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43  Abstract

44  Rural communities often demonstrate lower levels of concern and reduced support for climate
45  mitigation and policies. This study examined views of climate risk and political support for

46  climate action in Eastern North Carolina, a largely rural and agricultural region, with limited
47  access to health care, and elevated environmental vulnerability. Understanding climate attitudes
48  in this context is essential for developing effective and equitable engagement strategies. A

49  Community Health Needs Assessment was administered across 36 counties that included climate
50  risk and political support questions. Responses from 15,962 participants were analyzed and

51  compared to modeled state and national estimates. Statistical analyses, including descriptive

52 comparisons and multivariable regression models, were used to assess differences by sex, race,
53  income, education, rurality, and county-level economic status. Findings revealed that rural

54  participants were significantly less likely to express concern about climate risks, perceive

55  imminent personal or community harm, or support increased local government action compared
56  to national benchmarks. Higher concern was associated with female gender, non-White racial
57  identity, and greater educational attainment. Even though many of the rural and economically
58  distressed counties had experienced significant hurricanes and severe weather events, they

59  reported lower perceived risk and political support. Notably, a high proportion of participants
60  expressed uncertainty about the impacts of climate change and the role of local leaders in

61  addressing them. These results reflect a broader “rural paradox,” where high exposure to

62  environmental threats does not always translate into high perceived risk or engagement. The

63  study underscores the importance of place-based strategies that consider local values, resources,
64  and vulnerabilities. Embedding climate questions within public health surveys provides a

65  scalable method for capturing community-specific insights and informing policies that advance
66  climate resilience, public awareness, and equitable adaptation in underserved areas.
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Introduction

Rural areas are increasingly vulnerable to the adverse effects of climate change, facing
extreme weather events than not only threaten agriculture livelihood and natural resources, but
also intensifies existing socio-vulnerabilities and health disparities.!* Limited economic
diversity, and inadequate infrastructure in rural areas amplify these issues, highlighting
environmental justice and equity concerns.> These factors emphasize the importance of
involving rural leadership in policy making to ensure their needs and adaptive capacity are
addressed effectively.

Despite positive findings from the growing body of research on the public’s perception of
climate change, relatively few published studies in the U.S. have focused on perspectives from
rural and vulnerable communities U.S.3# This gap is highlighted by initiatives such as the
University of Idaho-led project, which aims to investigate how rural communities perceive
climate change and adapt to its impacts, acknowledging the lack of data on these populations.’
In 2023, approximately 74% of Americans believed that global warming is happening, while
44% reported having personally already experienced its effects.® This upward trend reflects
heightened concern over climate change, with many Americans recognizing it as a pressing issue
that affects their lives and communities. In light of increasing awareness, a little more than half
(56%) of those polled thought local officials should do more to address global warming.® In a
separate poll conducted by the Pew Research Center, a marginal decline in public participation in
climate activism, with only 21% of U.S. adults engaging in climate-related activities in the past
year, down from 24% two years prior.’

National opinion polls are highly useful, and often rely on modeling sample data for

filling data gaps in large areas or where direct polling is scarce.® However, this approach can be
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109  challenging when achieving a representative sample and addressing limitations, such as biases
110 and other factors.®® Local-level surveys with broad representation provides opportunities to gain
111 deeper insight into local variations and patterns that may be overlooked by modeled data. Results
112 from these surveys can inform targeted communication strategies that effectively resonate with

113  local communities.?

114  Southeastern United States

115 While climate change is a global phenomenon, its impacts and effects vary regionally.!?
116  Climate scientists report that the southeastern United States will experience disproportionately
117  harmful effects of climate-related challenges compared to other regions in the country.!%-12

118  Factors that contribute to the region’s high vulnerability include its topography comprised of
119  extensive coastal boundaries along the Atlantic and Gulf coasts, and low-lying areas that elevate
120  climate risks from sea level rise, hurricanes, and coastal flooding. Other vulnerable risk factors
121  include significant socioeconomic and health disparities among rural and marginalized groups
122 living in extreme poverty, lack of access to health services and care.!%-11.13.14 Rising temperatures
123 and frequent heat waves compound these effects and further increase the risk of heat-related

124 illnesses, injuries, and fatalities.!>16

125  Eastern North Carolina
126 Eastern North Carolina (ENC) represents an ideal example of the southeastern U.S. for

127  assessing views and opinions of climate change among rural, vulnerable communities. The

