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Abstract

National estimates suggest that kidney failure incidence is declining in the US. However, whether 

this trend is evident in areas with socioeconomic disadvantage is unknown. We examined trends 

in kidney failure incidence by county-level poverty between 2000 and 2017 and divided the study 
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period into period 1 (2000–05), period 2 (2006–11), and period 3 (2012–17). The magnitude of 

disparity in kidney failure incidence between high- and low-poverty counties increased from 42.8 

more incident cases per million in high-poverty counties in period 1 to 100.1 more in period 

3. Despite a national decline, kidney failure incidence increased in high-poverty counties, and 

disparities between high- and low-poverty counties widened from 2000 to 2017. Achieving the 

Department of Health and Human Services objective of reducing incident kidney failure cases by 

25 percent by 2030 will require focused attention on preventing kidney failure in counties with 

higher poverty.

Kidney failure, also referred to as end-stage renal disease (ESRD), is a costly, highly 

morbid medical condition affecting approximately 750,000 Americans.1 Inequities in kidney 

failure by socioeconomic status have been well documented.2,3 People from low-income 

or socioeconomically disadvantaged communities have disproportionately higher incidence 

rates of kidney failure.4–6 An estimated 34 percent of patients with newly diagnosed kidney 

failure are from neighborhoods in which more than one in five households live in poverty.6 

Residing in high-poverty areas (such as counties or neighborhoods) is associated with 

a lower likelihood of receiving nephrology care before kidney failure,7,8 lower rates of 

transplantation,9,10 and worse health outcomes after the onset of kidney failure.8 Poverty is 

also associated with diabetes and hypertension—the two most common causes of kidney 

failure in the US.11 Effective treatment of diabetes and hypertension can prevent or 

delay kidney failure, but people with lower incomes are more likely to forgo necessary 

care because of financial barriers.12 Importantly, within high-poverty areas, racial and 

ethnic minority patients—particularly Black patients—have markedly higher kidney failure 

incidence and worse access to nephrology care than White patients.5,13

National trends suggest that the age- and sex-standardized incidence rate of treated kidney 

failure has declined since its peak in 2006 and in 2017 was its lowest since 1998.1 However, 

considering that there is wide geographic variation in kidney failure incidence,8 access 

to nephrology care before kidney failure,14 and transplantation rates,10 national estimates 

may mask disparities faced by socioeconomically disadvantaged communities. County-

level analyses may identify populations with increasing kidney failure incidence, thereby 

informing more targeted policies, resource allocation, and public health interventions. We 

examined trends in the incidence of kidney failure by county-level poverty among US adults 

between 2000 and 2017.

Study Data And Methods

STUDY DESIGN

We examined changes in annual kidney failure incidence based on county-level poverty, 

separating our study period into three six-year periods: period 1 (2000–05), period 2 (2006–

11), and period 3 (2012–17).

DATA SOURCES AND STUDY POPULATION

The study population included all adults (ages eighteen and older) who developed and 

were treated for incident kidney failure between January 1, 2000, and December 31, 2017, 
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in all fifty states and Washington, D.C. To identify incident patients, we used data from 

the Renal Management Information System Medical Evidence Report (form CMS 2728), 

which is completed for all patients initiating dialysis or preemptive transplant, irrespective 

of insurance, citizenship, or treatment modality. The form includes sociodemographic and 

clinical information at treatment initiation, including the patient’s primary mailing address. 

Using previously described methods, we geolocated incident patients using ArcGIS spatial 

mapping software, version 10.5.1.15 More information about assigning patients to counties 

is described in the online appendix, and the construction of our study sample is described in 

appendix exhibit 1A.16

We used Census Bureau annual county population estimates to calculate annual adult 

population counts by age group and sex for each county. These data include estimates 

of the July 1 resident population by year, county, age, and sex. Consistent with US Renal 

Data System reports, age groups were defined as 18–44, 45–64, 65–74, and 75 or older.1 

County-level population characteristics (racial and ethnic composition, rurality, educational 

attainment, and diagnosed diabetes prevalence) and supply-side characteristics (number of 

active nonfederal physicians per 1,000 residents and number of dialysis facilities per capita) 

were incorporated in the analysis (sources are in appendix exhibit 2A).16 Twelve counties 

containing a total of 355 incident kidney failure patients (0.02 percent of the sample) were 

excluded because of missing covariates (appendix exhibit 3A).16

MEASURES

We calculated annual county-level kidney failure incidence in the US adult population. Our 

main exposure of interest was county-level poverty, defined as the annual proportion of the 

population living below the federal poverty level. We assigned each county to a poverty 

quintile each year. Changes in quintile thresholds for high- and low-poverty counties are in 

“Detailed Description of Study Methods” in the appendix.16 As a secondary outcome, we 

examined the incidence of kidney failure caused by diabetes or hypertension.

