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BACKGROUND  
Limited research has explored the application of community health needs 
assessments in rural communities. This paper investigates a model approach 
used by WNC Healthy Impact, a regional collaboration between local health 
departments and hospital systems. Our study examines health inequalities in 
rural Southern Appalachia through the lens of selected social determinants of 
health (SDoH), with a particular focus on race, ethnicity, and poverty. 

METHODS  
We combined cross-sectional data from 5 waves (2012–2024) of a population-
based community health needs assessment (CHNA) survey, analyzing complex 
survey data from 18 counties in Southern Appalachia. Multivariate logistic 
regression was used to examine associations between self-reported health 
outcomes and key SDoH. 

RESULTS  
Lowest-income residents had significantly higher odds of chronic obstructive 
pulmonary disease (COPD), poor mental health, cardiovascular disease (CVD), 
asthma, diabetes, and obesity. Compared to high-income earners, the lowest-
income group had twice the odds of diabetes, COPD, and CVD, and more 
than three times the odds of poor mental health. Black residents had 84% 
higher odds of high blood pressure and 44% higher odds of diabetes than White 
residents. American Indian/Alaska Native residents, regardless of income level, 
had significantly higher odds of asthma, diabetes, and obesity. 

LIMITATIONS  
Small racial/ethnic subgroup sizes limited certain analyses, and the cross-
sectional design prevented assessment of longitudinal trends. 

CONCLUSIONS  
Findings highlight the enduring impact of income and racial disparities on 
health in a predominantly rural region. Addressing these disparities is essential 
for developing community health improvement plans that target the root causes 
of health disparities, ultimately fostering improved health outcomes across 
diverse rural communities. 
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Introduction  
As part of the Health in All Policies approach, the public health community 
in the United States has been acutely focused on evidence-based decision-
making, integrating data on community preferences and unmet needs into 
targeted interventions to improve population health.1‑3 The cornerstone of 
implementing evidence-based public health involves performing community 
assessments, prioritizing needs, developing responsive interventions, and 
evaluating the process, impact, and outcomes of these planned 
interventions.4‑6 A provision outlined in the Affordable Care Act (ACA) 
under Internal Revenue Service (IRS) §501(r) regulations (i.e., the 
Community Benefit Rule) requires that all non-profit hospitals collaborate 
with local public health agencies and community organizations to perform 
a community health needs assessment (CHNA) every 3 years. However, 
few models exist to aid local health departments and hospital systems in 
establishing these partnerships using a coordinated process for soliciting input 
from health leaders and community residents. 

Social determinants of health (SDoH), also referred to as intermediate 
determinants of population health, are the social factors influencing 
individual and community health.7‑9 A primary goal of the CHNA is to 
understand the impact of SDoH—the conditions in which individuals are 
born, develop, live, and work that are largely beyond individual 
control10—and to identify and prioritize community health needs. Despite 
the increasing use of data from CHNAs, an analysis of 10 exemplary CHNAs 
found that only 2 out of 10 included a community survey on a representative 
sample of community residents.11 Additionally, CHNAs are typically 
conducted for individual counties and are compared to state or national 
trends rather than “peer” counties with similar health profiles, limiting the 
ability of local hospitals and health departments to benchmark results 
effectively. 

One important gap involves the role of the CHNA in addressing health 
inequalities in rural communities. In Western North Carolina, a 
predominantly rural region, health leaders from local hospitals and health 
departments are collaborating to establish a regional model for community 
health improvement (CHI). In 2011, following the ACA’s implementation, 
WNC Health Network—originally an alliance of hospitals in 16 Western 
North Carolina counties—partnered with health department directors to 
form WNC Healthy Impact.12 WNC Health later expanded to a non-
profit organization focused on community health improvement across an 
18-county region in 2021. This partnership implemented a triennial CHI 
process cycle, aligning efforts across the region to co-design data collection 
and processes on local health needs and to integrate results into regional 
hospital and public health department planning, evaluation, engagement, 
and community health action.13 Appendix A details the 2023 estimated 
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populations of the 18 Western North Carolina counties, as reported by the 
American Community Survey.14 This study examines data from 5 completed 
CHNA surveys (2012, 2015, 2018, 2021, and 2024) in Southern Appalachia 
to explore the association between self-reported health outcomes and selected 
SDoH, with a focus on race and poverty as drivers in regional inequality. 

Methods  
WNC Health Network and Health Impact Assessment        
Every 3 years, in collaboration with WNC Healthy Impact, WNC Health 
Network compiles a regional dataset to describe health challenges and 
opportunities across 18 Western North Carolina counties (Appendix B). 
The regional CHA (Community Health Assessment) process began in 2012, 
aiming to reflect the overall health of the region with a focus on identifying 
priority health concerns. The WNC Community Health Survey (formerly 
known as the WNC CHNA Survey) collects primary data to supplement the 
core dataset, enabling counties to address specific concerns, and is conducted 
every 3 years to align with the region’s CHNA cycle and meet hospital and 
health department requirements. 

Regional Community Health Survey     
To date, 5 cross-sectional waves of complex survey data (2012, 2015, 2018, 
2021, 2024) have been collected in partnership with PRC, a market research 
and consulting company specializing in high-quality survey research, 
following a methodology similar to the Centers for Disease Control and 
Prevention (CDC)'s Behavioral Risk Factor Surveillance System (BRFSS) 
survey. A total of 3300 to 5000 telephone interviews were conducted each 
year with adult residents, stratified by county of residence. This sampling 
approach provided aggregate results with a maximum error rate of +/- 1.3% 
at the 95% confidence interval.15 Post-stratification weighting was applied to 
adjust for unequal probabilities of participant selection, non-response, and 
other population factors, ensuring the survey results are generalizable to the 
target population.16‑18 

Health Outcomes   
The primary self-reported health outcomes included in our analysis were 
categorized as binary (yes/no) variables: asthma, cardiovascular disease 
(CVD), chronic obstructive pulmonary disease (COPD) (diagnosed with 
chronic lung disease such as COPD, bronchitis, or emphysema), diabetes, 
prediabetes, obesity (BMI ≥ 30), high cholesterol, high blood pressure (HBP), 
and poor mental health (measured as experiencing more than 7 days of “not 
good” mental health within the past 30 days). 
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Social Determinants of Health     
To understand social patterning in health disparities, our work focused on 
the following select SDoH: self-reported race/ethnicity, self-identified as non-
Hispanic white, non-Hispanic Black/African American, Hispanic, American 
Indian/Alaska Native, Mixed-race, and Other-race (i.e., Asian, Native 
Hawaiian/Pacific Islander, Middle Eastern), and income. Income was 
categorized into quartiles—lowest, low, middle, and high—within each 
survey year to reflect relative income distribution. Because quartile thresholds 
were based on the distribution of responses within each wave, the income 
range varied slightly across years to account for inflation and regional 
economic shifts (Appendix C). 

Potential Covariates   
Prior studies have identified age as a significant predictor of self-reported 
physical health,15,19 and have consistently documented important gender 
differences in physical health conditions.20‑26 In the United States, rural 
populations experience a higher prevalence of chronic health conditions.27‑30 

Based on this evidence, we included the following variables as potential 
covariates: age (18–34, 35–54, 55–64, ≥ 65), sex (male/female), education 
(less than high school, high school graduate, some college, college graduate, 
postgraduate degree), insurance (yes, no), and urbanity (urban versus rural). 

