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Abstract

This quasi-experimental study evaluated racial/ethnic disparities in health insurance and 

differences in visits post- versus pre- Affordable Care Act (ACA) Medicaid expansion. We utilized 

electronic health record data from a population of patients with diabetes aged 19–64 seen in 

community health centers (CHCs). We used generalized estimating equation Poisson models to 

estimate incidence rates of insurance type and visits post- (1/1/2014– 12/31/2015) versus pre- 

(1/1/13–12/31/13) ACA, stratified by racial/ethnic group. We assessed difference-in-differences 

(DD) and difference-in-difference-in-differences (DDD). The relative disparity in uninsured visits 

increased between Hispanic and non-Hispanic Whites in expansion states (DD=1.93; 95% 

CI=1.41, 2.64); the magnitude was greater in expansion compared with non-expansion states 

(DDD=1.84, 95% CI=1.32, 2.56), yet uninsured rates were lower in expansion compared with 

non-expansion states. We found few changes in visits. Results suggest that the ACA Medicaid 

expansion increased health insurance coverage and that while some racial/ethnic disparities were 

improved, some remained.
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Diabetes is one of the most prevalent chronic diseases, affecting over 29 million people in 

the United States (U.S.).1 The number of people with diabetes is expected to increase to 48 

million in 2050.2 Diabetes can lower life expectancy by up to 19 years and increase lifetime 

health care expenditures.3 Health insurance is particularly important for individuals with 
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diabetes, as it increases access to needed health care services, and those with health 

insurance are more likely to receive diabetes-related preventive care compared with those 

without coverage.4–6 With historically lower insurance prevalence rates than non-Hispanic 

Whites, racial and ethnic minorities have experienced more of the negative effects of being 

uninsured.7 For example, racial and ethnic minorities are disproportionately affected by 

diabetes, are more likely to have poorly-controlled diabetes, and are at a significantly greater 

risk of experiencing poor diabetes-related outcomes than are Whites.8

The Affordable Care Act (ACA) was designed to increase health care access, improve 

health, and mitigate health care disparities.9 To help low-income populations gain health 

insurance, the ACA called for Medicaid expansions to individuals earning 138% or less of 

the federal poverty level (FPL), and as of September 2018, 33 states and the District of 

Columbia had implemented expansions while 17 states had not.10 After the ACA Medicaid 

expansion, there was a dramatic decrease in uninsured rates,11,12 yet some racial/ethnic 

disparities in coverage persist.13,14 The gap between uninsured Whites (11.7%) and 

Hispanics (33.4%) remained post-ACA likely due to citizenship considerations, as only legal 

U.S. residents and citizens were eligible for Medicaid, tax breaks, and insurance subsidies. 

Indeed, one study found 57% of Hispanic non-citizens were uninsured post-ACA compared 

with 21% of Hispanic citizens.14

Although there is some information about the effects of non-ACA coverage changes on 

patients with diabetes,15 little is known about the impact of ACA Medicaid expansion on 

health care access and utilization for different racial/ethnic subgroups with diabetes and/or 

whether health care disparities remain. In addition, it is unknown if the impact on racial/

ethnic minorities with diabetes was similar to overall changes seen post-ACA in the 

community health center (CHC) setting.16,17 Many people directly affected by Medicaid 

expansion are seen in CHCs as 71% of the patients they serve have incomes at or below 

100% FPL. Additionally, 62% of CHC patients are members of racial and ethnic minority 

groups.18 Patients seen in CHCs also have a higher prevalence of diabetes than the national 

average (15% vs. 9%, respectively).8,18 Since patients are seen at CHCs even if uninsured 

(both before and after ACA Medicaid expansion), CHC data provide a robust picture of 

insurance coverage and health care visit changes following the ACA.

Therefore, to understand the impact of the ACA Medicaid expansion on racial/ethnic health 

insurance disparities and differences in visit type for a population of patients with diabetes 

seen in CHCs, this study assessed changes pre- versus post-ACA in expansion compared 

with non-expansion states. We hypothesized that racial/ethnic health insurance disparities 

would decrease after the ACA, especially in states that expanded Medicaid. We also 

hypothesized that new patient visits and preventive service visits would increase post-ACA 

differentially based on race/ethnicity. Results describe changes in health insurance 

disparities and differences in visits post-ACA Medicaid expansion for a population of 

patients with diabetes seen in CHCs.
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Methods

Data source.