STATISTICAL ANALYSIS

We used Pearson’s chi-square tests to examine changes in patient- and county-level 

characteristics by period. Building on previous county-level time trend analyses,6,17 we 

used linear regression models to calculate kidney failure incidence in each period. We 

constructed six models: Model 1 was unadjusted; model 2 was age and sex adjusted; 

model 3 added county-level racial and ethnic composition (county-level proportions of the 

population that were Black, Hispanic or Latino, American Indian or Native American, or 

Asian or Pacific Islander); model 4 added urban or rural designation, uninsurance rate, 

unemployment rate, and educational attainment; model 5 added prevalence of diagnosed 

diabetes among all adults in each county; and model 6 added supply-side characteristics 

(number of dialysis facilities per capita and number of active nonfederal physicians per 

1,000 population). Models were weighted by the county-level adult population, and standard 

errors were clustered at the county level.

To assess whether the magnitude of disparity in kidney failure incidence between counties in 

the highest and lowest poverty quintiles changed between periods, we tested the significance 
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of a poverty-by-period interaction term. We also calculated differences in age- and sex-

adjusted county-level kidney failure incidence between periods 1 and 3.

STRATIFIED AND SENSITIVITY ANALYSES

To assess whether there were differential incidence trends for subpopulations, we stratified 

our analysis by age group, sex, and race and ethnicity (appendix exhibit 4A).16

To examine the robustness of our results, we used alternative approaches to assign a county 

to a poverty quintile (for instance, in an era rather than annually or fixed over time to its 

first poverty quintile) or to define the exposure as the proportion of the county population 

living below the federal poverty level. We also used alternative modeling and outcome 

specifications, such as adding median county-level household income as a covariate, using 

different referent periods, adding county and year fixed effects, and excluding preemptive 

kidney transplant patients.

To test whether there were differential trends over time by age and poverty, particularly 

among elderly patients in Medicare, we respecified our model to include a three-way 

interaction between age (younger than age sixty-five versus ages sixty-five and older), 

poverty quintile, and period. All analyses used Stata, version 15.

LIMITATIONS—Our study had several limitations. First, our data only included patients 

with incident kidney failure who initiated maintenance dialysis or received a preemptive 

transplant, and it may have excluded patients who received compassionate or emergency 

dialysis, forwent treatment, or were unable to access kidney replacement therapy. However, 

our methods to identify incident patients align with the US Renal Data System approach. 

Second, individual and household income data were not available. Although area-level 

poverty measures are associated with kidney failure incidence, they may mask more 

granular, person- or household-level heterogeneity; some evidence suggests that individual-

level poverty measures (such as annual family income) are more strongly associated with 

incidence.11 Relatedly, county-level rates may inaccurately estimate the heterogeneity of 

risks for some groups within the same county (such as groups that face structural stigma 

or discrimination).18 We focused on county-level disparities because they can inform more 

targeted public health policies, programs, and interventions.

Third, we were unable to calculate age-, sex-, and race and ethnicity–adjusted incidence 

rates because some counties had little racial and ethnic variation; thus, we calculated age- 

and sex-adjusted incidence rates. Fourth, although we adjusted for several county-level 

sociodemographic, clinical, and supply-side characteristics, it is likely that we did not 

include all relevant factors that may have contributed to the differences observed, including 

the longer incubation period for development of kidney failure from certain conditions (such 

as diabetes or hypertension), the potential for population migration between counties, and 

the effect of spatial clustering in counties. Nevertheless, unadjusted differences are still 

meaningful regardless of unmeasured factors. Fifth, it is plausible that increases in incidence 

reflect population-level improvements in survival to kidney failure, but other studies have 

not provided evidence of larger reductions in all-cause or cause-specific mortality in high-

poverty counties.17,19
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Study Results

PATIENT CHARACTERISTICS

During the study period, 1,944,535 adults developed incident kidney failure (mean age: 62.9 

years [standard deviation: 15.1]; 43.8 percent female; 27.6 percent Black, 12.9 percent 

