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Abstract

climate and health activities.

Background As the health implications of climate change become more apparent, agencies and institutions across
the United States are developing recommendations for state and territorial health agencies (S/THAs) to implement
evidence-informed climate and health adaptation strategies. The CDC established the Building Resilience Against
Climate Effects (BRACE) framework in 2010 to encourage local and state public health engagement in climate change
adaptation. However, even after a decade of the BRACE initiative, the elements that affect the adoption and imple-
mentation of climate and health programming by S/THAs are not well understood.

Methods Using an implementation science framework, this study sought to further understand and define the bar-
riers and facilitators that determine the breadth and success of climate change and health activities undertaken by
state health agencies (SHAs). We conducted focus groups with representatives from SHAs with and without climate
and health programs, and analyzed data using the framework method for qualitative research.

Results This study identified funding, state and agency-level prioritization, staff capability and capacity, and politi-
cal will and polarization as factors that influence the readiness for implementation and implementation climate for

Conclusions As the impacts of climate change intensify, S/THAs will need to expand resources and capacity, and
seek advocacy and assistance from external organizations in order to support the level of engagement required to
strengthen climate resilience. Findings from this study have implications for public health policy and highlight poten-
tial pathways to expand support for climate and health activities in S/THAs in the U.S.
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Background
There is growing recognition of the significant health
implications of climate change. State and territorial (S/T)
health agencies (S/THAs) have important roles to play in
fostering healthy communities in the context of a chang-
ing climate [1]. Their roles are wide ranging, and include
leveraging their own authorities to take direct action
and using their expertise and influence to inform policy
change.

In the United States, states “are the principal gov-
ernment entity responsible for protecting the public’s
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health”[1]. State-level public health is derived from the
10th amendment to the US Constitution, which reserves
powers not explicitly granted to the federal government
to the states [1]. Accordingly, states, territories and freely
associated states have health departments or agencies
responsible for public health, which may be either inde-
pendent agencies that report directly to a board of health
or to the state’s governor or agencies that exist as compo-
nents of larger “superagencies” [1]. While agency organi-
zational structures vary, each generally implements a
package of programs and capabilities to meet the health
needs of the communities they serve across the areas
of communicable diseases control, chronic disease and
injury prevention, environmental health, linkage with
and access to clinical care, and maternal, child and fam-
ily health services, and access to and linkage with clinical
services [2]. As climate change causes more frequent and
intense climate disasters, health systems and other pub-
lic infrastructure will be disrupted, requiring S/THAs to
adapt their approach to public health service delivery to
meet the changing needs of communities [3].

To support S/THA engagement in climate and health
adaptation, the U.S. Centers for Disease Control and Pre-
vention (CDC) developed the five step Building Resil-
ience Against Climate Effects (BRACE) framework: 1)
Anticipate climate impacts and assess vulnerabilities; 2)
Project the disease burden; 3) Assess public health inter-
ventions; 4) Develop and implement a climate and health
adaptation plan; and 5) Evaluate impact and improve
quality of activities [4]. The BRACE framework pro-
vides a structured approach for S/THAs and local health
departments as they create, implement and assess health
adaptation plans and identify gaps in vital public health
services [5]. Preliminary reviews have found that this
framework has strengthened collaboration activities and
capacity building and has enabled better integration of
health into climate planning [6-8].

Through cooperative agreements, CDC’s Climate
Ready States and Cities Initiative (CRSCI) has provided
financial support to 18 and 11 state and local health
agencies in 2010 and 2021, respectively, to implement
BRACE, including a total of 17 SHAs [9]. While a recent
survey of S/THAs showed the majority of those with cli-
mate and health programs had received federal support,
the BRACE approach has been adapted or applied by
jurisdictions that have not received CRSCI funding, dem-
onstrating potential knock on effects. For example, the
Swinomish Indian Tribal Community created an “indi-
genized BRACE, or “i-BRACE’, which integrated the
tribe’s health values [10]. Moreover, the Association of
State and Territorial Health Officials has provided tech-
nical assistance and other support for U.S. territories and
freely associated states to integrate BRACE strategies.
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Regardless of BRACE funding, most U.S. S/THAs
have begun to take action to address climate-related
health impacts [5]. However, there is significant varia-
tion in readiness across states. A 2020 report found that
while all 50 states and the District of Columbia have
begun identifying climate-related exposures, fewer (44)
have determined climate sensitive health outcomes or
the causal pathways for climate-related hazards in their
state (33), and even fewer (29) have established evi-
dence-based interventions to safeguard against climate
change related public health impacts [6]. In fact, many
S/THAs climate activities have not progressed beyond
the first step of identifying and assessing climate threats
and vulnerabilities [11].