128  eastern coastal plain region is characterized by its vast rural landscape of farmlands and forested
129  areas encompassing approximately 11 million acres.!” An extensive network of rivers, estuaries,
130  and natural water bodies are integrated throughout much of the eastern and northeastern areas.
131  These features and the near sea-level topography and coastal boarder extending into the Atlantic

132 Ocean, make it highly susceptible to natural climate threats. Over the past 50 years alone, the
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region has experienced considerable severe weather events including multiple hurricanes, sea
level rise, storm surges, flooding, drought, and ecosystem and agricultural changes, thereby
increasing public health risks.!8-2! Although many of these events are already occurring, climate
scientists predict that with increasing global temperatures many of these natural events will occur
more frequently and will be more intense.!!-1322

In stark contrast with affluent, populous towns with core industry, and wealthy,
retirement communities dotted along the coast, many ENC rural counties grapple with deep-
rooted challenges. These areas, comprised of historically marginalized communities, struggle
with entrenched inter-generational poverty, pronounced health disparities, substandard housing
and limited access to healthcare and services.!?> As global temperatures rise, the convergence of
direct and indirect impacts of climate change, intertwined with existing socio-vulnerabilities
intensifies threats to public health in these vulnerable rural communities.!!3-2324 This escalation
exacerbates the strain on healthcare systems and higher costs for maintaining infrastructure.!-1>14

The goal of this study was to gain a better understanding of local perceptions and factors
influencing climate-related harm and support for political action in eastern North Carolina. Our
research interest was aligned with the mission of our medical school (Brody School of Medicine)
and partnering hospital (ECU Health), for improving the health and well-being of underserved
communities in rural ENC. The findings of this study offer valuable insight that can benefit
healthcare providers, educators, public health professionals, and policymakers in preparing
mitigation and adaptation strategies across the rural region, ultimately enhancing the resilience

and health outcomes of these communities in the face of climate-related challenges.

METHODS

Data Collection, Participants and Recruitment
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157 Data for this project was collected as part of a regional community health needs

158  assessment survey (CHNA) conducted from May 1 through December 24, 2021. Federal laws
159  under the Patient Protection and Affordable Care Act (ACA) and the Internal Revenue Code,

160  require charitable and not-for-profit hospitals to conduct a CHNA every three years. The primary
161  purpose of this assessment is for hospitals to evaluate and prioritize the health needs of their

162  communities they serve.?> This process necessitates collaboration with key community health
163  stakeholders, including local health departments, and involves collecting and analyzing data

164  from community surveys, focus groups, and secondary sources.

165 To ensure reliability and representativeness, counties with completed surveys of fifteen or
166 less participants were removed. Surveys were made widely available using both digital (online)
167  and traditional (paper-based) formats. Participant recruitment was conducted primarily by county
168  health departments and community health groups through various advertising and promotional
169  campaigns, including community health fairs, television and radio broadcasts, social media, and
170 public venues. All survey data was stored in a Redcap database. There was no personal

171  identifiable information collected from surveys, nor did the investigators interact with any survey
172 participants. Because this study did not involve collection of personally identifiable information,
173 or contact with human subjects, informed consent was not required and was considered “exempt”
174 by East Carolina University Institutional Review Board (UMCIRB #21-000515, March 22,

175 2021).

176  Survey Tool

177 The overall structure and content of the survey were developed by representative
178  members of the Health ENC Steering Committee. The survey encompassed a series of 23 general
179  health and well-being questions. At the request of the researchers, an “optional module” was

180  included at the end of the CHNA survey that included a series of validated climate change

6
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181  opinion questions, adapted (with permission) from a nationally representative survey, Climate
182  Change in the American Mind (conducted by the Yale Program on Climate Change
183  Communication and the George Mason University Center for Climate Change Communication,

184  national survey (2021; https://climatecommunication.yale.edu/visualizations-data/ycom-us/).?6

185  The survey design and methodology has been fully described previously and can be found
186  elsewhere.®

187 Measures

188 To gain insight on ENC’s perception of climate change for this project, we focused on
189  two subscales, 1) perceived risks (i.e., worry, present and future harm), and political support

190  (should local officials be doing to address global warming). To maintain consistency when

191  comparing ENC survey results with the Yale modeled estimates, we kept the original wording of
192 the parent survey questions. The response measures included, yes or no and Likert-type scale

193  responses (i.e., |=strongly disagree to 5 strongly agree; 1=Great amount to 5=Not at all).