Statistical analysis   
Data from each survey year were concatenated. Variables were harmonized 
across survey waves to ensure consistency in coding and interpretation. 
Respondent-level survey weights were retained. All analyses accounted for the 
complex survey design and used post-stratification weights based on county-
level demographic characteristics, including gender, age, race/ethnicity, and 
poverty status to improve representativeness of the sample. Survey weighting 
procedures were modeled after the CDC’s BRFSS methodology.18 Survey-
adjusted univariate and means analyses were used to calculate population 
demographics by reporting weighted proportion prevalence. Separate 
multivariate survey logistic regression models were performed to examine 
the influence of race/ethnicity and poverty. To assess potential effect 
modification, an interaction term between race/ethnicity and income quartile 
(race_ethnicity × income_quartile) was included in the models. In models 
assessing race/ethnicity, income was included as a covariate, while in models 
assessing income, race/ethnicity was adjusted for. All models controlled for 
age, sex, educational attainment, and urbanity. Adjusted and unadjusted odds 
ratios with 95% confidence intervals were reported. Pooled data (2012–2024) 
were used for each outcome, except for asthma, CVD, and COPD, which 
were analyzed from 2015 onward. All analyses were performed in SAS v9.4, 
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employing procedures such as PROC SURVEYFREQ and PROC 
SURVEYLOGISTIC to account for the complex survey design and 
incorporate sampling weights.31 

This study was assigned Exempt status by the North Carolina State 
University Institutional Review Board (protocol #22314). 

Results  
Table 1 summarizes the demographic characteristics of the 15,524 
respondents, representing regional population demographics. The Western 
North Carolina region has a disproportionately high uninsured population 
(15.0%), which is nearly double the national average (8.3%)32 and higher 
than the North Carolina statewide average of 11.0%.33 Uninsured residents 
were more likely to report preventable conditions such as diabetes, high 
cholesterol, HBP, and asthma. Educational attainment was also a key factor, 
with 60.4% of residents having less than a college degree, a pattern associated 
with poorer health outcomes such as CVD, COPD, diabetes, and obesity. 
Unemployment in Western North Carolina (5.1%) was slightly higher than 
the 2021 statewide and national averages, which are both reported at 4.9%,34,
35 and 9.9% of residents reported being unable to work. 

Table 2 presents the weighted prevalences of chronic conditions of interest 
across survey waves, while Tables 3 and 4 detail crude and adjusted odds 
ratios for health outcomes by racial/ethnic groups and income quantiles, 
respectively. 

Asthma  
Asthma prevalence in Western North Carolina (17.4%) was double the state 
average (8.7%).36 We observed a dose-response relationship between income 
inequality and asthma: compared to high-income residents, low-income 
residents had 32% higher odds (95% confidence interval [CI]: 1.05, 1.66), 
while lowest-income residents had 78% higher odds of reporting asthma 
(adjusted odds ratio [aOR]: 1.78; 95% CI: 1.49, 2.12). American Indian/
Alaska Native residents had over twice the odds of reporting asthma 
compared to White residents (aOR: 2.04; 95% CI: 1.32, 3.16). 

Cardiovascular Disease (CVD) and Associated Risk Factors        
The prevalence of CVD in Western North Carolina (7.5%) was slightly lower 
than the state average (9.8%).37 However, lowest-income residents had twice 
the odds of CVD compared to high-income residents (aOR: 2.12; 95% CI: 
1.42, 3.15). HBP in Western North Carolina (39.8%) exceeded the state’s 
overall prevalence (34.7%),38 while high cholesterol (34.0%) was lower than 
the state average (36.8%).39 Black residents had 84% higher odds of HBP 
than White residents (95% CI: 1.45, 2.34). Lowest-income residents had 33% 
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Table 1. Sociodemographic Characteristics of the Population Across Racial-Ethnic Groups, Regional Community Health Needs Assessment, Western North Carolina, 2012–2024 (Weighted) 

Total Total 
nna (%)(%)b 

Non-Hispanic White Non-Hispanic White 
nna (%)(%)b 

Non-Hispanic Black Non-Hispanic Black 
nna (%)(%)b 

Hispanic Hispanic 
nna (%)(%)b 

American Indian/Alaska Native American Indian/Alaska Native 
nna (%)(%)b 

Mixed-Race Mixed-Race 
nna (%)(%)b 

Other Other 
nna (%)(%)b 

Age Age – – – – – – – 

18-34 1744 
(20.7) 

1435 
(20.0) 

75 
(17.9) 

75 
(42.1) 

88 
(30.7) 

34 
(27.5) 

22 
(39.4) 

35-54 4745 
(33.2) 

4165 
(33.2) 

129 
(29.0) 

108 
(41.8) 

183 
(36.2) 

79 
(31.9) 

24 
(25.8) 

55-64 4131 
(22.6) 

3719 
(22.5) 

122 
(30.6) 

23 
(8.1) 

131 
(19.0) 

68 
(27.3) 

17 
(26.0) 

65+ 4812 
(23.5) 

4460 
(24.3) 

119 
(22.5) 

12 
(8.0) 

79 
(14.2) 

50 
(13.3) 

11 
(8.8) 

Missing 92 82 2 1 0 1 3 

Gender Gender – – – – – – – 

Male 5582 
(50.1) 

4933 
(49.9) 

172 
(52.8) 

81 
(46.5) 

163 
(49.9) 

99 
(42.1) 

35 
(57.9) 

Female 9912 
(49.9) 

8905 
(50.1) 

274 
(47.2) 

135 
(53.5) 

317 
(50.1) 

133 
(57.9) 

41 
(42.1) 

Missing 30 23 1 3 1 0 1 

Income Income – – – – – – – 

High-Income 4562 
(28.8) 

3858 
(27.2) 

208 
(43.6) 

131 
(43.3) 

162 
(41.3) 

100 
(50.9) 

19 
(17.1) 

Middle-Income 3518 
(22.6) 

3103 
(22.2) 

118 
(26.2) 

42 
(27.3) 

120 
(25.0) 

57 
(21.6) 

26 
(38.0) 

Low-Income 3856 
(23.6) 

3548 
(24.2) 

77 
(23.3) 

31 
(23.3) 

113 
(19.8) 

38 
(14.9) 

10 
(15.6) 

Lowest-Income 3588 
(25.0) 

3352 
(26.4) 

44 
(12.5) 

15 
(6.0) 

86 
(13.9) 

37 
(12.6) 

22 
(29.3) 

Insurance Insurance – – – – – – – 

No 1965 
(15.0) 

1603 
(13.7) 

83 
(18.5) 

123 
(52.8) 

65 
(21.9) 

43 
(26.7) 

14 
(22.4) 

Yes 13534 
(85.0) 

12239 
(86.3) 

363 
(81.5) 

95 
(47.2) 

412 
(78.1) 

189 
(73.3) 

63 
(77.6) 

Missing 25 19 1 1 4 0 0 

Educational attainment Educational attainment – – – – – – – 

Some high school 986 
(5.7) 

749 
(4.9) 

39 
(8.5) 

87 
(30.5) 

63 
(13.7) 

19 
(7.9) 

5 
(2.9) 

High school graduate 3189 
(20.1) 

2791 
(19.2) 

135 
(33.2) 

55 
(27.3) 

99 
(27.0) 

45 
(20.3) 

21 
(20.7) 
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Some college 5443 
(34.6) 

4840 
(34.2) 

165 
(36.4) 

43 
(29.0) 

201 
(9.9) 

104 
(49.7) 

24 
(41.4) 

College degree 3423 
(23.4) 

3156 
(24.5) 

73 
(14.5) 

25 
(11.3) 

79 
(13.8) 

38 
(12.8) 

15 
(17.2) 

Postgraduate degree 2465 
(16.3) 

2310 
(17.2) 

34 
(7.4) 

8 
(1.8) 

38 
(5.5) 

26 
(9.3) 

12 
(17.7) 

Missing 18 15 1 1 1 0 0 

Employment Employment – – – – – – – 

Employed 7396 
(53.9) 

6554 
(54.1) 

235 
(50.2) 

125 
(60.5) 

253 
(50.7) 

102 
(46.2) 

49 
(70.1) 

Unemployed 668 
(5.1) 

550 
(4.9) 

24 
(5.8) 

18 
(3.4) 

38 
(9.2) 

16 
(1.9) 

10 
(12.4) 

Other 5857 
(31.1) 

5368 
(31.7) 

126 
(25.6) 

62 
(33.0) 

115 
(20.5) 

77 
(25.5) 

16 
(15.1) 

Unable to work 1559 
(9.9) 

1352 
(9.3) 

60 
(18.4) 

14 
(3.2) 

71 
(19.5) 

36 
(21.3) 

2 
(2.5) 