This variation in activity and readiness may be
explained by systems-level and context-specific bar-
riers that affect the extent of and approach to climate
and health programming implemented by S/THAs [9].
In the context of climate change, inadequate resources
and capacity are consistently cited as key obstacles to
S/THA climate change programming by agency staff,
but studies have also found other issues including:
lack of clarity regarding the role of agencies in climate
activities, uncertainty in projection of impacts, lack of
evidence regarding climate and health interventions,
political controversy, and the complexity of climate
change [5, 10, 11]. Yet, there remains little evidence on
how contextual factors influence the implementation of
climate resilience-building strategies among S/THAs
specifically [9].

Implementation science is a field of study examining
the methods used to promote the uptake of evidence-
based practices and research findings into practice to
advance the effectiveness and quality of health services
[12], and has been identified as a tool to understand and
improve uptake of evidence-informed approaches to
addressing climate and health [9]. Implementation sci-
ence is grounded in several implementation frameworks,
including those focused on implementation determi-
nants, strategies, and outcomes, that seek to systemati-
cally assess implementation. This study used the popular
Consolidated Framework for Implementation Research
(CFIR), first published in 2009 and updated in 2022
(after our data collection and analysis was completed)
to reflect user feedback, to guide the systematic assess-
ment of multi-level determinants of implementation of
climate and health programming (i.e., the innovation)
[12, 13]. The CFIR provides a menu of constructs across
five domains: the innovation (characteristics of the inno-
vation being implemented); inner setting (the setting
in which the innovation is being implemented); outer
setting (the setting in which the inner setting exists);
individuals (the roles and characteristics of individuals
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involved with implementation); and the implementation
process [12, 13].

Accordingly, our study uses the CFIR to further under-
stand and characterize the contextual barriers and facili-
tators influencing the extent of and approach to S/THA
climate and health work. Findings from this research can
inform national efforts to support and advance S/THA
climate action, as well as actions undertaken by states
and localities.

Methods

The goal of this research is to identify climate and health
activities being implemented by S/THAs across the
United States, and to understand barriers and facilitators
that promote or prevent the undertaking of climate and
health activities. The University of Washington’s Human
Subjects Division determined this research was human
subjects research that qualifies for exempt status (Cate-
gory 2) on September 27, 2021 (STUDY00014050).

Data collection
The research team applied the CFIR, an implementation
science framework, to inform the data collection and
analysis process, including the development of a focus
group facilitation guide and codebook to guide analysis.

We employed a purposive sampling strategy to recruit
study participants with the help of partners from the
Association of State and Territorial Health Officials
(ASTHO). Potential focus group participants were iden-
tified via responses to a 2021 online survey on climate
and health activities in 59 U.S. S/THAs [5].

Focus groups were conducted online using Zoom, with
a duration ranging from approximately 50-60 min. In
advance of the focus group discussions, potential study
participants were provided background information on
the goals of the study, read an informed consent state-
ment, and given the opportunity to ask questions. The
focus group facilitator obtained verbal consent from
each participant before starting the discussion, includ-
ing permission to record the conversation for note taking
and transcription purposes. The focus group guide (Sup-
plemental Materials) sought to broadly explore determi-
nants across each of the CFIR five domains [12, 13].

Data analysis

Recordings were transcribed verbatim by researchers (SL
and CH). SL and CH then reviewed the notes and record-
ings individually to familiarize themselves with the data
and to identify emergent themes. An initial codebook
was developed deductively based on the focus group
facilitator guide, and inductively based on specific CFIR
constructs that were identified in the data through the
data familiarization process [13]. Additional inductive
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codes, based on emergent themes identified through
the data familiarization process that were not otherwise
represented, were added to the codebook. Focus group
transcripts were imported into NVivo, and codes were
applied by researchers SL and CH. All coding decisions
were made in tandem using a consensus-based approach.