194  Socio-demographics Indicators

195 Participant socio-demographic questions included gender (male, female, or other/prefer
196  not to answer), age group (18-24 years, 25-34, 35-44, 45-54, 55-64, over 65), race (White, Black,
197  Other, Prefer not to answer), ethnicity (Hispanic or non-Hispanic), educational level (HSD:

198  includes less than high school diploma, +HSD: Associate’s degree or vocational training, some
199  college, Bachelor’s degree, graduate or professional degrees), income (<$50,000, or >$50,000),
200  occupation category (e.g., healthcare, government, education, etc..,), and Wi-fi access (yes/no).

201  Economic Disparities and Environmental Vulnerability Indicators

202 County-level classifications established by N.C. state agencies and organizations were
203  used as proxy measures to assess community economic disparities and environmental

204  vulnerability. For economic measures, the N.C. Department of Commerce (NC DOC), Tier
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205  Classification System (2021) system stratifies NC’s 100 counties into three distinct Tier levels (1,
206  II, and III) based on average unemployment rate, median household income, population growth
207  rate, and the adjusted property tax base per capita.?’ Counties designated as Tier 1, are

208  considered the most economically distressed, while Tier 2 counties are moderately economically
209  challenged. Tier 3 counties exhibit the strongest level of economic activity.

210 Environmental vulnerability measures were assessed using N.C.’s Coastal Area

211  Management Act (CAMA) designations. Under CAMA, there are 20 counties are designated
212 based on their risk of natural hazards such as erosion, flooding or determining whether the area

213 possesses environmental, social, or economic values.?®

214  Rural and Urban Classifications

215 Rural and urban classifications were determined using the U.S. Office of Management
216  and Budget’s (OMB) Core Based Statistical Areas (CBSA) framework. This system is widely
217  used by federal agencies to classify counties and facilitate the collection and analysis of

218  demographic, economic, and health-related data.?®

219 Under the CBSA classification, counties are designated as metropolitan, micropolitan, or
220  non-core based on population size and commuting patterns. Metropolitan areas consist of a

221  central urban area with a population of 50,000 or more, along with surrounding counties that are
222 socioeconomically integrated through commuting ties. Micropolitan areas include urban clusters
223 with populations between 10,000 and 49,999 and their adjacent, economically linked counties.
224 Counties not included in either metropolitan or micropolitan areas are classified as non-core and
225  are considered the most rural, lacking significant urban centers or strong commuting connections

226  to larger population hubs.?®
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These classifications serve as proxies for population access to essential services,
including health care, transportation, education, and other primary resources. They also provide a
consistent framework for comparing socio-geographic characteristics across diverse county types
within the study region. The distribution of rural, micropolitan, and metropolitan counties
included in the study area is presented in Figure 1, which depicts the urban—rural classification of
counties in Eastern North Carolina.

Data Analysis

An unweighted participation rate was calculated by dividing the number of completed
surveys in participating counties by the total number of attempted and completed surveys in
those counties. To facilitate a more accurate comparison between the survey and modeled data,
mean adjusted percentages for combined counties in ENC were calculated proportionally to the
total population of each county. One sample t-tests were then employed to assess differences
between the survey results and modeled percentages at the combined counties, state and national
levels.

Likert scale categorical responses were grouped for analysis. For the question “How
worried are you about global warming?" we grouped the responses into "Worried" (combining
"Very" and "Somewhat worried") and "Not worried" (combining "Not very" and "Not at all
worried"). For the question "How much do you think global warming will harm you personally?"
responses were categorized into "Great/Moderate amount," "Little/Not at all," and "Don't know."
Lastly, for the question, "When do you think global warming will start to harm people in the
United States?" we dichotomized responses into "Now/in 10 years" and "25+ years/50 years/100
years/Never.”