Missing 44 37 2 0 4 1 0 

AsthmaAsthmac c – – – – – – – 

Yes 2249 
(17.4) 

1941 
(16.9) 

82 
(21.8) 

23 
(9.5) 

122 
(31.4) 

43 
(24.1) 

56 
(76.2) 

No 10574 
(82.6) 

9447 
(83.1) 

305 
(78.2) 

187 
(90.5) 

275 
(68.6) 

149 
(75.9) 

11 
(23.8) 

CVDCVDc c – – – – – – – 

Yes 1107 
(7.5) 

972 
(7.6) 

29 
(7.5) 

9 
(1.8) 

47 
(9.4) 

23 
(7.7) 

4 
(2.4) 

No 11692 
(92.5) 

10391 
(92.4) 

358 
(92.5) 

201 
(98.2) 

350 
(90.6) 

170 
(92.3) 

63 
(97.6) 

High blood pressure High blood pressure – – – – – – – 

Yes 6908 
(39.8) 

6164 
(39.4) 

244 
(56.5) 

61 
(28.4) 

231 
(43.2) 

100 
(34.5) 

22 
(39.3) 

No 8577 
(60.2) 

7664 
(60.6) 

203 
(43.5) 

156 
(71.6) 

248 
(56.8) 

132 
(65.5) 

55 
(60.7) 

High cholesterol High cholesterol – – – – – – – 

Yes 5966 
(34.0) 

5357 
(34.0) 

157 
(36.9) 

65 
(24.5) 

190 
(37.3) 

84 
(24.7) 

30 
(52.8) 

No 9447 
(66.0) 

8402 
(66.0) 

289 
(63.1) 

154 
(75.5) 

287 
(62.7) 

148 
(75.3) 

47 
(47.2) 

COPDCOPDc c – – – – – – – 

Yes 1852 1635 55 18 78 31 7 
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(12,3) (12.3) (14.3) (5.4) (19.6) (11.0) (4.9) 

No 11122 
(87.7) 

9888 
(87.7) 

335 
(85.7) 

194 
(94.6) 

323 
(80.4) 

164 
(89.0) 

62 
(95.1) 

Diabetes Diabetes – – – – – – – 

Yes 2233 
(13.4) 

1907 
(12.8) 

85 
(21.0) 

35 
(12.8) 

139 
(25.6) 

31 
(14.8) 

5 
(4.1) 

No 12073 
(86.6) 

10880 
(87.2) 

330 
(79.0) 

170 
(87.2) 

294 
(74.4) 

178 
(85.2) 

65 
(95.9) 

Prediabetes Prediabetes – – – – – – – 

Yes 1718 
(11.6) 

1512 
(11.5) 

61 
(15.4) 

24 
(8.3) 

57 
(12.3) 

27 
(10.3) 

12 
(20.2) 

No 11173 
(88.4) 

10102 
(88.5) 

290 
(84.6) 

154 
(91.7) 

261 
(87.7) 

167 
(89.7) 

56 
(79.8) 

Obesity Obesity – – – – – – – 

Yes 5188 
(32.9) 

4566 
(32.4) 

161 
(38.1) 

57 
(32.1) 

239 
(46.3) 

86 
(36.5) 

14 
(26.4) 

No 10336 
(67.1) 

9295 
(67.6) 

286 
(61.9) 

162 
(67.9) 

242 
(53.7) 

146 
(63.5) 

63 
(73.6) 

Poor mental health Poor mental health – – – – – – – 

Yes 2529 
(18.2) 

2242 
(18.1) 

77 
(18.1) 

23 
(10.6) 

93 
(23.7) 

56 
(29.2) 

14 
(19.2) 

No 12618 
(81.8) 

11295 
(81.9) 

359 
(81.9) 

193 
(89.4) 

371 
(76.3) 

167 
(70.8) 

63 
(80.8) 

a The number of participants (n) in each was calculated based on the unweighted sample (N = 15,524). 
b All percentages (%) were calculated based on the weighted sample (N = 15,944.9). 
c CVD = cardiovascular disease; COPD = chronic obstructive pulmonary disease; Data for variables are available from survey waves 2015 to 2024, while all other variables have data spanning the full period from 2012 to 2024. 
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Table 2. Weighted Prevalence of Chronic Conditions Across Survey Years (2012–2024) 
a COPD = chronic obstructive pulmonary disease 
b CVD = cardiovascular disease 
c HBP = high blood pressure 

higher odds of HBP (aOR: 1.33; 95% CI: 1.03, 1.58) and 13% higher odds of 
high cholesterol (aOR: 1.13; 95% CI: 1.03, 1.25) compared to high-income 
earners. 

Chronic Obstructive Pulmonary Disease (COPD)      
COPD affected 12.3% of Western North Carolina residents. Compared to the 
high-income group, lowest-income residents had 2.46 times the odds (95% 
CI: 1.99, 3.04) and low-income residents had 1.62 times the odds (95% CI: 
1.27, 2.06) of reporting COPD. Hispanic residents had significantly lower 
odds of COPD than White residents (aOR: 0.31; 95% CI: 0.13, 0.75). 

Diabetes and Prediabetes    
Diabetes prevalence in Western North Carolina was 13.4%, which is slightly 
higher than the state’s 12.7%.40 Black residents had 44% higher odds of 
reporting diabetes (aOR: 1.44; 95% CI: 1.19, 1.74) and American Indian/
Alaska Native residents had 2.62 times the odds (95% CI: 1.34, 5.10) 
compared to White residents. Income disparities persisted, with low-income 
residents having 54% higher odds (95% CI: 1.36, 1.76) and lowest-income 
residents having over twice the odds (aOR: 2.21; 95 % CI: 1.94, 2.49) of 
diabetes compared to high-income earners. Prediabetes affected 11.6% of 
Western North Carolina residents, with lowest-income residents having 1.57 
times the odds of reporting prediabetes compared to high-income residents 
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Table 3. Weighted Crude and Adjusteda Odds Ratios (aOR) by Chronic Health Conditions Across Racial and Ethnic Groups, Regional Community Health Needs Assessment, Western North Carolina, 
2012–2024 

Odds Ratios (95% CI) Odds Ratios (95% CI) 

Model Model Outcome Outcome Non-Hispanic White Non-Hispanic White Non-Hispanic Black Non-Hispanic Black Hispanic Hispanic American Indian/Alaska Native American Indian/Alaska Native Mixed-Race Mixed-Race Other-RaceOther-Racee e 

Model 1Model 1: Crude OR Asthma 1 
(referent) 

1.37 
(1.00, 1.88) 

0.51 
(0.20, 1.29) 

2.25 
(1.50, 3.38) 

1.56 
(0.68, 3.62) 

1.54 
(0.67, 3.54) 

CVDb 1 
(referent) 

0.98 
(0.51, 1.88) 

0.23 
(0.14, 0.37) 

1.25 
(0.86, 1.82) 

1.02 
(0.59, 1.76) 

0.30 
(0.08, 1.19) 

HPBc 1 
(referent) 

2.00 
(1.51, 2.63) 

0.61 
(0.39, 0.96) 

1.17 
(0.91, 1.52) 

0.81 
(0.54, 1.22) 

1.00 
(0.63, 1.57) 

High cholesterol 1 
(referent) 

1.14 
(0.88, 1.47) 

0.63 
(0.39, 1.03) 

1.16 
(0.86, 1.56) 

0.64 
(0.36, 1.12) 

2.18 
(0.83, 5.68) 

COPDd 1 
(referent) 

1.24 
(0.73, 2.13) 

0.42 
(0.18, 0.95) 

1.56 
(1.08, 2.26) 

0.75 
(0.38, 1.48) 

0.39 
(0.11, 1.44) 

Prediabetes 1 
(referent) 

1.41 
(0.78, 2.57) 

0.70 
(0.35, 1.40) 

1.08 
(0.67, 1.75) 

0.89 
(0.62, 1.28) 

1.95 
(0.86, 4.43) 

Diabetes 1 
(referent) 

1.81 
(1.47, 2.23) 

1.00 
(0.57, 1.74) 

2.35 
(1.53, 3.60) 

1.18 
(0.78, 1.79) 