This quasi-experimental, observational study used electronic health record (EHR) data from 

the ADVANCE (Accelerating Data Value Across a National Community Health Center 

Network) clinical data research network (CDRN) of CHCs.19 Briefly, the ADVANCE 

CDRN combines data from three health networks into one database using the PCORnet 

common data model structure.

Study time period and population.

The three-year study period included one year pre-ACA (1/1/13–12/31/13) and two years 

post-ACA (1/1/2014–12/31/2015). We included all CHCs in the ADVANCE network that 

were live on their EHR as of January 1, 2013 in 10 states that expanded Medicaid as of 

1/1/2014 (California, Hawaii, Maryland, Minnesota, New Mexico, Ohio, Oregon, Rhode 

Island, Washington, and Wisconsin) and in six states that did not expand Medicaid (Florida, 

Kansas, Missouri, North Carolina, Texas, Montana).10 We considered Wisconsin an 

expansion state, even though they did not expand to 138% or less FPL because they opened 

enrollment to adults earning 100% or less FPL on 1/1/2014 and therefore behaved more like 

an expansion state than a non-expansion state.

We limited our analyses to the population of patients with diabetes at any time during the 

study period. We defined the population of patients with diabetes using a modified 

SUrveillance, PREvention, and ManagEment of Diabetes Mellitus (SUPREMEDM) 

definition,20 which required two of any of the following events within two years: diabetes-

related medications prescribed (not prescriptions dispensed to patients) (e.g., insulin, 

sulfonylurea), hemoglobin A1c or glucose laboratory test results, and/or a diabetes diagnosis 

on the outpatient problem list. The original definition included inpatient diagnosis and 

dispensed medications, which we did not have in our dataset.

We excluded pregnant women from our study population [n= 2,154 (1.9%)] since gestational 

diabetes is a transient condition and because pregnant women have very different visit 

behavior from non-pregnant people.

Analyses included all ambulatory visits among the population of patients with diabetes at 

some point during the study period who were aged 19 or older at the beginning of the study 

period and 64 or younger by the end. We chose this age range as this was the group most 

likely to be affected by the ACA Medicaid expansion (uninsured, lowincome children under 

19 could qualify for public health insurance from the Children’s Health Insurance Program 

and most Americans over 64 are eligible to receive Medicare; few public health insurance 

programs existed for those aged 19–64 prior to the ACA Medicaid expansion).21,22

Variables.

We assessed the following dependent variables: health insurance at visits (uninsured, 

Medicaid-insured, and privately-insured) and health care visits (total and type) for a CHC 

population of patients with diabetes post- versus pre-ACA expansion stratified by race/
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ethnicity across the three-year study period. Health insurance was based on primary payer 

and categorized as Medicaid, private, uninsured, or other. Private coverage included all non-

public health insurance. In CHCs, private coverage likely refers to individually purchased 

plans, as nationally less than 40% of adults with less than 250% FPL had employer-

sponsored coverage and the employer-sponsored insurance rate increased by less than 1% in 

2014.23,24 Other coverage was excluded.

Total visits included all ambulatory care visits (i.e., health care visits in an outpatient clinic) 

to a CHC in the ADVANCE network. Types of visits were classified as new patient, 

established patient, and preventive service visit based on CPT code: new patient visits 

included CPT 99201–99205. Established patient visits were defined as: CPT 99212–99215; 

and preventive service visits included the following: CPT 99385–99387, 99395–99397. 

Preventive service codes were specific to visits where the main objective of the visit was 

preventive service receipt and not chronic or acute condition care.

Racial/ethnic groups were categorized as non-Hispanic White, non-Hispanic Black, non-

Hispanic other races, and Hispanic any race (referred to as Hispanic). We excluded the 

category of non-Hispanic other races, as it made up only 6.9% of the total diabetic 

population (n=7,821) and was too heterogeneous to provide adequate information. A patient 

was considered Hispanic if they were identified as Hispanic or had Spanish listed as their 

primary language. The ADVANCE CDRN contains a single response option for each 

patient’s primary race, ethnicity, and language.