Response percentages for socio-demographic, economic, urbanity and environmental

indicators were analyzed using Chi-square tests. Logistic regression models were used to

9
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compute adjusted odds ratios (AOR) and 95% confidence intervals (Cls) to assess the
associations, controlling for age, sex, race/ethnicity, education, and income as socio-
demographic variables. Respondents who preferred not to disclose information regarding sex and
race/ethnicity were excluded in regression analyses, accounting for 4.6% and 7.0% of the total
valid responses, respectively. Univariate and bivariate analyses were conducted using SAS

statistical software (v.9.4). Statistical significance was set at an alpha level of 0.05.

RESULTS

Among 16,661 individuals who initiated the survey, 16,135 were completed in entirety,
resulting in an overall completion rate of 96.8% (Figure 2). After excluding counties with fifteen
or fewer completed surveys, the analysis included 15,961 responses and 36 counties (Beaufort,
Bertie, Bladen, Camden, Carteret, Chowan, Craven, Cumberland, Currituck, Dare, Duplin,
Edgecombe, Gates, Greene, Halifax, Harnett, Hertford, Hoke, Hyde, Johnston, Jones, Lenoir,
Martin, Nash, Northampton, Onslow, Pamlico, Pasquotank, Perquimans, Pitt, Robeson,
Sampson, Tyrrell, Washington, Wayne, Wilson).

As shown in Table 1, socio-demographics of participants were predominantly female
(72.5%), between 55-64 years old (24.6%), and non-Hispanic White (61.3%). A smaller
proportion identified as Non-Hispanic Black (26.3%), other racial categories (7.4%), and
Hispanic ethnicity (3.3%). Educational attainment was relatively high, with 80.3% having more
than a high school education. Over 57.0% percent reported annual earnings of $50,000 or more.
Among the top three occupations were healthcare (27.9%), followed by government and
education sectors, each accounting for nearly equal at approximately 15% of the participants.

Nearly all respondents (96.0%) reported having access to Wi-Fi or the internet.

10
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273 Over one-half of the participants (53.4%) represented the most economically distressed
274  (Tier 1) counties, followed by Tier 2 (34.9%) and Tier 3 (11.6%) counties. The geographic
275  distribution showed a slight urban predominance, with 53.4% of respondents residing in urban
276  areas and 46.6% in rural areas. Additionally, respondents were fewer in non-core (22.0%),
277  compared to micro (27.0%), and metro (51.0%) counties.

278

279

280

281

282

283

Table 1. Socio-Demographic, Economic, Geographical and Urbanicity Characteristics of
Survey Participants: ENC Region (n=15,961))

Characteristics n (%)
Total 15961 100
Gender
Male 3937 25,3
Female 11297 72.5
Other (no-binary, not listed, prefer not to answer) 352 23
Age Group*
<=24 years 803 5.2
25-34 1891 12.1
35-44 2946 18.9
45-54 3312 21.3
55-64 3838 24.6
Over 65 2791 17.9
Race/Ethnicity
White 9557 61.3
Black 4096 26.3
Other 1183 7.5
Prefer not to answer 750 4.8
Ethnicity
Hispanic 512 33
Education Attainment
HSD (includes less HSD) 3046 19.7
11
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+HSD 12390 80.3
Income (Avg Median NC)
<$50,000 6178 42.5
>=§50,000 8352 57.5
Occupation (Top 3)
Healthcare 4069 27.9
Government 2257 15.5
Education 2248 15.4
Wi-fi (% Yes) 14808 96.0
Economic County Indicator
Tier 1 (most economically distressed) 8528 53.4
Tier 2 5575 34.9
Tier 3 (least economically distressed) 1858 11.6
Geographic County Indicator
Rural 7442 46.6
Urban 8519 53.4
Urbanicity Indicator
Non-core (least urbanized) 3508 22.0
Micro (small urban center) 4311 27.0
Metro (most urbanized) 8142 51.0

Notes: Missing responses were not included. Wi-fi includes dial up, broadband, cellular; excludes prefer not to
answer, unreliable, poor internet connections.