0.29 
(0.09, 1.01) 

Obesity 1 
(referent) 

1.28 
(1.01, 1.63) 

0.99 
(0.75, 1.31) 

1.80 
(1.25, 2.59) 

1.20 
(0.76, 1.89) 

0.75 
(0.26, 2.20) 

Poor mental health 1 
(referent) 

1.00 
(0.87, 1.16) 

0.54 
(0.29, 1.00) 

1.40 
(0.91, 2.17) 

1.87 
(1.41, 2.49) 

1.08 
(0.52, 2.26) 

Model 2:Model 2: Adjusted OR Asthma 1 
(referent) 

1.26 
(0.92, 1.74) 

0.40 
(0.15, 1.07) 

2.04 
(1.32, 3.16) 

1.32 
(0.56, 3.08) 

1.54 
(0.60, 3.95) 

CVD 1 
(referent) 

0.81 
(0.36, 1.78) 

0.22 
(0.12, 0.39) 

1.23 
(0.70, 2.17) 

0.91 
(0.46, 1.81) 

0.45 
(0.11, 1.90) 

HPB 1 
(referent) 

1.84 
(1.45, 2.34) 

0.69 
(0.48, 1.01) 

1.29 
(0.84, 1.96) 

0.82 
(0.60, 1.11) 

1.44 
(0.71, 2.91) 

High cholesterol 1 
(referent) 

1.03 
(0.79, 1.35) 

0.99 
(0.57, 1.69) 

1.44 
(0.98, 2.11) 

0.66 
(0.36, 1.23) 

3.40 
(0.87, 13.31) 

COPD 1 
(referent) 

1.01 
(0.57, 1.76) 

0.31 
(0.13, 0.75) 

1.32 
(0.83, 2.08) 

0.57 
(0.30, 1.10) 

0.49 
(0.16, 1.55) 

Prediabetes 1 
(referent) 

1.29 
(0.71, 2.37) 

0.86 
(0.40, 1.83) 

1.19 
(0.64, 2.19) 

0.83 
(0.53, 1.30) 

2.42 
(1.02, 5.74) 

Diabetes 1 
(referent) 

1.44 
(1.19, 1.74) 

1.22 
(0.62, 2.39) 

2.62 
(1.34, 5.10) 

1.13 
(0.72, 1.77) 

0.37 
(0.10, 1.39) 

Obesity 1 
(referent) 

1.18 
(0.96, 1.44) 

0.87 
(0.66, 1.15) 

1.64 
(1.13, 2.37) 

1.06 
(0.68, 1.66) 

0.80 
(0.28, 2.31) 

Poor mental health 1 
(referent) 

0.87 
(0.75, 1.01) 

0.27 
(0.11, 0.66) 

1.06 
(0.69, 1.63) 

1.28 
(1.00, 1.63) 

1.02 
(0.54, 1.91) 
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aAdjusted logistic regression included the following covariates: income, age group, educational attainment, gender, and urbanity. 
b CVD = cardiovascular disease 
c HBP= high blood pressure 
d COPD = chronic obstructive pulmonary disease 
e Other-race includes Asian, Native Hawaiian/Pacific Islander, and Middle Eastern respondents. 
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Table 4. Weighted Crude and Adjusteda Odds Ratios (aOR) by Chronic Health Conditions Across Quantiles of Income, Regional 
Community Health Needs Assessment, Western North Carolina, 2012–2024 

Odds Ratios (95% CI) Odds Ratios (95% CI) 

Model Model Outcome Outcome High-Income High-Income Middle-Income Middle-Income Low-Income Low-Income Lowest-Income Lowest-Income 

Model 1Model 1: Crude OR Asthma 1 (referent) 1.12 (0.95, 1.33) 1.30 (1.05, 1.61) 1.73 (1.47, 2.04) 

CVDb 1 (referent) 1.36 (1.04, 1.77) 1.37 (1.06, 1.77) 2.38 (1.86, 3.05) 

HPBc 1 (referent) 1.10 (0.86, 1.40) 1.26 (1.05, 1.51) 1.50 (1.25, 1.80) 

High cholesterol 1 (referent) 0.93 (0.74, 1.18) 0.96 (0.83, 1.12) 1.11 (1.00, 1.23) 

COPDd 1 (referent) 1.35 (0.92, 2.00) 1.89 (1.61, 2.21) 3.23 (2.78, 3.75) 

Prediabetes 1 (referent) 1.12 (0.95, 1.32) 1.16 (1.05, 1.28) 1.55 (1.26, 1.76) 

Diabetes 1 (referent) 1.22 (1.00, 1.49) 1.69 (1.47, 1.94) 2.61 (2.29, 2.99) 

Obesity 1 (referent) 1.31 (1.13, 1.52) 1.42 (1.20, 1.68) 1.48 (1.26, 1.72) 

Poor mental health 1 (referent) 1.41 (1.07, 1.85) 2.13 (1.47, 3.07) 3.49 (2.55, 4.78) 

Model 2:Model 2: Adjusted OR Asthma 1 (referent) 1.14 (0.94, 1.38) 1.32 (1.05, 1.66) 1.78 (1.49, 2.12) 

CVD 1 (referent) 1.29 (0.91, 1.82) 1.29 (0.99, 1.68) 2.12 (1.42, 3.15) 

HPB 1 (referent) 1.06 (0.84, 1.33) 1.21 (1.01, 1.45) 1.33 (1.13, 1.58) 

High cholesterol 1 (referent) 0.94 (0.76, 1.16) 1.02 (0.87, 1.19) 1.13 (1.03, 1.25) 

COPD 1 (referent) 1.24 (0.89, 1.74) 1.62 (1.27, 2.06) 2.46 (1.99, 3.04) 

Prediabetes 1 (referent) 1.14 (1.00, 1.29) 1.18 (1.06, 1.31) 1.57 (1.32, 1.86) 

Diabetes 1 (referent) 1.14 (0.93, 1.40) 1.54 (1.36, 1.76) 2.21 (1.95, 2.49) 

Obesity 1 (referent) 1.20 (0.99, 1.45) 1.23 (1.03, 1.48) 1.25 (1.11, 1.41) 

Poor mental health 1 (referent) 1.32 (0.97, 1.78) 1.97 (1.37, 2.84) 3.32 (2.54, 4.33) 

a Adjusted logistic regression included the following covariates: race/ethnicity, age group, educational attainment, gender, and urbanity. 
b CVD = cardiovascular disease 
c HBP = high blood pressure 
d COPD = chronic obstructive pulmonary disease 

(95% CI: 1.32, 1.86). Those in the Other-race group had nearly 2.5 times the 
odds of prediabetes compared to White residents (aOR: 2.42; 95% CI: 1.02, 
5.74). 

Obesity  
In total, 32.9% of Western North Carolina residents reported obesity, which 
is slightly lower than the statewide average (34.0%).41 American Indian/
Alaska Native residents had 64% higher odds of obesity compared to White 
residents (aOR: 1.64; 95% CI: 1.13, 2.37). The low-income group had 23% 
higher odds of obesity (aOR: 1.23; 95% CI: 1.03, 1.48), and lowest-income 
residents had 25% higher odds (95% CI: 1.11, 1.41) compared to their high-
income counterparts. 

Poor Mental Health    
Poor mental health affected 18.2% of Western North Carolina residents, 
with weighted prevalence rates highest among the lowest-income (28.3%) as 
compared to low-income (19.4%), middle-income (13.7%), and high-income 
residents (10.2%). Low-income residents had nearly twice the odds of poor 
mental health (aOR: 1.97; 95% CI: 1.37, 2.84), while lowest-income residents 
had over 3 times the odds compared to high-income residents (aOR: 3.32; 
95% CI: 2.54, 4.33). Mixed-race residents had 28% higher odds of reporting 
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Figure 1. The Intersection of Race/Ethnicity and Income in Chronic Health Disparities in Western North Carolina, 
Regional Community Health Needs Assessment, Western North Carolina, 2012–2024 

The figure showcases adjusted odds ratios and associated 95% confidence intervals for each outcome across racial and ethnic 
groups. CVD = cardiovascular disease, HBP = high blood pressure, COPD = chronic obstructive pulmonary disease. 

poor mental health (95% CI: 1.00, 1.63), while Hispanic residents had 73% 
lower odds compared to their White counterparts (aOR: 0.27; 95% CI: 
0.11, 0.66). Compared to the statewide BRFSS-reported average of 3.9 poor 
mental health days in the past 30 days,42 Western North Carolina residents 
experience a higher average of 4.5 days. 