The framework method for qualitative research, an
analytical method that uses a matrix format consisting
of codes (columns), cases (rows) and summarized data
(cells) for organizing data so that themes can be com-
pared and contrasted across units of analysis (here, focus
group discussions), was used for analysis [14]. Research-
ers SL and CH each independently entered data extracted
from the notes into the matrix and synthesized this data
into an analytic memo where data was summarized
across focus groups by code, highlighting commonalities
and counterpoints [15]. Throughout each stage of analy-
sis, researchers audited each other’s work.

Results

Three focus groups were conducted between December
2021 and February 2022, including two with state health
agencies (SHAs) that have climate and health programs
(CHP) and one focus group with SHAs that do not have
CHPs. There were 16 total SHA staff between the three
focus groups. There were 6 participants in the first focus
group of SHAs with CHPs, 4 participants in the second
focus group with SHAs with CHPs, and 6 participants in
the third focus group with SHAs without CHPs (includ-
ing two from the same state). In total 15 unique states
were represented across all U.S. Health and Human Ser-
vices administrative regions except for regions 2 and 3,
including 9 who had been recipients of CRSCI funding
[9, 14]. No health agencies from U.S. territories or freely
associated states participated in focus group discussions.

Ongoing climate and health activities

Participants with CHPs described that the majority of
their climate and health work has focused on building the
evidence base around climate hazards through research
and pilot programs; developing tools and resources, such
as climate dashboards; internal and external collabora-
tions to advance climate work; and assisting in climate-
related response work, such as extreme weather events.
Moving forward, these participants described wanting
to focus work around equity, environmental justice and
adaptation efforts. Participants without CHPs reported
focusing their climate and health efforts on supporting
groups that have funding to do climate work, participat-
ing on climate-related internal and external task forces,
general environmental health-related activities, and
preparation and response for extreme weather events.
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Structural characteristics

Participants reported that their agencies have a range of
full time staff for climate-related work (from 0 to 9.25)
depending on funding, agency restrictions on the num-
ber of full-time employees that can be hired, and whether
or not there is a dedicated CHP. Focus group participants
with CHPs broadly reported more designated CHP staff-
ing support than participants without a CHP. Many exist-
ing CHPs have operated for approximately ten years,
when the BRACE program started. CHPs or climate-
related activities are often housed in the same divisions
as environmental health work.

Networks and communications

Participants in each focus group discussed coordination
on climate-related issues within the SHA, across different
agencies or programs (such as emergency preparedness,
infectious disease), and through state-wide councils,
committees, or groups. Regardless of a dedicated CHP,
most participants described environmental health track-
ing activities and collaboration with environmental
health staff as climate-related activities.

Engagement

Nearly all participants discussed engaging with academic
centers on climate-related work, including information-
sharing, data analysis and visualization, other research
efforts, and in serving as trusted partners to communi-
ties. States with CHPs also described engagement with
Governors’ offices to collaborate on climate-related ini-
tiatives and leadership.

Determinants of climate and health program
implementation

Participants identified funding, state and agency-level
prioritization of climate and health, political will and
polarization, and staff capability and capacity as factors
that influence climate and health program implemen-
tation. These factors are most closely aligned with the
following four CFIR constructs: readiness for implemen-
tation, implementation climate, external policies and
incentives, and knowledge and beliefs surrounding cli-
mate and health activities (Table 1).
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Theme 1—Funding

Funding was discussed as a leading determinant of readi-
ness for implementation, as it ensures agencies can hire
and retain staff to carry out work within the agency,
and have resources to develop and implement projects
and to provide funding to community based organiza-
tions (CBOs), local health departments, and other part-
ners. Nearly every CHP expressed the importance of
funding: “it seems a bit flip to say more funding is what
we need, but it really is what we need,” and “we would be
very successful if we had additional funding, which we
don't” States without CHPs also described how funding
and the challenges of securing grants limited their abil-
ity to hire personnel, leaving them with minimal staff to
handle all environmental health-related issues. States
with CHPs noted that their collaboration with CBOs,
communities, and local health jurisdictions, while ongo-
ing, was challenged by lack of resources to provide to
communities.