To account for differences in medical complexity, Enhanced Charlson Comorbidity Index 

scores were calculated as of December 31, 2015 using active conditions in the problem list 

supplemented with encounter diagnoses. Patients were determined to have a condition under 

each of 36 Enhanced Charlson Comorbidity Index categories, when there was an active 

condition in the problem list, (2) the problem list diagnosis was resolved but there was a 

subsequent encounter diagnosis after the (latest) resolve date, or (3) there was no diagnosis 

in the problem list but there was an encounter diagnosis in that category.25 We categorized 

the Enhanced Charlson Comorbidity Index as the percent of each racial/ethnic group with a 

score greater than or equal to six (following Charlson et al.).25

The primary independent variable was an indicator variable denoting whether or not the 

clinic was in a state that expanded Medicaid eligibility as of January 1, 2014.10

Analysis.

We present clinic population demographic characteristics by racial/ethnic group, stratified by 

expansion status. When estimating health insurance and health care visit incidence rates for 

this population, we divided the number of visits in a given interval (numerator) by the total 

number of patients seen at a given clinic across the three-year study period (denominator) in 

each racial/ethnic category. These incidence rates were scaled to 1,000 patients per month to 

aid in interpretation.

Using generalized estimating equation (GEE) Poisson models, we estimated the health 

insurance and visit incidence rate (referred to as rates) changes in the post- relative to pre-
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ACA periods between racial/ethnic groups and expansion vs. non-expansion states. The 

GEE models included interaction terms between the aforementioned variables (i.e., pre-post; 

racial/ethnic groups; expansion-non-expansion). We clustered by CHC and accounted for 

within-facility temporal correlation using an autoregressive covariance structure. We also 

accounted for possible variance-covariance misspecification using a robust sandwich 

variance estimator. All models were adjusted for CHC patient population demographics [i.e., 

clinic-level distribution of sex, age, FPL, and Charlson Comorbidity Index score (% of non-

Hispanic Whites with a score ≥6, % of Hispanics with a score ≥6, % of non-Hispanic Blacks 

with a score ≥6,)] and state-level factors including: state marketplace type,26 2014 minimum 

wage27 and unemployment rate,28 and 2013 uninsured rate.29

Using difference-in-difference (DD) comparisons, we evaluated changes: 1) in post- vs. pre-

expansion rate ratios between racial/ethnic groups within their own expansion group, 2) 

within racial/ethnic groups between expansion and non-expansion states, and 3) between 

racial/ethnic groups within expansion and non-expansion states. We also evaluated post- vs. 

pre-expansion between racial/ethnic groups comparing expansion versus non-expansion 

across ACA implementation using difference-in-difference- in-differences (DDD) 

comparisons. For DDD estimates, the reference groups were pre-period, non-Hispanic 

White, and non-expansion states.

Statistical testing was two-sided and significance set at p<.05. All analyses were completed 

using R version 3.3.3 and SAS software, Version 9.4 (SAS Institute Inc., Cary, NC, USA). 

This study was approved by the Oregon Health & Science University Institutional Review 

Board.

Results

Demographic characteristics.

Our analysis included over one million visits in the three-year study period (377,123 visits 

from 46,438 patients in 122 CHCs in six nonexpansion states and 634,058 visits from 

56,559 patients in 217 CHCs in 10 expansion states). The majority of the population of 

patients with diabetes in our study sample in all racial/ethnic groups and in both expansion 

and non-expansion states were female, aged 40–64, and had incomes 138% or less FPL. 

Non-Hispanic White patients had a higher proportion of Charlson Comorbidity Index scores 

greater than 6 in both expansion and non-expansion states than the other racial/ethnic 

groups, Table 1.

Post- vs. pre-ACA within racial/ethnic groups in expansion states.

In expansion states, Medicaid-insured visit rates increased significantly for all racial/ethnic 

groups post-ACA; Hispanics saw an 82% increase [rate ratio (RR)=1.82; 95% confidence 

interval (CI)=1.59, 2.09], while the increase was 56% for non-Hispanic Whites (RR=1.56; 

95% CI=1.42, 1.72) and 37% for non-Hispanic Blacks (RR=1.37; 95% CI= 1.17, 1.60), 

Table 2. Uninsured visit rates significantly decreased for all racial/ethnic groups post- ACA; 

non-Hispanic White and non-Hispanic Black uninsured rates decreased by 67% (RR=0.33; 

95% CI=0.24, 0.44) and 64% (RR=0.36; 95% CI=0.30, 0.44), respectively, while uninsured 
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visit rates for Hispanics saw a 36% decrease (RR=0.64; 95% CI=0.57, 0.71). Across all 

racial/ethnic groups, there was one significant change in total visit rates post-ACA for 