Intersection of Race and Poverty      
Results showed that higher income did not eliminate racial disparities in 
health outcomes (Figure 1). Among lowest-income individuals, Black 
residents had twice the odds of HBP compared to White lowest-income 
counterparts (aOR: 2.08; 95% CI: 1.65, 2.62), a disparity that increased 
in higher income groups (middle-income: aOR: 2.70; 95% CI: 1.79, 4.06). 
Additionally, Black high-income residents had 86% higher odds of obesity 
compared to White residents in the same income bracket (aOR: 1.86; 95% 
CI: 1.45, 2.39). 

Similar disparities were identified across other racial groups. American 
Indian/Alaska Native residents in the lowest-income group had over 5 times 
the odds of reporting asthma (aOR: 5.15; 95% CI: 3.44, 7.64) and over 
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4.5 times the odds of reporting CVD (aOR: 4.64; 95% CI: 3.11, 6.93) 
compared to their White lowest-income counterparts. Mixed-race middle-
income residents had over 4.5 times the odds of poor mental health compared 
to middle-income White residents (aOR: 4.64; 95% CI: 2.48, 8.67), while 
Mixed-race residents in the low-income group had more than 4 times the 
odds (aOR: 4.18; 95% CI: 2.72, 6.43) of experiencing poor mental health 
compared to their White counterparts in the lowest-income group. Lowest-
income Mixed-race individuals also had over 3 times the odds of reporting 
CVD compared to White lowest-income earners (aOR: 3.33; 95% CI: 1.64, 
6.73). 

Discussion  
Findings highlight persistent income and racial/ethnic disparities in health 
outcomes in the rural Southern Appalachian region of Western North 
Carolina. About 25% of Western North Carolina residents fall into the 
lowest-income bracket and face significantly higher health risks, including 
more than double the odds of diabetes, COPD, and CVD, and more than 
3 times the odds of poor mental health compared to high-income residents. 
These patterns highlight a critical need for interventions that address the 
structural determinants of health in this region. Importantly, higher income 
did not eliminate racial disparities. 

Consistent with prior research showing that income gains yield fewer health 
benefits for Black residents than for White individuals,43 both race and 
poverty independently contributed to health inequalities in the region.44‑47 

Notably, Black, American Indian/Alaska Native, and Mixed-race residents, 
regardless of income level, experienced significantly higher odds of chronic 
conditions, including asthma, obesity, and diabetes. These findings 
underscore the need for participatory and qualitative research to contextualize 
these disparities through lived experiences and to co-develop targeted 
strategies that address the underlying structural and social determinants of 
health, particularly in underrepresented communities of color. 

CHNAs are a vital tool for identifying and addressing structural barriers 
and systemic issues that affect health, particularly in rural settings. They 
help uncover critical issues such as limited access to health care, medication 
affordability, housing instability, transportation difficulties, and educational 
or employment disparities. CHNA data can drive policy and systematic 
change by informing local efforts to expand public transportation, invest 
in community health worker (CHW) programs, and provide mobile health 
services. CHWs are particularly effective in rural communities, where they 
serve as trusted faces and understand local culture and resources.48‑50 

CHNAs also guide resource allocation to high-risk areas, establish baselines 
for monitoring progress, and support collaboration among health care 
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providers, community organizations, policymakers, and residents. This 
ensures culturally relevant interventions that drive meaningful, lasting 
change. 

Structural and institutional barriers exacerbate health disparities, especially 
in rural Southern US communities.51 These systemic factors limit access 
to quality health care, preventive services, and timely treatment.52 In many 
rural communities, provider shortages, hospital closures, and increased travel 
burdens disproportionately impact Black and Hispanic residents.53 Provider 
bias and discrimination, implicitly or unconsciously, further widen 
disparities, contributing to delays in diagnosis, under-treatment of pain, 
and inadequate management of chronic conditions, particularly for rural 
low-income or non-White communities.54,55 Economic instability further 
exacerbates these patterns, limiting access to health insurance, nutritious food, 
safe housing, and other essential resources.56‑59 Economic instability and 
unsafe living conditions can elevate stress levels, worsening existing chronic 
health risks.60 

The cumulative effects of systemic racism and economic marginalization are 
particularly harmful to Black and American Indian/Alaska Native adults 
in the rural South.52,61 Structural barriers to education and employment 
perpetuate these inequalities, as lower educational attainment often correlates 
with lower income levels and limited health care access.52 While many of 
these factors are reflected in the CHNA, incorporating additional dimensions 
such as sexual orientation, gender identity, and nativity could provide a more 
nuanced and comprehensive understanding of the lived experiences in rural 
communities.61 This broader framing is essential for developing equitable 
and effective public health responses. 

Strengths and Limitations    
To ensure data representativeness of the target Western North Carolina 
population, this study employed stratified random sampling and post-
stratification weighting to achieve adequate representation across race/
ethnicity, gender, age, and income groups. Post-stratification adjustments 
accounted for unequal selection probabilities, non-response, and other 
population-level factors that might influence response patterns.16‑18 

This study has limitations. Small sample sizes for racial/ethnic groups and 
missing income data constrained analyses, as only complete cases with full 
income and health outcome data were included. Although combining 5 
cross-sectional survey waves increased power, the design precluded assessing 
longitudinal trends in poverty and racial disparities, particularly given the 
limited representation of non-White populations across survey waves. 
However, findings on other SDoHs, such as education and employment, 
consistently showed poor health outcomes with narrow confidence intervals. 
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While this study highlights the value of representative, population-based 
survey data in understanding rural health needs, we recognize that replicating 
this approach may not be feasible for all communities. We provide a model 
from a predominantly rural and financially constrained region of Western 
North Carolina to demonstrate how such a process can be done. However, 
we acknowledge that this effort reflects over a decade of relationship-building, 
regional collaboration, and infrastructure development. The ability to 
implement a large-scale, representative Community Health Needs Assessment 
survey relied heavily on strong local partnerships—including between 
hospitals, public health agencies, and regional health networks—which 
helped to overcome significant budgetary, staffing, and technical barriers. As 
such, this model may not be immediately replicable in regions lacking these 
types of cross-sector collaborations or resource-sharing mechanisms. Future 
efforts to strengthen the utility of CHNA data for rural health planning will 
likely require broader investments in public health capacity and long-term 
support for local and regional partnership development. 

Future Directions   
SDoH are distinct from the structural determinants that operate upstream of 
health disparities.7 Research is needed on the mechanistic pathways through 
which behaviors and psychosocial factors mediate or moderate the 
relationship between income, race, and rural health. Our results demonstrate 
significant racial disparities, underscoring the need to study everyday 
discrimination as a key driver of health disparities. Racism and discrimination 
shape health outcomes,62,63 and multiple mediation approaches can clarify 
how these pathways—interacting with factors like inadequate health care, 
food insecurity, and affordable housing—contribute to disparities. 

Conclusion  
This analysis examined SDoH to understand health disparities in rural 
Western North Carolina. Key findings revealed persistent income and racial 
disparities, with Black residents, regardless of income, facing higher odds of 
asthma and diabetes. American Indian/Alaska Native had higher odds of 
asthma, diabetes, and obesity, while Mixed-race residents had higher odds 
of asthma and poor mental health. Lowest-income residents experienced 
disproportionately higher odds of all chronic conditions of interest. These 
patterns highlight the critical need for more participatory research and 
community-driven interventions. Community Health Needs Assessments 
(CHNAs) are essential tools for addressing rural health disparities. Applying a 
racial equity lens to CHNA data can help identify root causes, such as racism 
and income inequality, ultimately informing more effective and equitable 
health solutions. 