Federal funding, in particular, was noted by SHAs with
CHPs as the primary determinant of CHP development
and maintenance, with one SHA stating, “the climate and
health program for [the state] has been very much tied to
our BRACE funding. The program’s existence and defini-
tion is related to that funding stream but also to political
winds and our ability to be fully engaged on this topic”
However, one SHA with a CHP described how the struc-
ture of federal funding cycles does not fully match the
longer term adaptation measures necessary for climate
change, and suggested shifting away from shorter term
funding cycles that promote shorter term projects.

When asked about what they might do with additional
funding, SHAs discussed expanding staft capacity and
subject matter expertise, developing grant programs for
state agency collaborations, supporting local CBOs and
agencies, investing in infrastructure for pilot projects
and preparedness and programs, training and men-
toring public health graduates, building a climate and
health website, and focusing on climate justice-related
programming.

Table 1 Key climate and health implementation barriers and facilitators by CFIR construct

Implementation Readiness Implementation climate External policies and Knowledge
incentives and beliefs
Funding v v
State- and agency-level prioritization of v v v
climate and health
Political will and polarization v v
Staff capability and capacity v v
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Theme 2—State and agency-level prioritization of climate
and health

The implementation climate within the state or the SHA
itself, including the ability of staff to engage within and
across state agencies and the relative prioritization of
climate issues compared to other topics, can facilitate
or hinder climate-related activities. Several SHAs with
CHPs described the lack of representation of health offi-
cials in interagency and statewide climate task forces and
officials not being invited to the table in such discussions.
One shared that their request to join a Governor’s cli-
mate task force was denied and another stated, “we need
more support from within our agency and more aware-
ness and more knowledge, and more representation at
the state agency convenings around climate change”” This
extends to inclusion on issues with state legislatures: one
SHA with a CHP described the importance of “getting
ourselves at the table early, to ensure they are able to
provide input and shape climate and health-related bills
and other legislative efforts. Another SHA with a CHP
reported that climate and health related funding for their
agency was left out of the state budget because of lack of
representation during state legislative sessions. Several
SHAs with CHPs also described issues with the current
structure of climate-related work at the state level, and
proposed reorganizing it in a way that normalizes public
health involvement.

SHAs with and without CHPs expressed the need for
external advocacy efforts to raise awareness about the
importance of climate and health work and to provide
resources. One SHA with a CHP stated, “Advocacy at the
national level to draw more attention to the role of pub-
lic health in climate change work and what we can bring
to the table would be really helpful” Such support from
external advocates could also include providing technical
resources, such as a national database for resource shar-
ing, and communications materials, such as fact sheets
for SHAs to use and adapt.

Consistently, SHAs with and without CHPs described
how climate activities have been deprioritized internally
as a result of the COVID-19 response and other compet-
ing public health issues: “The challenge for us has been
that in a public health landscape that is very crowded
with a lot of very hard issues, COVID of course, lead,
opioids, a lot of other issues, it’s sort of getting a foot-
hold and attention” This de-prioritization was especially
pronounced in SHAs without CHPs, which struggled
to meet current baseline demands on their agencies, let
alone engage in “extra” work related to climate. This was
described as particularly challenging for SHAs in which
environmental health staff had other time-intensive work
on urgent issues such as Superfund sites.
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Leadership support and engagement, or lack thereof,
was also described to impact an agency’s readiness, with
one SHA with a CHP describing, “we’ve had more or less
supportive senior management and administrations for
the work. Our ability to do the work and talk about the
work is certainly tied to that, as it is for lots of things”
Particularly important is leadership engagement and
support for climate work from governors, with one SHA
with a CHP noting “we are really fortunate to have a pro-
climate governor and that kind of trickles down through
leadership whether people want it to or not” Conversely,
two SHAs without CHPs explained that resistance from
their leadership actively prevented them from even seek-
ing funding for climate-related activities. When asked
about what they might do with additional funding, SHAs
discussed increasing staff support, subject matter exper-
tise, developing grant programs for state agency col-
laborations, and other activities they could engage in to
broaden capacity and reach.