Hispanic or Latino) (exhibit 1). Between period 1 (2000–05) and period 3 (2012–17) 

there were significant decreases in the proportion of patients with incident kidney failure 

who were uninsured (7.8 percent in period 1 versus 5.5 percent in period 3). There were 

significant increases in the proportion of patients with incident kidney failure who had a 

primary cause of kidney failure that was diabetes (45.0 percent in period 1 versus 47.1 

percent in period 3) or hypertension (25.1 percent in period 1 versus 28.2 percent in period 

3) and who had Medicaid insurance (11.7 percent in period 1 versus 12.8 percent in period 

3).

COUNTY CHARACTERISTICS

The number of counties in our study ranged between 3,134 (period 1) and 3,141 (period 

3); counties had mean annual adult populations of 68,855 in period 1 and 78,289 in period 

3 (appendix exhibit 5A).16 There were significant increases in the county-level proportion 

of the population living below the federal poverty level and having diagnosed diabetes. The 

county-level uninsurance rate decreased significantly from 18.0 percent in period 1 to 14.0 

percent in period 3.

CHANGES IN COUNTY-LEVEL KIDNEY FAILURE INCIDENCE

In counties in the lowest quintile of poverty (mean proportion of the population living below 

the federal poverty level: 8.4 percent), kidney failure incidence declined from 451.2 per 

million in period 1 to 432.5 per million in period 3 (change: −18.7 per million; relative 

change: −4.1 percent). In the highest poverty quintile (mean proportion of the population 

living below the federal poverty level: 24.9 percent), kidney failure incidence increased 

from 494.0 per million in period 1 to 532.6 per million in period 3 (change: 38.6 per 

million; relative change: 7.8 percent) (see “Detailed Description of Study Methods” in the 

appendix and appendix exhibit 6A).16 Annual trends in all-cause and cause-specific kidney 

failure incidence by quintile of county-level poverty are presented in in exhibits 2 and 3, 

respectively. Across the entire US adult population, the age- and sex-adjusted incidence of 

kidney failure declined from 471.7 per million in period 1 to 458.5 per million in period 3 

(change: −13.2 per million [95% confidence interval: −16.0, −10.4]) (exhibit 4).

CHANGES IN DISPARITIES IN KIDNEY FAILURE INCIDENCE

In unadjusted models (model 1), the magnitude of disparity in kidney failure incidence 

between high- and low-poverty counties increased from period 1 to period 3 (change: 29.1 

per million) (exhibit 4). The magnitude of disparity between periods 1 and 3 increased by 

49.3 per million after we adjusted for age and sex (model 2), by 67.7 per million with 

additional adjustment for county racial and ethnic composition (model 3), and by 47.9 per 

million when we added other county-level sociodemographic characteristics (model 4). The 

magnitude of disparity between periods 1 and 3 increased by 57.7 per million when we 
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included the county-level prevalence of diagnosed diabetes (model 5). In a fully adjusted 

model that added supply-side characteristics (model 6), the magnitude of disparity in kidney 

failure incidence between high- and low-poverty counties increased from 42.8 per million in 

period 1 to 100.1 per million in period 3 (adjusted change in disparity: 57.3 per million).

The magnitude of disparity between high- and low-poverty counties between period 1 and 

period 3 was significantly higher for kidney failure due to hypertension or diabetes (52.3 per 

million), hypertension only (22.2 per million), and diabetes only (30.1 per million), but not 

for other causes (−0.9 per million) (appendix exhibit 6A).16

STRATIFIED AND SENSITIVITY ANALYSES

Changes in the magnitude of disparity in kidney failure incidence between high- and 

low-poverty counties were 76.0 per million for men and 41.1 per million for women 

(appendix exhibit 7A).16 In age-stratified analyses, changes in the magnitude of disparity 

between high- and low-poverty counties for patients ages seventy-five and older was 106.1 

per million (appendix exhibit 8A).16 Changes in magnitude of disparity between high- 

and low-poverty counties were 63.3 per million for White, non-Hispanic patients; 111.6 

per million for Hispanic or Latino patients; and 38.2 per million for Black, non-Hispanic 

patients (appendix exhibits 9A–12A).16

Estimates were robust to exclusion of preemptive kidney transplants, alternative definitions 

of county-level poverty, and alternative model specifications of referent periods (appendix 

exhibits 13A–15A).16 The three-way interaction term between poverty, age group, and 

period was statistically significant, suggesting that trends in kidney failure incidence 

between high- and low-poverty counties was statistically differential by age group (appendix 

exhibit 16A).16

Discussion

We examined trends in the county-level incidence of kidney failure between 2000 and 