Health Inequalities at the Intersection of Race and Poverty in Southern Appalachia: A Community Health Needs Assessme…

North Carolina Medical Journal 16



Financial support   
This study was supported in part by grants from the National Institutes 
of Health (NIH)'s National Institute of Environmental Health Sciences 
(NIEHS) (1R21ES035968-01A1). The NIH had no role in the design or 
conduct of the study; data analysis or interpretation; preparation, review, 
or approval of the manuscript; or decision to submit the manuscript for 
publication. 

Disclosure of interests    
The authors declare that they have no conflicts of interest or disclosures to 
report. 

Published: September 12, 2025 EST. 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 

International License (CCBY-NC-SA-4.0). View this license’s legal deed at https://creativecommons.org/

licenses/by-nc-sa/4.0 and legal code at https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode for 

more information. 

Health Inequalities at the Intersection of Race and Poverty in Southern Appalachia: A Community Health Needs Assessme…

North Carolina Medical Journal 17



references 

1. Brownson RC, Seiler R, Eyler AA. Measuring the impact of public health policy. Prev Chronic 
Dis. 2010;7(4):A77. PMID:20550835 
2. Shah R, Kamensky S. Health in all policies for government: Promise, progress, and pitfalls to 
achieving healthy equity. DePaul Law Rev. 2020;69(3). https://via.library.depaul.edu/cgi/
viewcontent.cgi?article=4139&context=law-review 
3. Green L, Ashton K, Bellis MA, Clemens T, Douglas M. ’Health in all policies’—A key driver 
for health and well-being in a post-COVID-19 pandemic world. Int J Environ Res Public Health. 
2021;18(18):9468. doi:10.3390/ijerph18189468 
4. Ravaghi H, Guisset AL, Elfeky S, et al. A scoping review of community health needs and assets 
assessment: Concepts, rationale, tools and uses. BMC Health Serv Res. 2023;23(1):44. 
doi:10.1186/s12913-022-08983-3 
5. Powell RE, Doty AMB, Rising KL, Karp DN, Baehr A, Carr BG. A content analysis of 
nonprofit hospital community health needs assessments and community benefit implementation 
strategies in Philadelphia. J Public Health Manag Pract. 2018;24(4):326-334. doi:10.1097/
PHH.0000000000000621 
6. Lopez L 3rd, Dhodapkar M, Gross CP. US nonprofit hospitals’ community health needs 
assessments and implementation strategies in the era of the patient protection and Affordable 
Care Act. JAMA Netw Open. 2021;4(8):e2122237. doi:10.1001/jamanetworkopen.2021.22237 
7. Knight EK. Shifting public health practice to advance health equity: Recommendations from 
experts and community leaders. J Public Health Manag Pract. 2014;20(2):188-196. doi:10.1097/
PHH.0b013e31829959fb 
8. Marmot M, Commission on Social Determinants of Health. Achieving health equity: From 
root causes to fair outcomes. Lancet. 2007;370(9593):1153-1163. doi:10.1016/
S0140-6736(07)61385-3 
9. Braveman P, Gottlieb L. The social determinants of health: It’s time to consider the causes of 
the causes. Public Health Rep. 2014;129 Suppl 2(Suppl 2):19-31. doi:10.1177/
00333549141291S206 
10. Wilkinson RG, Marmot MG. Social Determinants of Health: The Solid Facts. 2nd ed. World 
Health Organization, Regional Office for Europe; 2003. https://iris.who.int/handle/10665/
326568 
11. Stoto MA, Davis MV, Atkins A. Making better use of population health data for community 
health needs assessments. EGEMS (Wash DC). 2019;7(1):44. doi:10.5334/egems.305 
12. Gates H, Harris G. A regional model of community health improvement in Western North 
Carolina: WNC Healthy Impact. N C Med J. 2014;75(6):404-405. doi:10.18043/ncm.75.6.404 
13. Arledge M, Braasch E. Sidebar: Deepening roots: The ACA as a catalyst for meaningful 
community health collaboration. N C Med J. 2020;81(6):391-392. doi:10.18043/ncm.81.6.391 
14. U.S. Census Bureau. DP05: ACS demographics and housing estimates. 2023. Accessed March 
18, 2025. https://data.census.gov/table?q=DP05 
15. WNC Healthy Impact. 2021 PRC Community Health Needs Assessment: Western North 
Carolina.; 2021. Accessed February 27, 2025. http://www.healthyhaywood.com/events/
community-health-assessment-2021/
2021%20WNC%20Healthy%20Impact%20Charts%20Haywood%20County_Final.pdf/
at_download/file 

Health Inequalities at the Intersection of Race and Poverty in Southern Appalachia: A Community Health Needs Assessme…

North Carolina Medical Journal 18

https://via.library.depaul.edu/cgi/viewcontent.cgi?article=4139&context=law-review
https://via.library.depaul.edu/cgi/viewcontent.cgi?article=4139&context=law-review
https://doi.org/10.3390/ijerph18189468
https://doi.org/10.1186/s12913-022-08983-3
https://doi.org/10.1097/PHH.0000000000000621
https://doi.org/10.1097/PHH.0000000000000621
https://doi.org/10.1001/jamanetworkopen.2021.22237
https://doi.org/10.1097/PHH.0b013e31829959fb
https://doi.org/10.1097/PHH.0b013e31829959fb
https://doi.org/10.1016/S0140-6736(07)61385-3
https://doi.org/10.1016/S0140-6736(07)61385-3
https://doi.org/10.1177/00333549141291S206
https://doi.org/10.1177/00333549141291S206
https://iris.who.int/handle/10665/326568
https://iris.who.int/handle/10665/326568
https://doi.org/10.5334/egems.305
https://doi.org/10.18043/ncm.75.6.404
https://doi.org/10.18043/ncm.81.6.391
https://data.census.gov/table?q=DP05
http://www.healthyhaywood.com/events/community-health-assessment-2021/2021%20WNC%20Healthy%20Impact%20Charts%20Haywood%20County_Final.pdf/at_download/file
http://www.healthyhaywood.com/events/community-health-assessment-2021/2021%20WNC%20Healthy%20Impact%20Charts%20Haywood%20County_Final.pdf/at_download/file
http://www.healthyhaywood.com/events/community-health-assessment-2021/2021%20WNC%20Healthy%20Impact%20Charts%20Haywood%20County_Final.pdf/at_download/file
http://www.healthyhaywood.com/events/community-health-assessment-2021/2021%20WNC%20Healthy%20Impact%20Charts%20Haywood%20County_Final.pdf/at_download/file