Hispanics in expansion states (RR=1.14; 95% CI=1.02, 1.28). The rate of new patient visits 

declined 13% among non-Hispanic Whites (RR=0.87; 95% CI=0.77, 0.98) and 29% for non-

Hispanic Blacks (RR=0.71; 95% CI=0.60, 0.85) post- ACA, whereas new patient visit rates 

for Hispanics did not change. Rates of established patient and preventive care visits both 

increased 15% among Hispanics, however, there were not significant changes for non-

Hispanic Blacks or non-Hispanic Whites in CHCs.

Post- vs. pre-ACA within racial/ethnic group comparison in non-expansion states.

In non-expansion states, Medicaid-insured visit rates did not change significantly for any 

racial/ethnic group post-ACA. Uninsured visit rates decreased for all racial/ethnic groups—

16% for non-Hispanic Whites (RR=0.84; 95% CI=0.75, 0.94), 12% for Hispanics (RR=0.88; 

95% CI=0.79, 0.98), and 19% for non-Hispanic Blacks (RR=0.81; 95% CI=0.68, 0.97). The 

biggest change in non-expansion states after the ACA was a 193% increase of privately-

insured visit rates among Hispanics (RR=2.93; 95% CI=2.03, 4.23), 91% for non-Hispanic 

Whites (RR=1.91; 95% CI=1.52, 2.41), and 84% for non-Hispanic Blacks (RR=1.84; 95% 

CI=1.36, 2.47). There were no significant changes post-ACA in total or established patient 

visit rates for any racial/ethnic group. Rates of preventive care visits increased by 29% 

among Hispanics post-ACA (RR=1.29; 95% CI=1.02, 1.63), yet non-Hispanic Black and 

non-Hispanic Whites did not see a significant change.

Difference-in-difference (DD) estimates of post- vs. pre-ACA comparing racial/ ethnic 
groups, stratified by expansion status.

Relative to non-Hispanic Whites, Medicaid-insured visits were 17% higher for Hispanics in 

expansion states (DD=1.17; 95% CI=1.01, 1.35) and privately-insured visits were 53% 

higher in non-expansion states (DD=1.53; 95% CI=1.03, 2.28) post-ACA, Table 3. However, 

while uninsured visit rates decreased for Hispanic and for non-Hispanic Whites, the relative 

disparity of uninsured visit rates between Hispanic and non-Hispanic Whites increased 94% 

in expansion states [DD=1.94; 95% CI=1.41, 2.66].

Difference-in-difference-in-difference (DDD) estimates comparing racial/ethnic groups 
post- vs. pre-ACA and expansion versus non-expansion status.

The widening disparity in uninsured visit rates between Hispanics and non-Hispanic Whites 

was significantly greater in expansion states than in non-expansion states (DDD=1.84, 95% 

CI=1.32, 2.58). No other DDD estimates were significantly different.

Discussion

Among visits for the population of patients with diabetes, we found similar health insurance 

changes after the ACA Medicaid expansion compared with total CHC population estimates.
13,30 Specifically, Medicaid-insured visit rates increased in expansion states, privately-

insured visit rates increased in non-expansion states, while uninsured visit rates in both 

expansion and non-expansion states decreased for all racial/ethnic groups. Although 

Medicaid-insured visit rates increased most for Hispanic patients in expansion states and 
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privately-insured visit rates in non-expansion states, they had the smallest decrease in 

uninsured visit rates of all racial/ethnic groups.

The widening disparity in uninsured visit rates for Hispanics was more pronounced in 

expansion states than in non-expansion states, although importantly the rates of uninsured 

visits in non-expansion states were higher than in expansion states. In other words, in 

expansion states uninsured visit rates for Hispanics decreased substantially, but the rates 

decreased about twice as much for non-Hispanic Whites, whereas in non-expansion states 

uninsured visit rates changed by a small amount and more equally across all racial/ethnic 

groups post-ACA. This phenomenon is likely explained by the greater impact Medicaid 

expansion had on patients gaining insurance than did the private marketplace and that a 

larger proportion of the uninsured Hispanic population of patients with diabetes were unable 

to gain coverage due to ineligibility (e.g., immigration status). Indeed, overall there were 

fewer uninsured patients in expansion states compared with non-expansion states yet, 

notably the vast the majority who remain uninsured nationwide post-ACA are U.S. citizens 

(78%).31

New patient visits decreased for non-Hispanic Whites and non-Hispanic Blacks, while they 

remained stable for the Hispanic population of patients with diabetes in both expansion and 

non-expansion states. Previous research, however, reported new patient visits increased for 

the overall CHC population post-ACA.12 Our findings may be because new patients were 

not diagnosed with diabetes during the study period and therefore not included in the 

population for this study.