Theme 3—Political will and polarization

SHAs described political will as extremely influential in
climate and health programming regardless of CHPs.
However, polarization around climate change limit-
ing programming was more pronounced among SHAs
without CHPs, with one noting, “politics is probably
our biggest issue. It’s hard to even apply for grants that
have the phrase climate change in there. And if you want
to work on climate change and you don’t have funding,
that’s extra tricky to sell. So that has been a barrier” This
quote provides an example of how the political climate in
a state may preclude climate and health activities or the
development of a CHP, in this instance by way of restrict-
ing funding pursuits. Other participants explained that
state-level political leadership can either help, for exam-
ple through supportive executive orders, or hinder, for
example through exclusion from state budgets, climate
and health programming.

Further, changes in state-level political leadership and
administrations can either stall or accelerate climate
activities in SHAs with CHPs. As one participant shared,
“Under our new governor, we've really had a chance to
expand and work with other agencies and really raise the
awareness of climate and health, that there is a climate
and health program in the Department of Health, and
we've been working for quite a while”

Theme 4—Staff capability and capacity

The attitudes of SHA staff towards the importance of
climate and health activities, and their overall under-
standing of the connection between climate and health,
impacts the implementation of climate related activi-
ties. Perceived self-efficacy, or believing that one has the
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ability or know-how to implement climate and health
activities, was described as a challenge by some SHAs.
In regards to climate health policy, one SHA with a CHP
said, “I want to be sure I'm doing it well, and [developing
climate policy] is not something I've had a lot of experi-
ence doing, even though it’s something we’ve been build-
ing for a long time” Beyond implementation of activities,
other SHAs expressed feeling a limited ability to commu-
nicate about climate related work as a state agency.

When asked what kind of support is needed to achieve
the goals of the CHP, increasing staff capacity in key
expertise areas such as epidemiology, GIS, and commu-
nity engagement were noted as important needs. Addi-
tionally, SHAs expressed lacking support with technical
assistance and information resources for communica-
tion purposes. One SHA without a CHP said, “we could
use some, maybe, direction or ideas as far as expanding
programs ... or sharing of data and sharing of ideas. Eve-
rything that we’ve done, we’ve done for years, and we've
done it the same way” SHAs with and without CHPs
expressed interest in receiving additional support includ-
ing from groups like ASTHO.

Several SHAs both with and without CHPs suggested
that academic institutions could lend support to these
challenges by acting as a trusted voice and partner in
community engagement, raising public awareness, help-
ing to reduce polarization on issues, and advocating for
climate and health. On this topic, one SHA without a
CHP claimed, “the universities [could] be the mouthpiece
and the spokesperson so that they’re the ones to get the
praise or the ridicule and the state worker who’s doing
the work is just hidden in the background but the work
still gets done” This participant describes a model in
which academic institutions can fill a publicly facing role,
sharing the latest research and communications on cli-
mate and health while simultaneously providing political
protection to SHA staff. SHAs suggested that academic

Page 6 of 9

institutions could help overcome challenges attributed
to limited capacity by assisting with the analysis, track-
ing, management and dissemination of data. SHAs also
said that academic institutions can lend expertise and
conduct training with state SHA staff on environmental
health issues, therefore enhancing the knowledgebase
and increasing a sense of self-efficacy within the agency.

Alternatively, some SHAs with CHPs emphasized the
vast amount of work they have done in the climate and
health space, even with limited resources in some cases,
and stressed the importance of SHAs celebrating the
successes of their climate and health activities to boost
morale. One SHA with a CHP said, “I do think it’s almost
disorienting to think about what we’ve done in the last
ten years, and I would say... that [our state], is...at the
forefront of what it is to do health and climate change
adaptation work”

Discussion
As recognition of the impacts of climate change on health
grows, the role of public health in establishing adaptive
policies and programs becomes even more critical. Our
study identified the ways in which SHA implementation
of climate and health programming is affected by fund-
ing, state and agency-level prioritization of the issue,
political will and polarization, and staff capability and
capacity. As SHAs seek to build up and strengthen cli-
mate and health activities in response to growing threats,
they will need additional capacity, resources, advocacy
and support from external organizations (Table 2).
Funding was consistently recognized by SHAs to be the
leading barrier and facilitator to climate and health activ-
ities. Funding shortfalls and other challenges have been
previously described to have resulted in stalled climate
action in the health sector—with steps taken to identify
and quantify health impacts, but lack of development
and implementation of mitigation or adaptation actions