2017 in the US, using a national registry of all incident patients. Although kidney failure 

incidence rates declined nationwide,1 we found that incidence increased by 7.8 percent in 

high-poverty counties and that disparities between low-poverty and high-poverty counties 

widened from 2000 to 2017. Notably, this increasing disparity was largely observed for 

kidney failure due to diabetes or hypertension—causes amenable to health care intervention.

Our study built on prior studies of kidney failure incidence in four ways. First, our unit 

of analysis was the county instead of the entire US, which can inform local- and community-

level public health solutions.20 Second, we stratified our estimates by county-level poverty 

rate, as disadvantaged communities have a higher kidney failure incidence.11,21 Stratification 

by annual quintiles, rather than a specific cutoff, is novel and addresses the dynamic nature 

of area-level poverty during our study period. Third, the analyses included a broad set 

of county-level factors related to sociodemographic composition, socioeconomic status, 

insurance coverage, diabetes prevalence, and provider supply. Our models suggest that 

county-level sociodemographic characteristics account for some of the observed poverty-

based inequities in kidney failure incidence, whereas differences in the supply of physicians 
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and dialysis facilities do not appear to explain observed differences in incidence between 

high- and low-poverty counties. Fourth, our stratified analyses identified that changes in 

poverty-related gaps were prominent among White, non-Hispanic patients and patients who 

were ages seventy-five and older. The changes in disparity for the latter group were largely 

driven by declines in treated kidney failure among those living in low-poverty counties.

Our age- and sex-adjusted rates were higher than US Renal Data System national estimates 

because our denominator included only adults (ages eighteen and older), rather than the 

entire US population, and kidney failure incidence is higher among adults than among 

children.1 Our results are consistent with previous analyses suggesting that there are strong 

associations between area-level poverty and kidney failure incidence and that the association 

between ZIP code–level poverty and incidence increased from 1995–2005 to 2005–10.2,6 

Further, in stratified analyses, increases in disparity were concentrated among kidney failure 

cases where the primary cause was hypertension or diabetes—two conditions that may be 

prevented or delayed with effective medications for some patients. Although some forms 

of kidney failure can be delayed with preventive care, disparities are exacerbated because 

low-income people are at higher risk for antecedents (such as albuminuria) and clinical risk 

factors (such as diabetes and hypertension) for kidney failure, have lower access to care, 

and have unmet social needs including food and housing insecurity that are upstream causes 

of kidney failure.5,21,22 Additional attention to other barriers to managing and preventing 

chronic conditions, such as social risk factors, may be warranted.

Our study has several important implications for policy and practice. First, poverty is 

largely the product of social inequities and systemic barriers and also affects disease 

progression and access to necessary care. County-level poverty, for example, is likely 

associated with how geographic boundaries are drawn around populations of interest.18 

There is increasing evidence that suggests a bidirectional relationship between poverty and 

kidney disease outcomes, where poverty can affect kidney disease through several pathways, 

including delayed access to health care and health-promoting goods, neighborhood stressors, 

environmental toxins, discrimination, and psychological stress.3,18,21 Kidney failure can 

also influence poverty through loss of wages or employment, catastrophic health care 

expenditures, and disability.21,23 Considering that these exposures occur over a lifetime, they 

cannot be addressed with a single intervention. Efforts must move beyond individual-level 

education or personal reflection and expand to changes in policies and social norms.

Second, our race-stratified analyses indicate that the largest increase in kidney failure 

incidence from 2000 to 2017 occurred among White patients living in high-poverty areas. 