16. Holt D, Smith TMF. Post stratification. J Royal Stat Soc Series A (General). 
1979;142(1):33-46. doi:10.2307/2344652 
17. Smith TMF. Post-Stratification. J Royal Stat Soc Series D: The Statistician. 
1991;40(3):315-323. doi:10.2307/2348284 
18. Professional Research Consultants, Inc. WNC Community Health Assessment (CHA) 
Project. 2018. Accessed February 27, 2025. http://www.wnchn.org/wp-content/uploads/2018/
08/PRC-Methodology-Approach.pdf 
19. House JS, Kessler RC, Herzog AR. Age, socioeconomic status, and health. Milbank Q. 
1990;68(3):383-411. doi:10.2307/3350111. PMID:2266924 
20. White BM, Magwood GS, Burns SP, Ellis C Jr. Sex differences in patient-reported poststroke 
disability. J Womens Health (Larchmt). 2018;27(4):518-524. doi:10.1089/jwh.2017.6525 
21. Olson JS, Hummer RA, Harris KM. Gender and health behavior clustering among U.S. 
young adults. Biodemography Soc Biol. 2017;63(1):3-20. doi:10.1080/19485565.2016.1262238 
22. Humphries KH, Izadnegahdar M, Sedlak T, et al. Sex differences in cardiovascular disease – 
Impact on care and outcomes. Front Neuroendocrinol. 2017;46:46-70. doi:10.1016/
j.yfrne.2017.04.001 
23. Koceva A, Herman R, Janez A, Rakusa M, Jensterle M. Sex- and gender-related differences in 
obesity: From pathophysiological mechanisms to clinical implications. Int J Mol Sci. 
2024;25(13):7342. doi:10.3390/ijms25137342 
24. Ciarambino T, Crispino P, Leto G, Mastrolorenzo E, Para O, Giordano M. Influence of 
gender in diabetes mellitus and its complication. Int J Mol Sci. 2022;23(16):8850. doi:10.3390/
ijms23168850 
25. Vaidya V, Partha G, Karmakar M. Gender differences in utilization of preventive care services 
in the United States. J Womens Health (Larchmt). 2012;21(2):140-145. doi:10.1089/
jwh.2011.2876 
26. Dunlop DD, Manheim LM, Song J, Chang RW. Gender and ethnic/racial disparities in 
health care utilization among older adults. J Gerontol B Psychol Sci Soc Sci. 2002;57(4):S221-S233. 
doi:10.1093/geronb/57.4.s221 
27. Reilly M. Health disparities and access to healthcare in rural vs. urban areas. Theory in Action. 
2021;14(2):6-27. doi:10.3798/tia.1937-0237.2109 
28. Miller CE, Vasan RS. The southern rural health and mortality penalty: A review of regional 
health inequities in the United States. Soc Sci Med. 2021;268:113443. doi:10.1016/
j.socscimed.2020.113443 
29. Loccoh EC, Joynt Maddox KE, Wang Y, Kazi DS, Yeh RW, Wadhera RK. Rural-urban 
disparities in outcomes of myocardial infarction, heart failure, and stroke in the United States. J 
Am Coll Cardiol. 2022;79(3):267-279. doi:10.1016/j.jacc.2021.10.045 
30. Aggarwal R, Chiu N, Loccoh EC, Kazi DS, Yeh RW, Wadhera RK. Rural-urban disparities: 
Diabetes, hypertension, heart disease, and stroke mortality among Black and White adults, 
1999–2018. J Am Coll Cardiol. 2021;77(11):1480-1481. doi:10.1016/j.jacc.2021.01.032 
31. SAS Institute Inc. SAS/STAT 9.4 User’s Guide. SAS Institute Inc.; 2013. 
32. Keisler-Starkey K, Bunch L. Health Insurance Coverage in the United States: 2021. United 
States Census Bureau; 2022:60-278. Accessed April 8, 2025. http://www.census.gov/content/
dam/Census/library/publications/2022/demo/p60-278.pdf 
33. Tolbert J, Cervantes S, Bell C, Damico A. Key Facts about the Uninsured Population. Kaiser 
Family Foundation. 2024. Accessed April 8, 2025. https://www.kff.org/uninsured/key-facts-
about-the-uninsured-population/#1ca155f8-6563-491a-867a-d09c94fd6400 

Health Inequalities at the Intersection of Race and Poverty in Southern Appalachia: A Community Health Needs Assessme…

North Carolina Medical Journal 19

https://doi.org/10.2307/2344652
https://doi.org/10.2307/2348284
http://www.wnchn.org/wp-content/uploads/2018/08/PRC-Methodology-Approach.pdf
http://www.wnchn.org/wp-content/uploads/2018/08/PRC-Methodology-Approach.pdf
https://doi.org/10.2307/3350111
https://doi.org/10.1089/jwh.2017.6525
https://doi.org/10.1080/19485565.2016.1262238
https://doi.org/10.1016/j.yfrne.2017.04.001
https://doi.org/10.1016/j.yfrne.2017.04.001
https://doi.org/10.3390/ijms25137342
https://doi.org/10.3390/ijms23168850
https://doi.org/10.3390/ijms23168850
https://doi.org/10.1089/jwh.2011.2876
https://doi.org/10.1089/jwh.2011.2876
https://doi.org/10.1093/geronb/57.4.s221
https://doi.org/10.3798/tia.1937-0237.2109
https://doi.org/10.1016/j.socscimed.2020.113443
https://doi.org/10.1016/j.socscimed.2020.113443
https://doi.org/10.1016/j.jacc.2021.10.045
https://doi.org/10.1016/j.jacc.2021.01.032
http://www.census.gov/content/dam/Census/library/publications/2022/demo/p60-278.pdf
http://www.census.gov/content/dam/Census/library/publications/2022/demo/p60-278.pdf
https://www.kff.org/uninsured/key-facts-about-the-uninsured-population/#1ca155f8-6563-491a-867a-d09c94fd6400
https://www.kff.org/uninsured/key-facts-about-the-uninsured-population/#1ca155f8-6563-491a-867a-d09c94fd6400


34. Unemployment rates for states, 2021 annual averages. U.S. Bureau of Labor Statistics. 2024. 
Accessed April 8, 2025. http://www.bls.gov/lau/lastrk21.htm 
35. Economy at a glance: North Carolina. U.S. Bureau of Labor Statistics. 2025. Accessed April 
8, 2025. http://www.bls.gov/eag/eag.nc.htm 
36. Most recent state or territory asthma data. Centers for Disease Control and Prevention. 2023. 
Accessed April 10, 2025. http://www.cdc.gov/asthma/most_recent_data_states.htm 
37. Cardiovascular disease in North Carolina. America’s Health Rankings: United Health 
Foundation. 2022. Accessed April 10, 2025. http://www.americashealthrankings.org/explore/
measures/CVD/NC 
38. High blood pressure in North Carolina. America’s Health Rankings: United Health 
Foundation. 2021. Accessed April 10, 2025. http://www.americashealthrankings.org/explore/
measures/Hypertension/NC 
39. High cholesterol in North Carolina. America’s Health Rankings: United Health Foundation. 
2021. Accessed April 10, 2025. http://www.americashealthrankings.org/explore/measures/
High_Chol/NC 
40. Diabetes in North Carolina. America’s Health Rankings; United Health Foundation. 2022. 
Accessed April 10, 2025. http://www.americashealthrankings.org/explore/measures/Diabetes/NC 
41. Adult obesity prevalence maps. Centers for Disease Control and Prevention. 2024. Accessed 
April 10, 2025. http://www.cdc.gov/obesity/data-and-statistics/adult-obesity-prevalence-
maps.html#cdc_data_surveillance_section_5-map-overall-obesity 
42. Average number of poor mental health days reported in the last 30 days among all adults by 
sex. Kaiser Family Foundation. 2021. Accessed April 10, 2025. http://www.kff.org/mental-
health/state-indicator/poor-mental-health-by-sex/
?currentTimeframe=1&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22
%7D 
43. Assari S. The benefits of higher income in protecting against chronic medical conditions are 
smaller for African Americans than Whites. Healthcare (Basel). 2018;6(1):2. doi:10.3390/
healthcare6010002 
44. Probst JC, Moore CG, Glover SH, Samuels ME. Person and place: The compounding effects 
of race/ethnicity and rurality on health. Am J Public Health. 2004;94(10):1695-1703. 
doi:10.2105/ajph.94.10.1695 
45. Caldwell JT, Ford CL, Wallace SP, Wang MC, Takahashi LM. Intersection of living in a rural 
versus urban area and race/ethnicity in explaining access to health care in the United States. Am J 
Public Health. 2016;106(8):1463-1469. doi:10.2105/AJPH.2016.303212 
46. Burton LM, Lichter DT, Baker RS, Eason JM. Inequality, family processes, and health in the 
“new” rural America. Am Behav Sci. 2013;57(8):1128-1151. doi:10.1177/0002764213487348 
47. Raju S, Keet CA, Paulin LM, et al. Rural residence and poverty are independent risk factors 
for chronic obstructive pulmonary disease in the United States. Am J Respir Crit Care Med. 
2019;199(8):961-969. doi:10.1164/rccm.201807-1374OC 
48. Victor RG, Ravenell JE, Freeman A, et al. Effectiveness of a barber-based intervention for 
improving hypertension control in Black men: the BARBER-1 study: A cluster randomized trial. 
Arch Intern Med. 2011;171(4):342-350. doi:10.1001/archinternmed.2010.390 
49. Hurtado M, Spinner JR, Yang M, et al. Knowledge and behavioral effects in cardiovascular 
health: Community Health Worker Health Disparities Initiative, 2007–2010. Prev Chronic Dis. 
2014;11:E22. doi:10.5888/pcd11.130250 

