow for more-candid feedback. Interviews with key team-members were conducted several
months following the surveying effort. While this may have allowed partners more time to
reflect on and fully-form their perspectives, the time lag could also have contributed to recall
bias, limiting feedback specificity. Additionally, the data for the evaluation were only obtained
from volunteers in the surveying and those deeply involved in the project. As such, the impacts
of the effort on community members and their perspectives on the project are not in the scope
of the evaluation. Finally, there are benefits and limitations to this being an internal evaluation.
While there may be less perceived objectivity with an internal evaluation, the approach also
enables a deeper understanding of and familiarity with the subject matter than with an external
evaluation [58].

Conclusions

As communities, and particularly those disproportionately affected by environmental injus-
tice, grapple with worsening impacts of climate change, it is increasingly important to develop
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and test strategies for equitably identifying community-level priorities for resilience actions. In
response, academic researchers, alongside community and government partners, co-produced
the “SASPER” project to document household and community-level climate, health, and disas-
ter priorities to build resilience in Seattle’s Duwamish Valley communities. Using a modified
approach to CDC’s CASPER, the team identified that Duwamish Valley community members
are very concerned about climate and environmental hazards, the community has a strong
level of connectedness, and community members want to be involved in resilience building
efforts. In addition, an internal, mixed methods, culturally responsive evaluation combined
survey data from SASPER volunteers with in-depth interviews with core SASPER team-mem-
bers to assess the feasibility, appropriateness, and effectiveness of the project. Findings suggest
the method is limited in its ability to highlight and assess the concerns and priorities of popula-
tions that have been marginalized. Specifically, CASPER may be considered as an equality-ori-
ented survey strategy (i.e., treating everyone the same), instead of an equity-oriented strategy,
which would recognize the differences faced by certain subpopulations of a community. As
CASPER is frequently used to make important decisions in disaster contexts and in public
health planning, it is critical that researchers evaluate the equity implications of the method.
As such, we recommend that future projects that use CASPER conduct an evaluation of their
project, including equity considerations, and that future research identify and evaluate ways to
center equity in the approach.
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