Diabetes-related preventive service rates are better when a clinic’s panel of patients includes 

more insured patients than when the clinic has fewer insured patients,32 so with increases in 

coverage post-ACA we would expect CHCs to increase preventive services. Previous 

research found an increase in preventive care visits in expansion states;12 we found an 

increase in preventive care visits for the Hispanic population of patients with diabetes, but 

not for the other racial/ethnic groups. A possible explanation is that the insured visit 

increases for the Hispanic population of patients with diabetes improved access to preventive 

services. It is also possible that no changes were seen for the other racial/ethnic groups 

because most visits revolved around managing diabetes and not preventive service receipt, as 

CHCs exceed Medicaid performance benchmarks for diabetes control.18 However, previous 

research at the patient level highlighted that when a patient with diabetes is uninsured at a 

CHC visit, he or she is less likely to receive preventive care services compared with 

someone who is insured at a visit.6 Therefore, the high uninsured visit rates and increased 

disparity in uninsured visits for the Hispanic population of patients with diabetes is a matter 

for concern, as it is possible that this population is not receiving appropriate preventive 

services. Thus, CHCs may want to consider outreach efforts to their uninsured Hispanic 

population of patients with diabetes.

Based on these findings, any future repeal of Medicaid expansion and the current removal of 

the individual mandate penalty will likely widen the disparities that were narrowed by the 

ACA, especially as premiums rise.33 For additional evidence of the impact of ACA 

expansion, future research should explore secondary diabetes preventive service receipt, 
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such as eye and foot examinations, and changes in diabetes-related biomarkers. It is also 

important to study how coverage changes influence patients with diabetes at the individual 

level, as this study is at the visit level and provides information about the population of 

patients with diabetes seen in CHCs.

Limitations.

This study is based on data from CHCs in 16 states and may not be generalizable to all 

CHCs. However, the profile of patients in the ADVANCE CDRN is comparable to national 

estimates of CHC patient characteristics.16 As the United States Health Resources and 

Services Administration requires CHCs to collect and report race, ethnicity, and language 

data, these data are captured for nearly every patient. Yet, information regarding Hispanic 

origin (e.g., Mexican, Puerto Rican, Cuban) or immigration status is not available. This 

study is at the visit level and does not describe individual patient coverage or type of care. In 

addition, we did not include any categories for diabetes diagnosis duration or control in our 

analyses.

Conclusion.

Health insurance changes for the CHC population of patients with diabetes were similar to 

those seen in the overall CHC population: Medicaid-insured visit rates increased in 

expansion states, privately-insured visit rates increased in non-expansion states, and 

uninsured visit rates decreased in both expansion and non-expansion states for all racial/

ethnic groups (less so for Hispanics). These results suggest that the ACA Medicaid 

expansion increased health insurance coverage and that while some racial/ethnic disparities 

were improved, some remained.

Acknowledgments

The authors acknowledge the significant contributions to this study that were provided by collaborating 
investigators in the Natural Experiments in Translation for Diabetes Study Two. Accelerating Data Value Across a 
National Community Health Center Network (ADVANCE) is funded by PCORI and led by the OCHIN Community 
Health Information Network in partnership with the Health Choice Network, Fenway Health, CareOregon, Kaiser 
Permanente Center for Health Research, Legacy Health, Oregon Health & Science University, and the Robert 
Graham Center. The authors also acknowledge the participation of our partnering health systems.

Funding Source

This work was supported by the Agency for Health care Research and Quality grant number R01HS024270 and by 
the National Cancer Institute grant number R01CA204267. This publication was also made possible by Cooperative 
Agreement Number U18DP006116 jointly funded by the U.S. Centers for Disease Control and Prevention and the 
National Institute of Diabetes and Digestive and Kidney Disease, and Patient-Centered Outcomes Research 
Institute.