284
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Table 2. Public Perception of Perceived Risk and Political Support of Global Warming, by Geography (n=15,9¢

Combir
Climate Categories and Survey Questions ENC Region ENC
Counti
Percent (%)
Perceived Harm
How worried are you about global warming?
Worried (very, somewhat) 54.2 62.4
Not worried (not very, not at all) 45.8 37.6
How much do you think global warming will harm you personally?
Great/moderate amount 50.2 46.0
Little/Not at all 32.6 43.2
Don’t know 17.2 10.8
When do you think, global warming will start to harm people in the
United States?
Now/in 10 years 51.8 58.1
25+ years/50 years/100 years/Never 48.2 41.9
Political Support
Do you think your local officials (government and politicians in your
county) should be doing more or less to address global warming?
More 55.1 59.7
Less 13.0 16.2
Don’t know/not sure 31.9 24.05

Notes: Percentage are average estimates; ENC Region percent survey results (n=15,961); Combined ENC coun
percents are modeled estimates for 2021 generated using MRP model, as described by Howe et al. (2015).

All results were statistically significant (p <0.001).

Perceptions, Beliefs and Attitudes of Risk and Political Support
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294 As shown in Table 2, the ENC multi-county region was significantly less “worried”
295  (54.2%) about global warming compared to the modeled data at combined county, state, and
296  national levels (62.4%, 64.0%, and 65.2%, respectively). When asked about global warming and
297  personal harm, the ENC region reported a considerably higher percent (50.2%) of “concern”
298  compared to modeled data of combined counties (46.0%), state (45.8%), and national (46.8%)
299  levels (p<.001). Over 17.0% of respondents in ENC were “uncertain” about personal harm of
300 global warming ("don’t know"), significantly higher than percent of uncertainty reported in

301  modeled data at all geographic levels (p<0.001).

302 Almost 52.0% of ENC respondents believed harm will start "now" or within the next 10
303  years, which was lower compared to the modeled data of perception of combined counties

304  (58.1%), state (58.7%), and national levels (59.2%). Also, ENC respondents were more likely
305  (p<0.001) to believe (48.2%) global warming would harm people in the U.S. in the distant future
306  (25+/50+ years or never) compared to modelled results of combined counties (41.9%), N.C.
307  (41.3%) and the U.S. (40.4%).

308 When asked whether local government and politicians should be doing more or less to
309  address global warming, over 55.0 percent of the survey respondents felt that “more” should be
310  done, which was significantly lower (p<0.001) compared to modeled results of combined

311  counties (59.7%), N.C. (59.4%), and the U.S. (58.8%). A total of 13.0% of ENC participants
312 reported that they felt their government and politicians in their county should do less to address
313  global warming, much lower than modeled combined counties, N.C. and national percentages
314  (p<0.001). For the same question, higher levels of “uncertainty” were found among ENC

315  respondents with 31.9% reporting being unsure or "don’t know" if more or less should be done,

14
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316  significantly higher than the uncertainty levels at the county (24.1%), state (24.7%), and national
317  (24.9%) modeled estimated levels (p<0.001).
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
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Table 3. Socio-Economic and Geographic Characteristics Among ENC Survey Participant (n-15,961

Characteristic n (%) Adjusted OR (95% CI) p-value

Gender

Male 1321 (43.5) 1.00

Female 5388 (53.4) 1.41 (1.30-1.54) <0.001
Age Group

<24 years 404 (62.4) 1.63 (1.33-2.01) <0.001

25-34 894 (56.4)) 1.08 (0.94-1.24) 0.272

35-44 1338 (52.6) 0.94 (0.83-1.06) 0.309

45-54 1327 (46.1) 0.76 (0.67-0.85) <0.001

55-64 1656 (49.2) 0.89 (0.79-1.00) <0.049

Over 65 1213 (50.4) 1.00
Race/Ethnicity

White 4060 (47.2) 1.00

Black 1878 (57.7) 1.61 (1.47-1.76) <0.001

Other 596 (64.1) 1.96 (1.68-2.28) <0.001
Education

HSD *include less HSD 1035 (44.8) 1.00

+HSD 5753 (52.2) 1.61 (1.44-1.79) <0.001
Income (Avg Median NC)

< $50,000 2730 (53.5) 1.00

>=$50,000 3770 (49.9) 0.94 (0.88-1.04) 0.261
Occupation (3 most frequently listed)

Healthcare 1793 (48.2) 1.00

Government 983 (49.2) 1.11 (0.99-1.25) 0.075

Education 1105 (55.3) 1.38 (1.23-1.55) <0.001
Wi-fi/internet

Yes 6592 (51.0) 1.06 (0.85-1.31) 0.628

No 218 (47.1) 1.00
Economic Indicator (2022)