Health Inequalities at the Intersection of Race and Poverty in Southern Appalachia: A Community Health Needs Assessme…

North Carolina Medical Journal 20

http://www.bls.gov/lau/lastrk21.htm
http://www.bls.gov/eag/eag.nc.htm
http://www.cdc.gov/asthma/most_recent_data_states.htm
http://www.americashealthrankings.org/explore/measures/CVD/NC
http://www.americashealthrankings.org/explore/measures/CVD/NC
http://www.americashealthrankings.org/explore/measures/Hypertension/NC
http://www.americashealthrankings.org/explore/measures/Hypertension/NC
http://www.americashealthrankings.org/explore/measures/High_Chol/NC
http://www.americashealthrankings.org/explore/measures/High_Chol/NC
http://www.americashealthrankings.org/explore/measures/Diabetes/NC
http://www.cdc.gov/obesity/data-and-statistics/adult-obesity-prevalence-maps.html#cdc_data_surveillance_section_5-map-overall-obesity
http://www.cdc.gov/obesity/data-and-statistics/adult-obesity-prevalence-maps.html#cdc_data_surveillance_section_5-map-overall-obesity
http://www.kff.org/mental-health/state-indicator/poor-mental-health-by-sex/?currentTimeframe=1&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
http://www.kff.org/mental-health/state-indicator/poor-mental-health-by-sex/?currentTimeframe=1&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
http://www.kff.org/mental-health/state-indicator/poor-mental-health-by-sex/?currentTimeframe=1&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
http://www.kff.org/mental-health/state-indicator/poor-mental-health-by-sex/?currentTimeframe=1&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://doi.org/10.3390/healthcare6010002
https://doi.org/10.3390/healthcare6010002
https://doi.org/10.2105/ajph.94.10.1695
https://doi.org/10.2105/AJPH.2016.303212
https://doi.org/10.1177/0002764213487348
https://doi.org/10.1164/rccm.201807-1374OC
https://doi.org/10.1001/archinternmed.2010.390
https://doi.org/10.5888/pcd11.130250


50. Case studies & conversations. Rural Health Information Hub. 2025. Accessed March 12, 
2025. http://www.ruralhealthinfo.org/case-studies-conversations 
51. National Academies of Sciences, Engineering, and Medicine; Health and Medicine Division; 
Board on Population Health and Public Health Practice; et al. Communities in Action: Pathways 
to Health Equity. National Academies Press (US); 2017. Accessed August 5, 2024. http://
www.ncbi.nlm.nih.gov/books/NBK425848/ 
52. James CV, Moonesinghe R, Wilson-Frederick SM, Hall JE, Penman-Aguilar A, Bouye K. 
Racial/ethnic health disparities among rural adults – United States, 2012 2015. MMWR Surveill 
Summ. 2017;66(23):1-9. doi:10.15585/mmwr.ss6623a1 
53. Planey AM, Planey DA, Wong S, McLafferty SL, Ko MJ. Structural factors and racial/ethnic 
inequities in travel times to acute care hospitals in the rural US South, 2007–2018. Milbank Q. 
2023;101(3):922-974. doi:10.1111/1468-0009.12655 
54. Nesbitt S, Palomarez RE. Review: Increasing awareness and education on health disparities 
for health care providers. Ethn Dis. 2016;26(2):181-190. doi:10.18865/ed.26.2.181 
55. Chapman EN, Kaatz A, Carnes M. Physicians and implicit bias: How doctors may 
unwittingly perpetuate health care disparities. J Gen Intern Med. 2013;28(11):1504-1510. 
doi:10.1007/s11606-013-2441-1 
56. Singh GK, Siahpush M. Widening rural-urban disparities in life expectancy, U.S., 1969–2009. 
Am J Prev Med. 2014;46(2):e19-e29. doi:10.1016/j.amepre.2013.10.017 
57. Hale N, Probst J, Robertson A. Rural area deprivation and hospitalizations among children 
for ambulatory care sensitive conditions. J Community Health. 2016;41(3):451-460. doi:10.1007/
s10900-015-0113-2 
58. Ries AV, Blackman LT, Page RA, et al. Goal setting for health behavior change: Evidence 
from an obesity intervention for rural low-income women. Rural Remote Health. 2014;14:2682. 
doi:10.22605/RRH2682. PMID:24785265 
59. Jiao J, Moudon AV, Ulmer J, Hurvitz PM, Drewnowski A. How to identify food deserts: 
Measuring physical and economic access to supermarkets in King County, Washington. Am J 
Public Health. 2012;102(10):e32-e39. doi:10.2105/AJPH.2012.300675 
60. Lantz PM, House JS, Mero RP, Williams DR. Stress, life events, and socioeconomic 
disparities in health: Results from the Americans’ Changing Lives Study. J Health Soc Behav. 
2005;46(3):274-288. doi:10.1177/002214650504600305 
61. Kozhimannil KB, Henning-Smith C. Racism and health in rural America. J Health Care Poor 
Underserved. 2018;29(1):35-43. doi:10.1353/hpu.2018.0004 
62. Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT. Structural racism and 
health inequities in the USA: Evidence and interventions. Lancet. 2017;389(10077):1453-1463. 
doi:10.1016/S0140-6736(17)30569-X 
63. Harrell CJP, Burford TI, Cage BN, et al. Multiple pathways linking racism to health 
outcomes. Du Bois Rev. 2011;8(1):143-157. doi:10.1017/S1742058X11000178 

Health Inequalities at the Intersection of Race and Poverty in Southern Appalachia: A Community Health Needs Assessme…

North Carolina Medical Journal 21

http://www.ruralhealthinfo.org/case-studies-conversations
http://www.ncbi.nlm.nih.gov/books/NBK425848/
http://www.ncbi.nlm.nih.gov/books/NBK425848/
https://doi.org/10.15585/mmwr.ss6623a1
https://doi.org/10.1111/1468-0009.12655
https://doi.org/10.18865/ed.26.2.181
https://doi.org/10.1007/s11606-013-2441-1
https://doi.org/10.1016/j.amepre.2013.10.017
https://doi.org/10.1007/s10900-015-0113-2
https://doi.org/10.1007/s10900-015-0113-2
https://doi.org/10.22605/RRH2682
https://doi.org/10.2105/AJPH.2012.300675
https://doi.org/10.1177/002214650504600305
https://doi.org/10.1353/hpu.2018.0004
https://doi.org/10.1016/S0140-6736(17)30569-X
https://doi.org/10.1017/S1742058X11000178


Appendices  
Appendix A. Estimated Population of Western North Carolina Counties (2023) 

WNC Counties WNC Counties Population Population 

Avery 17,643 

Buncombe 271,790 

Burke 87,863 

Cherokee 29,197 

Clay 11,.391 

Graham 8,041 

Haywood 62,432 

Henderson 117,387 

Jackson 43,089 

McDowell 44,679 

Macon 37,533 

Mitchell 14,973 

Polk 19,689 

Rutherford 64,850 

Swain 14,065 

Transylvania 33,243 

Yancey 18,676 

Appendix B. Eighteen-County Region of Western North Carolina Surveyed in the Community Health Needs 
Assessment 
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Appendix C. Income Quartile Thresholds by Survey Year of the Community Health Needs Assessment, Western North Carolina, 
2012–2024 

– – Lowest-Income Lowest-Income Low-Income Low-Income Middle-Income Middle-Income High-Income High-Income 

2012 2012 ≤ $26,999 $27,000 – $46,499 $46,500 – $77.799 ≥ $77,800 

2015 2015 ≤ $27,899 $27,900 – $47,999 $48,800 – $80,199 ≥ $80,200 

2018 2018 ≤ $28,799 $28,800 – $49,499 $49,500 – $82,599 ≥ $82,600 

2021 2021 ≤ $30,199 $30,200 – $51,899 $51,900 – $86,899 ≥ 86,900 

2024 2024 ≤ $35,099 $35,100 – $55,699 $55,700 – $90,799 ≥ $90,800 
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