This finding extends those of Anne Case and Angus Deaton, who reported that after decades 

of improvement, mortality rates for middle-aged White, non-Hispanic people have increased 

since 2000, particularly among people with a high school education or less, who are more 

likely to live in high-poverty areas.24–26 The increase in mortality rates was not observed 

among middle-aged Black, non-Hispanic people and Hispanic or Latino people or among 

adults in other high-income countries. The reasons for increased morbidity and mortality 

among middle-aged White populations in the US during the past two decades are unclear 

and deserve further investigation.
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Importantly, despite increases in kidney failure incidence among White patients over 

time, kidney failure incidence was consistently higher among Black and Hispanic or 

Latino patients than among White patients throughout our study period, and substantial 

poverty-related gaps in incidence persisted over time. Dismantling systems and policies 

that perpetuate inequities in kidney failure incidence, such as residential segregation and 

structural racism, will be crucial to reduce the incidence of kidney failure.3,4,27,28 Because 

these systems are mutually reinforcing, it is critical to design comprehensive and cross-

sectoral interventions that address the interrelated mechanisms through which racism and 

poverty operate and to measure whether such interventions attenuate inequitable gaps in 

health.29

Third, through the Advancing American Kidney Health initiative, the Department of Health 

and Human Services (HHS) has prioritized reducing the number of incident kidney failure 

cases by 25 percent by 2030. HHS aims to increase the detection of people in early stages 

of kidney disease through advanced public health surveillance and aims to delay progression 

to kidney failure through adoption of evidence-based interventions and increased use of 

effective medication therapy for diabetes and hypertension—the two leading causes of 

kidney failure in the US.30 Achieving the initiative’s goals and, more broadly, addressing 

poverty-based inequities in kidney failure incidence may require more targeted, multilevel 

interventions for patients residing in counties with higher poverty, including increasing 

health insurance coverage,15,30–32 improving receipt of nephrology care before kidney 

failure, and increasing surveillance and management of chronic kidney disease. Emerging 

evidence suggests that unmet social needs, such as food insecurity or housing insecurity, 

are associated with progression from chronic kidney disease to adverse kidney outcomes 

(such as rapid kidney function decline) and kidney failure.21,22,33 Thus, policy reforms 

to expand eligibility and access to social safety-net programs such as the Supplemental 

Nutrition Assistance Program may mitigate inequities in disease progression from chronic 

kidney disease to kidney failure among low-income patients.

Last, the COVID-19 pandemic threatens to exacerbate existing inequities in kidney disease: 

People experiencing unstable housing and members of racial and ethnic minority groups 

have higher infection rates, whereas increases in unemployment may lead to loss of 

insurance coverage, the forgoing of necessary care, food scarcity, an inability to manage 

kidney care, and kidney disease progression.34,35 In the first three months of the COVID-19 

pandemic there were substantial racial and ethnic disparities in excess deaths among Black 

and Hispanic and Latino patients with kidney failure.36 It remains critical to identify 

approaches that maintain continuity of care for patients with chronic kidney disease. Federal 

and state policies that reduce financial instability (such as extending federal unemployment 

compensation and expanding Medicaid) may mitigate cost-related forgone care and prevent 

disease progression, particularly for communities that have been disproportionately affected 

by COVID-19.

Conclusion

Although the incidence of kidney failure decreased nationally from 2000 to 2017, disparities 

between high- and low-poverty counties began widening in 2013, and kidney failure 
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incidence has increased in the highest-poverty counties. Addressing this inequity and 

achieving the national goal of a lower kidney failure incidence rate by 2030 will require 

changes in policy and care delivery, with a specific focus on low-income areas and 

communities.
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EXHIBIT 2. Trends in county-level all-cause kidney failure incidence per million US adults, by 
poverty quintile, 2000–17
SOURCE Authors’ analyses of Medical Evidence Report data (form CMS 2728) and 

Census Bureau annual county population estimates, 2000–17. NOTE County-level kidney 

failure incidence rates are age and sex adjusted.
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EXHIBIT 3. Trends in county-level cause-specific kidney failure incidence per million US adults, 
by poverty quintile, 2000–17
SOURCE Authors’ analyses of Medical Evidence Report data (form CMS 2728) and 

Census Bureau annual county population estimates between 2000–17. NOTE County-level 

kidney failure incidence rates are age and sex adjusted.
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EXHIBIT 1

Characteristics of US adult patients with incident kidney failure at treatment initiation, 2000–17

Characteristics Overall (2000–17) Period 1 (2000–05) Period 2 (2006–11) Period 3 (2012–17)