Tier 1 3500 (50.0) 1.00

Tier 2 2573 (52.4) 1.18 (1.09-1.28) <0.001

Tier 3 822 (50.4) 1.18 (1.04-1.33) 0.008
Rural/Urban

Rural 2994 (49.3) 1.00

Urban 3901 (52.2) 1.10 (1.02-1.18) 0.0154
Urbanicity Indicator

Non-core 1211 (46.1) 1.00

Micro 1943 (51.2) 1.30 (1.17-1.45) <0.0001

Metro 3741 (52.6) 1.32 (1.19-1.45) <0.0001
Environmental Indicator

CAMA 3061 (50.2) 1.02 (0.95-1.10) 0.6025

Non-CAMA 3834 (51.5) 1.00

Note: Respondents who answered “Greatly” or “Moderate amount” to “How much do you
think global warming will harm you personally?”
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339 In chi-square analysis (Table 3), ENC socio-demographic, economic, urbanicity, and
340  environmental factors were examined in relation to perceptions of being “greatly” or

341  “moderately” to harm” from global warming. Females (53.4%) were significantly (p<0.001)
342  more likely to believe that global warming would “harm them personally” compared to males
343 (43.5%). Younger respondents, especially those under 24 years old, were the most concerned
344  (62.4%), while middle-aged groups exhibited lowest concern (46.1%).

345 A majority of Black respondents (57.7%) and other racial backgrounds (64.1%) felt they
346  would be personally harmed by global warming, compared to 47.2% of White respondents.

347  Individuals with higher educational attainment were more likely to believe personal harm of
348  global warming (53.5%) compared to those with a high school diploma and less (49.9%). Income
349  levels showed a significant impact on perceptions of personal harm from global warming; higher
350  proportion of those with lower-income (<$50,000) perceived personal harm than those with

351  higher-income (>$50,000), (53.53% vs. 49.9%, p<.001). However, when other demographic
352  variables were controlled, there was no effect of income (AOR 0.94, p=0.2614).

353 Respondents in the educational sector (55.3%) were more likely to feel personally

354  harmed compared to those in healthcare (48.2%) and government roles (49.2%). Regarding

355  access to Wi-Fi or the internet, the difference between those with Wi-fi/Internet (51.0%) and
356  those without access (47.1%) was only marginally significant (p=0.095); however, when other
357  demographic variables were controlled, the difference was not statistically significant (AOR,
358  1.06; p=0.6283). ENC residents of more economically advantaged counties (Tier 2 and Tier 3)
359  were more likely to perceive personal harm from global warming than those in Tier 1 (most

360  distressed) counties when demographic variables were controlled for in AORs. The AORs for

361  residents of Tier 2 and Tier 3 counties are both 1.18, indicating a higher likelihood of feeling

17
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362  threatened by global warming compared to those in Tier 1 (p<0.001 for Tier 2 and p=0.008 for
363  Tier 3).
364

365
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366

367

Table 4. Economic, Urbanicity, Environmental Indicators and Percent Reporting Global Warming and Harm to People “Now” or

“In 10 years” Among ENC Survey Participant (n-15,961)

Characteristic n (%) Adjusted OR (95% Cls) p-value
Economic Indicator (2022)

Tier 1 3471 (51.5) 1.00

Tier 2 2527 (53.1) 1.22 (1.12-1.32 <0.001

Tier 3 770 (49.2) 1.14 (1.01-1.29) 0.0348
Urbanicity Indicator

Non-core 1217 (48.0) 1.00

Micro 1925 (52.6) 1.30 (1.16-1.45) <0.001

Metro 3626 (52.7) 1.25(1.13-1.39) <0.001
Environmental Indicator

Non-CAMA 3741 (52.1) 1.00

CAMA 3027 (51.3) 1.10 (1.02-1.19) 0.0194
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368 Respondents from different economic tiers had varying levels of concern about the immediacy of harm from global warming

Table 5. Economic, Urbanicity, Environmental Indicators and Percent Reporting “More” Should be Done by Local
Government and Politicians to Address Global Warming Among ENC Survey Participant (n-15,961)