References

1. National Center for Chronic Disease Prevention and Health Promotion. National diabetes statistics 
report, 2014. Atlanta, GA: Centers for Disease Control and Prevention (CDC), 2014 Available at: 
https://www.cdc.gov/diabetes/pdfs/data/2014-report-estimates-of-diabetes-and-its-burden-in-the-
united-states.pdf.

2. Narayan KM, Boyle JP, Geiss LS, et al. Impact of recent increase in incidence on future diabetes 
burden: U.S., 2005–2050. Diabetes Care 2006 9;29(9):2114–6. 10.2337/dc06-1136 [PubMed: 
16936162] 

Angier et al. Page 8

J Health Care Poor Underserved. Author manuscript; available in PMC 2019 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/diabetes/pdfs/data/2014-report-estimates-of-diabetes-and-its-burden-in-the-united-states.pdf
https://www.cdc.gov/diabetes/pdfs/data/2014-report-estimates-of-diabetes-and-its-burden-in-the-united-states.pdf


3. Leung MM, Pollack LM, Colditz GA, et al. Life years lost and lifetime health care expenditures 
associated with diabetes in the U.S., National Health Interview Survey, 1997–2000. Diabetes Care 
2015 3;38(3):460–8. Epub 2014 Dec 31. 10.2337/dc14-1453 [PubMed: 25552420] 

4. Zhang JX, Huang ES, Drum ML, et al. Insurance status and quality of diabetes care in community 
health centers. Am J Public Health 2009 4;99(4):742–7. Epub 2008 Sep 17. 10.2105/AJPH.
2007.125534 [PubMed: 18799773] 

5. Brown DS, McBride TD. Impact of the Affordable Care Act on access to care for US adults with 
diabetes, 2011–2012. Prev Chronic Dis 2015 5 7;12:E64 10.5888/pcd12.140431 [PubMed: 
25950571] 

6. Bailey SR, O’Malley JP, Gold R, et al. Receipt of diabetes preventive services differs by insurance 
status at visit. Am J Prev Med 2015 2;48(2):229–33. Epub 2014 Nov 6. 10.1016/j.amepre.
2014.08.035 [PubMed: 25442228] 

7. Agency for Health care Research and Quality (AHRQ). 2012 National Healthcare Disparities Report 
Rockville, MD: AHRQ, U.S. Department of Health and Human Services, 2013.

8. National Center for Chronic Disease Prevention and Health Promotion. National Diabetes Statistics 
Report, 2017 Atlanta, GA: Centers for Disease Control and Prevention, 2017 Available at: https://
www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf.

9. Adepoju OE, Preston MA, Gonzales G. Health Care Disparities in the post-Affordable Care Act Era. 
Am J Public Health 2015 11;105 Suppl 5:S665–7. Epub 2015 Apr 16. 10.2105/AJPH.2015.302611 
[PubMed: 25879149] 

10. The Henry J Kaiser Family Foundation. Status of state action on the Medicaid expansion decision 
San Francisco, CA: Henry J Kaiser Family Foundation, 2018 Available at: https://www.kff.org/
health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-
act/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort
%22:%22asc%22%7D.

11. Wherry LR, Miller S. Early Coverage, Access, Utilization, and Health Effects Associated with the 
Affordable Care Act Medicaid Expansions: A Quasi-experimental Study. Ann Intern Med 2016 6 
21;164(12):795–803. Epub 2016 Apr 19. 10.7326/M15-2234 [PubMed: 27088438] 

12. Hoopes MJ, Angier H, Gold R, et al. Utilization of community health centers in Medicaid 
expansion and non-expansion states, 2013–2014. J Ambul Care Manage 2016 Oct-Dec;39(4):290–
8. 10.1097/JAC.0000000000000123 [PubMed: 26765808] 

13. Angier H, Hoopes M, Marino M, et al. Uninsured primary care visit disparities under the 
Affordable Care Act. Ann Fam Med 2017 9;15(5):434–42. 10.1370/afm.2125 [PubMed: 
28893813] 

14. Buchmueller TC, Levinson ZM, Levy HG, et al. Effect of the Affordable Care Act on racial and 
ethnic disparities in health insurance coverage. Am J Pub Health 2016 8;106(8):1416–21. Epub 
2016 May 19. 10.2105/AJPH.2016.303155 [PubMed: 27196653] 