Table 2 Challenges and proposed solutions for climate and health activity implementation identified by study participants

Implementation challenges Proposed solutions

Funding

Support from external organizations on identifying viable and sustainable funding sources. Expanded federal programs

to support state and local-level climate and health programs

State and agency-level prior-
itization of climate and health

Advocacy at the national level from organizations like the National Association of County and City Health Officials (NAC-
CHO), ASTHO, etc. to raise the profile of climate as an urgent issue

Normalize inclusion of public health in climate related work

Engage leaders in conversations early
Adopt a‘climate in all policies”approach

Political will and polarization
Staff capability and capacity

Advocacy at the national level from organizations like NACCHO, ASTHO, etc
Consider agency restructuring to better accommodate and support activities

Develop guides to identify engagement strategies and outline responsibilities of different agencies in climate activities
Academic partnerships specifically tailored towards collection, analysis, dissemination of data, and training to enhance

expertise
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by the public health community [16, 17]. Our study par-
ticipants echoed this impact, describing the deleterious
impacts of being “late to the climate change table” More-
over, as identified in one focus group with SHAs with
CHPs, the current federal funding model, that leverages
short-cycle, intermittently offered competitive grants,
promotes short-term engagements and smaller pro-
jects, whereas adaptation measures required to address
the long-term implications of climate change demand
broader scopes and longer timescales. SHAs in our study
also pointed out a cycle in which foundational funding
is necessary to be able to secure more funding to sustain
climate and health activities, with these funds ensuring
the staff resources are available to identify and apply for
grants in a complex federal landscape. Long-term, stable
funding is thus urgently needed to facilitate SHASs’ ability
to “catch up” and meet the increasingly urgent population
health demands of the climate crisis. In the short-term
amid absence of additional financial resources, tools or
resources to adapt or implement BRACE are necessary,
which has been described as being overly technical and
“academic”[18].

At the global level, a major funding gap still exists to
spur needed research and programs on climate change
and health; adaptation funding for health systems con-
stitutes less than 1% of global funding for climate change
adaptation [16]. To the best of our knowledge, no such
estimate of the parallel gap in the U.S. has been esti-
mated. After taking office, President Biden identified
climate change as a top priority and included specific
climate and health funds in his administration’s initial
budget request [18]. However, there has yet to be sub-
stantive increases in access to climate and health funds
by S/THAs. There is an urgent need for the U.S. gap to
be estimated in order to establish baseline data that can
be used to urge state and federal policymakers to provide
additional funding for adaptation.

Our research identified staff capability and capacity
as another challenge for the implementation of climate
and health activities for SHAs, in alignment with prior
qualitative research among U.S. local health officials that
identified competing local priorities and staff and fund-
ing constraints as the top impediments to their agency’s
engagement in climate and health [18]. Lack of SHA cli-
mate and health expertise may be compounded by loss
of institutional knowledge associated with large-scale
anticipated retirements among the public health work-
force, along with workforce burnout due to COVID-19
[11, 16, 17]. While SHASs reported maximizing the con-
strained resources they have, our findings affirm previ-
ous literature highlighting the limited capacity of SHAs
in general as a deterrent to engagement in climate and
health [10]. As one SHA with a CHP with one full-time
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employee suggested, “Imagine, how much more could
be done if the necessary resources were provided” Fund-
ing enables SHAs to hire and retain staff, thus preserving
institutional knowledge, and funding can also support
community partners doing frontline work. In the absence
of additional resources, SHAs may consider mainstream-
ing climate and health work by identifying alignments
with existing areas of work, for example public health
emergency preparedness and response, echoing calls
from a qualitative study employing interviews with state
and local health officials in the U.S. Pacific Northwest
[15]. In the medium to long term, public health training
programs, including those offered in continuing educa-
tion and university-based settings, can train the work-
force needed for the future by integrating competencies
related to climate change and health, across the broad
domains of “climate and environment sciences, drivers of
climate change, evidence, projections and assessments;
iterative risk management; mitigation, adaptation and
health co-benefits; and collective strategies” that leverage
mutual agreements and frameworks across multiple lev-
els of government [19].