Characteristic n (%) Adjusted OR (95% CIs) p-value
Economic Indicator
Tier 1 3642 (52.4) 1.00
Tier 2 2691 (55.2) 1.29 (1.19-1.40) <0.001
Tier 3 836 (51.4) 1.19 (1.06-1.34) 0.0047
Urbanicity Indicator
Non-core 1235 (47.4) 1.00
Micro 2035 (53.8) 1.40 (1.25-1.56) <0.001
Metro 3899 (55.1) 1.38 (1.25-1.52) <0.001
Environmental Indicator
CAMA 3174 (52.3) 1.06 (0.98-1.14) 0.169
Non-CAMA 3995 (54.1) 1.00
369
2
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(Table 4). Responses in Tier 2 counties, which were “moderately distressed” were more
likely (53.1%) to believe that global warming will start to harm people "now" or "within the next
10 years." The adjusted odds ratio (AOR) for this group indicated they were 22% more likely to
perceive an imminent threat compared to those from the most economically distressed Tier 1
counties (p<0.001). Similarly, respondents from Tier 3 (most economically advantaged) counties
also showed heightened concern, with an AOR of 1.14, or 14% more likely than Tier 1 residents
to perceive global warming as an immediate threat (p=0.0348).

Perceptions among those living in micro counties (small urban centers) and metro
counties (most urbanized) were more likely to believe in the near-term harm of global warming
compared to those in noncore (least urbanized) counties (p<0.001). Respondents in Coastal Area
Management Act (CAMA) counties, which are more directly affected by coastal and
environmental regulations, were slightly more likely to perceive an immediate threat from global
warming than those from non-CAMA counties with an AOR of 1.10, indicating a 10% higher
likelihood of believing that global warming will soon start to cause harm (p=0.0194).

Although Tier 1 had a higher percentage (52.4%) than Tier 3 (51.4%), in chi-square
analysis, the AORs for Tier 2 and Tier 3 counties were significantly higher (p<0.001 and
p=0.0047, respectively) than Tier 1 counties when demographic variables were adjusted,
indicating respondents in Tier 2 and Tier 3 were more likely to belief that more should be done
to support increased action on global warming than those in Tier 1 (Table 5).

Respondents from micro and metro areas showed the highest percent of increased action
by local officials (55.1% and 53.8%, respectively), when compared to those in non-core counties

(47.37%) (p<.001).
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Coastal Area Management Act (CAMA) counties indicated a 52.3% support rate for
more action, compared to 54.1% from non-CAMA counties, which was significant (p<.05).
However, when adjusting demographic variables, the AOR of 1.06 for CAMA counties over
non-CAMA counties (p=0.169) showed no significant difference in supporting more action by

local officials.

DISCUSSION

This study provides an increased understanding of the perspectives of rural and climate-
vulnerable communities in eastern North Carolina. To our knowledge, this is the largest climate
change opinion survey ever conducted in the state, addressing a critical research gap by uniquely
capturing local perspectives in the context of a community health assessment. Our approach to
include climate questions in the CHNA survey not only enriches our understanding of eastern
N.C. regional attitudes, but provides insight that can assist community health organizations,
health care providers, climate scientists, public health preparedness, and policymakers with
planning and decision-making processes. These findings not only underscore the importance of
including rural voices into the broader discourse on climate change to ensure that solutions are
inclusive and responsive to the needs of the communities.3°

Overall, findings of ENC’s lower percentage of harm and less political support were not
surprising and correspond with the available literature. Rural Americans often exhibit traits such
as independence, self-reliance, resilience, and adaptability, stemming from their close connection
with the environment, and experience dealing with weather variability.>3!-32 The observation
that ENC were less likely to support political action on climate change corresponds with their
lower perceived risk at consistent with the literature. Factors including political affiliations, lack
of awareness, and skepticism towards government intervention have been cited.**3 Climate
change remains a highly polarized issue, especially in rural areas, where lower perceptions of

2
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416  risk correlate with reduced climate activism and support for policy measures.*33 The

417  polarization often reflects more conservative views and skepticism towards government actions.
418  Interestingly, a study by Pechar and associates found high-level support on climate policy among
419  rural Midwesterners voters (2020).3¢ However, it was noted that the questions did not use

420  “climate change” labeling, but instead focused on direct environmental concerns.?® This subtle,
421  yet important point highlights the significance of choice of wording and how individuals may
422 conceptualize and prioritize environmental issues. This is important for effectively