No. of incident patients 1,944,535 585,322 653,136 706,077

Age, mean years Age group (years), % 62.9 62.7 63.0 62.9

 18–44 12.5 13.4 12.4 11.9

 45–64 37.9 36.2 38.5 38.9

 65–74 24.7 24.6 23.5 25.9

 75 or older 24.9 25.8 25.7 23.4

Female, % 43.8 45.7 43.6 42.3

Race and ethnicity, %

 White, non-Hispanic 53.9 55.0 53.5 53.3

 Black, non-Hispanic 27.6 28.2 28.1 26.5

 Hispanic or Latino 12.9 11.2 13.0 14.2

 Other, non-Hispanic 5.6 5.6 5.3 6.1

Insurance type, %

 Medicare 45.4 43.5 43.5 48.7

 Private 14.8 15.1 16.4 13.1

 Dual eligible 13.3 12.9 13.1 13.7

 Medicaid 12.3 11.7 12.3 12.8

 VA or other 7.3 9.0 7.1 6.2

 Uninsured 6.9 7.8 7.6 5.5

Primary cause of kidney failure, %

 Diabetes 45.7 45.0 44.8 47.1

 Hypertension 26.9 25.1 27.1 28.2

 Other 27.4 29.9 28.1 24.7

eGFR, mean 9.8 9.0 10.3 10.0

Preemptive transplant, % 2.0 1.8 2.3 2.0

SOURCE Authors’ analyses of Medical Evidence Report data (form CMS 2728), 2000–17. NOTES Some group percentages may exceed 100 
percent because of rounding. Authors used Pearson’s chi-square tests to compare changes in each characteristic by period; overall estimates are 
presented for reference. p < 0.001 for all comparisons. Dual eligible is eligible for both Medicare and Medicaid. VA is Veterans Affairs. eGFR is 
estimated glomerular filtration rate, a measure of normal kidney function; numbers below 15 indicate kidney failure.
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EXHIBIT 4

Change in US county-level kidney failure incidence per million, by poverty quintile, 2000–17

Kidney failure incidence (per million US adults)

Period 1 (2000–05) Period 2 (2006–11) Period 3 (2012–17)
Adjusted change from period 1 to period 
3

National estimates 471.7 474.3 458.5 −13.2***

Model 1 (unadjusted)

 Highest poverty quintile 641.0 662.8 691.2 50.3***

 Lowest poverty quintile 356.0 378.1 377.1 21.2***

 Difference
a 285.0 284.7 314.1 29.1***

Model 2

 Highest poverty quintile 664.0 678.2 692.5 28.5**

 Lowest poverty quintile 375.0 378.2 354.2 −20.8***

 Difference
a 289.0 300.0 338.3 49.3***

Model 3

 Highest poverty quintile 540.6 561.2 570.9 30.4**

 Lowest poverty quintile 435.5 427.4 398.2 −37.3****

 Difference
a 105.1 133.8 172.7 67.7****

Model 4

 Highest poverty quintile 522.2 551.4 556.4 34.2**

 Lowest poverty quintile 430.5 429.6 416.8 −13.7**

 Difference
a 91.7

121.8
139.6 47.9****

Model 5

 Highest poverty quintile 489.9 502.5 536.3 37.4***

 Lowest poverty quintile 450.7 433.0 430.5 −20.3****

 Difference
a

48.2 69.5 105.8 57.7****

Model 6

 Highest poverty quintile 494.0 501.9 532.6 38.6***

 Lowest poverty quintile 451.2 435.2 432.5 −18.7***

 Difference
a 42.8

66.6 100.1 57.3****

SOURCE Authors’analyses of Medical Evidence Report data (form CMS 2728) and Census Bureau annual county population estimates, 2000–17. 
NOTES National estimates are age and sex adjusted. Model 2 includes the indicators for poverty quintile, period, and their interaction (poverty 
quintile × period), as well as age, sex, and a linear time trend. Model 3 adds county-level proportions of the population that were Black, Hispanic 
or Latino, American Indian or Native American, or Asian or Pacific Islander. Model 4 adds county-level sociodemographic characteristics (urban 
or rural designation, uninsurance rate, unemployment rate, and educational attainment). Model 5 adds county-level prevalence of diagnosed 
diabetes among all adults. Model 6 adds county-level number of dialysis facilities per capita and number of active nonfederal physicians per 1,000 
population. All models are weighted by the county’s adult population. Standard errors are clustered at the county level. Poverty quintiles are 
defined in the text.

a
Difference between highest and lowest poverty quintiles.

**
p < 0.05
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***
p < 0.01

****
p < 0.001
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