Resources and infrastructure are also necessary to sup-
port networking among public health practitioners with
differential levels of experience in climate and health
programming. Indeed, qualitative research identified the
most common area of capacity development for climate
and health called for by local health officials was learn-
ing from their peers [18]. Furthermore, an evaluation of
a program that provided 12 urban local health agencies
with support for networking and relationship develop-
ment, information sharing, communication, and learn-
ing, found that the efforts springboarded projects that
enhanced their agencies’ climate change-related engage-
ment, community partnerships, and integration into cli-
mate planning activities within their jurisdictions [20].

Our findings underscore that the relative priority of
climate change and health among SHAs does not align
with the magnitude of the existential threat, and that lack
of political support may further disincentivize or inhibit
climate and health program implementation [18]. Prior
qualitative and survey research of state and local health
officials have also consistently found that, while officials
identify climate change as a serious problem, it is not
among their top priorities [8, 15, 21]. Furthermore, a
2010 survey of Environmental Health Directors (EHDs)
at local, state, and territorial public health agencies in
the U.S. explored their environmental attitudes, includ-
ing knowledge and beliefs surrounding climate change
impacts and actions [22]. The researchers received 194
full survey responses from across the U.S. over a four-
week period and found a relationship between the politi-
cal views of EHDs and their environmental attitudes,
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pertinent because of the individual influence EHDs
maintain over public health policy more broadly, and
more specifically with the development and implementa-
tion of climate change adaptation programs and activities
[22]. Our survey supports previous findings that politi-
cal and public support for climate adaptation, or lack
thereof, can make or break SHA engagement in climate
and health activities. As one focus group participant
without a CHP said, “unfortunately, public support may
not always be there for us as well, which can cause some
issues in reaching out for such issues as climate change
and funding and support for that”

The structure of state and federal governments,
which are often fragmented and organized into special-
ized policy areas, has been shown to be inconducive to
robust and effective climate adaptation strategy [23],
and that more interagency and external collaboration
may help SHAs incorporate climate adaptation into
existing activities more effectively [15, 21, 24]. Accord-
ingly, SHAs may consider developing resources to pro-
mote collaborations with external partners for climate
and health work, including those based at academic
institutions and professional associations.

Limitations

Our study lacked representation from health agencies
in the U.S. territories and freely associated states, had a
relatively small sample size, and had greater represen-
tation of SHAs with versus without CHPs, which may
impact the generalizability of the results. Additionally,
as the unit of analysis in our study is the focus group, we
are unable to compare and contrast perspectives of indi-
vidual study participants. Future research on this topic
should seek out the perspectives of territorial health
agencies to understand the unique challenges they face
with the implementation of climate change and health
programming.

While our study was undergoing peer review, the CFIR,
which was originally developed in the context of health
services research, was updated to reflect user feedback
from its application in diverse settings [12, 13]. The
update includes refinements to existing constructs and
addition of new constructs [12]. Future research should
explore how these new constructs, particularly critical
incidents (“Large-scale and/or unanticipated events dis-
rupt implementation and/or delivery of the innovation”)
and local conditions (“Economic, environmental, politi-
cal, and/or technological conditions enable the Outer
Setting to support implementation and/or delivery of the
innovation”), influence implementation of state-level cli-
mate and health programming [12].
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Conclusions

The health impacts of climate change require urgent
engagement of public health agencies across all levels of
government. Through three focus groups with 16 pub-
lic health officials representing 15 U.S. SHAs, we iden-
tify that SHA barriers to implementation of climate and
health programming are focused within the domains
of funding, state and agency-level prioritization of cli-
mate and health, political will and polarization, and
staff capability and capacity. Stable and long-term fund-
ing, opportunities for peer learning and networking,
and pathways and guidance to support interagency col-
laborations are necessary to build SHAs’ capability and
capacity to respond to the climate crisis with the urgency
it demands. Fortifying relationships with national agen-
cies and academic partners can augment SHA capabili-
ties, support evaluation necessary to demonstrate return
on investment of climate and health programming, and
ensure a competent workforce with the knowledge, skills,
and abilities to tackle the health challenges of the future .
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