423  communicating with different audiences to resonate with people's experiences and perceptions.
424 Our findings that wealthier counties (Tier 2 and Tier 3) were more likely to perceive the
425  imminent risks of global warming and support local government actions align with existing

426  research. Wealthier individuals often have greater access to resources and means to influence
427  climate policy.®37 This trend is consistent with other studies that suggest higher socioeconomic
428  status (SES) provides access to better resources and information, likely facilitating a deeper
429  understanding of and concern for climate issues.’”° In contrast, economically rural, vulnerable
430  counties (Tier 1) exhibited lower levels of concern and less support for climate policies. This
431  discrepancy suggests barriers such as lower educational attainment, lower SES, and limited

432 access to information play significant roles.!44" This finding underscores the importance of

433  incorporating climate equity into policy to ensure that all communities have the necessary

434  resources and support to address climate-related challenges.

435 Groups expressing greater concerns about climate risk included females, as well as

436  younger, racial/ethnic minorities and elderly individuals. This pattern is consistent with broader
437  research, indicating that younger people, in particular, tend to have stronger emotional

438  engagement with climate change, while the elderly may express concern for their grandchildren
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and future generations.’**!4? These groups are often more engaged due to greater exposure to
climate change education and more environmentally active social roles.*?

Racial and ethnic disparities were also evident, with Black and other non-White groups
perceiving a higher personal harm than White respondents. This likely reflects broader socio-
economic vulnerabilities and a long history of marginalization, which exacerbate both the
perceived and real impacts of climate change on these communities.'>*® This finding underscores
the importance of framing climate policies that address and integrate climate equity issues,
ensuring that the voices of people of color in rural and underserved areas are heard and actively
supported through policy measures.*

The influence of urbanicity on climate perceptions was notable, with respondents in
urban (metropolitan and micropolitan) counties showing more concern and support for
governmental action compared to those in rural, noncore areas. This aligns with the broader
literature, offering that cities tend to face higher temperatures (e.g., urban heat island effect),
flooding, air pollution, and heat waves, and health events, exacerbated by dense populations,
built environment and infrastructure.!?. Cities tend to have higher educational attainment, often
serve as hubs for climate activism and environmental movements, contributing to higher levels
of climate change awareness and concern among urban dwellers.*>#6 While not the focus of this
study, political party affiliations and the rural-urban political divide cannot be ignored as an
influencing factor.”-3? Proximity to coastal areas (CAMA counties) only modestly influenced
perceptions, with economic and urban factors playing more significant roles in shaping
awareness and responses to climate risks.3!

Limitations

While this study provides valuable insights, several limitations should be considered
when interpreting the findings. Firstly, the study primarily focused on assessing the relationships

4
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between survey responses and commonly defined socio-vulnerability population characteristics.
However, many other factors, such as personal experiences with climate-related events, can
influence an individual’s views, beliefs, and perceptions of climate change. These factors were
not included in this analysis. Additionally, the timing of the survey during the pandemic may
have impacted various components of the survey, such as access, participation rate and
responses. The use of convenience sampling and self-reported data with fixed response options
introduces potential biases and limitations in depth, which may not fully capture respondents'
perspectives. These challenges highlight the need for mixed method approaches to validate and
deepen these findings. Future research could benefit from longitudinal designs to track shifts in
perceptions over time, potentially in response to policy changes or significant climate events.
Nevertheless, by incorporating climate change questions into community health needs
assessment surveys, these results provide valuable insights into how socio-economic,
demographic, and geographic settings impact public perceptions and policy support for climate
action.

Conclusion
As climate change effects intensify, addressing socio-vulnerabilities becomes crucial for

fostering resilient communities. Research highlights the importance of identifying and engaging
vulnerable communities, particularly those with environmental justice concerns, to enhance
resilience and adaptability to climate impacts.*’” Despite growing public concern, climate change
remains a polarized topic, with rural voices often silent in the discourse. Community health
surveys underscore the need to engage rural and vulnerable populations in local climate
dialogues, as rural residents frequently prioritize immediate necessities over the less immediate
threats posed by climate change. Integrating personal narratives into climate communication can

effectively make the abstract concept of climate change more tangible and relatable, thereby
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487  enhancing public engagement and support for climate policies.*”*® By leveraging personal
488  stories, we can foster a collective commitment to action, bridging the gap between awareness and
489  tangible efforts to mitigate climate impacts.

490
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