15. Baicker K, Taubman SL, Allen HL, et al. The Oregon experiment—effects of Medicaid on clinical 
outcomes. New Engl J Med 2013 5 2;368(18):1713–22. 10.1056/NEJMsa1212321 [PubMed: 
23635051] 

16. Myerson R, Laiteerapong N. The Affordable Care Act and diabetes diagnosis and care: exploring 
the potential impacts. Curr Diab Rep 2016 4;16(4):27 10.1007/s11892-016-0712-z [PubMed: 
26892908] 

17. Laiteerapong N, Huang ES. Health care reform and chronic diseases: anticipating the health 
consequences. JAMA 2010 8 25;304(8):899–900. 10.1001/jama.2010.1209 [PubMed: 20736475] 

18. National Association of Community Health Centers. Community health centers chartbook 
Bethesda, MD: National Association of Community Health Centers, 2017 Available at: http://
www.nachc.org/wp-content/uploads/2017/06/Chartbook2017.pdf.

19. DeVoe JE, Gold R, Cottrell E, et al. The ADVANCE network: accelerating data value across a 
national community health center network. J Am Med Inform Assoc 2014 Jul-Aug;21(4):591–5. 
Epub 2014 May 12. 10.1136/amiajnl-2014-002744 [PubMed: 24821740] 

20. Nichols GA, Desai J, Elston Lafata J, et al. Construction of a multisite DataLink using electronic 
health records for the identification, surveillance, prevention, and management of diabetes 

Angier et al. Page 9

J Health Care Poor Underserved. Author manuscript; available in PMC 2019 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.kff.org/health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
http://www.nachc.org/wp-content/uploads/2017/06/Chartbook2017.pdf
http://www.nachc.org/wp-content/uploads/2017/06/Chartbook2017.pdf


mellitus: the SUPREME-DM project. Prev Chronic Dis 2012;9:E110 Epub 2012 Jun 7. 10.5888/
pcd9.110311 [PubMed: 22677160] 

21. Kaiser Commission on Medicaid and the Uninsured. Holding steady, looking ahead: annual 
findings of a 50-state survey of eligibility rules, enrollment and renewal procedures, and cost 
sharing practices in Medicaid and CHIP, 2010–2011 Washington, DC: Henry J. Kaiser Family 
Foundation, 2011 Available at: https://kaiserfamilyfoundation.files.wordpress.com/
2013/01/8130.pdf.

22. Centers for Medicare & Medicaid Services. Medicare program—general information Baltimore, 
MD: Centers for Medicare & Medicaid Services, 2018 Available at: https://www.cms.gov/
Medicare/Medicare-General-Information/MedicareGenInfo/index.html.

23. Barnett JC, Berchick ER. Health insurance coverage in the United States: 2016 Washington, DC: U 
S Government Printing Office, 2017 Available at: https://www.census.gov/content/dam/Census/
library/publications/2017/demo/p60-260.pdf.

24. Long M, Rae M, Claxton G, et al. Trends in employer-sponsored insurance offer and coverage 
rates, 1999–2014 San Francisco, CA: Henry J. Kaiser Family Foundation, 2015.

25. Charlson ME, Charlson RE, Peterson JC, et al. The Charlson comorbidity index is adapted to 
predict costs of chronic disease in primary care patients. J Clin Epidemiol 2008 12;61(12):1234–
40. Epub 2008 Jul 10. 10.1016/j.jclinepi.2008.01.006 [PubMed: 18619805] 

26. Henry J. Kaiser Family Foundation. Marketplace enrollment: 2014 San Francisco, CA: Henry J. 
Kaiser Family Foundation, 2018 Available at: https://www.kff.org/health-reform/state-indicator/
marketplace-enrollment-2014-2017/?currentTimeframe=4&sortModel=%7B%22colId
%22:%22Location%22,%22sort%22:%22asc%22%7D.

27. CNN. 2014 minimum wage, state by state Atlanta, GA: CNN Money (website), 2014 Available at: 
http://money.cnn.com/interactive/pf/state-minimum-wage/.

28. Bureau of Labor Statistics. Current unemployment rates for states and historical highs/ lows 
Waashington, DC: Bureau of Labor Statistics, 2018 Available at: http://www.bls.gov/web/laus/
lauhsthl.htm

29. Witters D Highest uninsured states less likely to embrace health law Washington, DC: Gallup, 
2014 Available at: http://www.gallup.com/poll/167321/highest-uninsured-states-less-likely-
embrace-health-law.aspx.

30. Chen J, Vargas-Bustamante A, Mortensen K, et al. Racial and ethnic disparities in health care 
access and utilization under the Affordable Care Act. Med Care 2016 2;54(2):140–6. 10.1097/
MLR.0000000000000467 [PubMed: 26595227] 

31. The Henry J Kaiser Family Foundation. Key facts about the uninsured population San Francisco, 
CA: Henry J. Kaiser Family Foundation, 2018 Available at: http://www.kff.org/uninsured/fact-
sheet/key-facts-about-the-uninsured-population/.

32. Bailey SR, O’Malley JP, Gold R, et al. Diabetes care quality is highly correlated with patient panel 
characteristics. J Am Board Fam Med 2013 Nov-Dec;26(6):669–79. 10.3122/jabfm.
2013.06.130018 [PubMed: 24204063] 

33. Eibner C, Nowak S. The effect of eliminating the individual mandate penalty and the role of 
behavioral factors New York, NY: The Commonwealth Fund, 2018 Available at: https://
www.commonwealthfund.org/publications/fund-reports/2018/jul/eliminating-individual-mandate-
penalty-behavioral-factors.

Angier et al. Page 10

J Health Care Poor Underserved. Author manuscript; available in PMC 2019 March 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://kaiserfamilyfoundation.files.wordpress.com/2013/01/8130.pdf
https://kaiserfamilyfoundation.files.wordpress.com/2013/01/8130.pdf
https://www.cms.gov/Medicare/Medicare-General-Information/MedicareGenInfo/index.html
https://www.cms.gov/Medicare/Medicare-General-Information/MedicareGenInfo/index.html
https://www.census.gov/content/dam/Census/library/publications/2017/demo/p60-260.pdf
https://www.census.gov/content/dam/Census/library/publications/2017/demo/p60-260.pdf
https://www.kff.org/health-reform/state-indicator/marketplace-enrollment-2014-2017/?currentTimeframe=4&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/marketplace-enrollment-2014-2017/?currentTimeframe=4&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/marketplace-enrollment-2014-2017/?currentTimeframe=4&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
http://money.cnn.com/interactive/pf/state-minimum-wage/
http://www.bls.gov/web/laus/lauhsthl.htm
http://www.bls.gov/web/laus/lauhsthl.htm
http://www.gallup.com/poll/167321/highest-uninsured-states-less-likely-embrace-health-law.aspx
http://www.gallup.com/poll/167321/highest-uninsured-states-less-likely-embrace-health-law.aspx
http://www.kff.org/uninsured/fact-sheet/key-facts-about-the-uninsured-population/
http://www.kff.org/uninsured/fact-sheet/key-facts-about-the-uninsured-population/
https://www.commonwealthfund.org/publications/fund-reports/2018/jul/eliminating-individual-mandate-penalty-behavioral-factors
https://www.commonwealthfund.org/publications/fund-reports/2018/jul/eliminating-individual-mandate-penalty-behavioral-factors
https://www.commonwealthfund.org/publications/fund-reports/2018/jul/eliminating-individual-mandate-penalty-behavioral-factors


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Angier et al. Page 11

Table 1.

CHARACTERISTICS OF A POPULATION OF PATIENTS WITH DIABETES SEEN IN COMMUNITY 

HEALTH CENTERS IN EXPANSION AND NON-EXPANSION STATES BY RACIAL/ETHNIC GROUP, 

2013–2015

Non-Expansion States
(6 states: FL, KS, MO, MT, NC, TX)

Expansion States
(10 states: CA, HI, MD, MN, NM, OH, OR, RI, WA, WI)

Community 
Health Centers, N 122 217

Total Population 
of Patients with 
Diabetes, N 46,438 56,559

Total Visits for 
the Population of 
Patients with 
Diabetes, N 377,123 634,058

Demographics Non-Hispanic white Hispanic Non-Hispanic black Non-Hispanic white Hispanic Non-Hispanic black

Visits/Year, N

 2013 31,192 36,566 38,496 80,727 62,601 23,838

 2014 30,053 37,216 37,529 85,342 69,418 23,486

 2015 27,017 37,416 35,091 77,677 73,212 21,952

Patients, N 12,848 17,944 15,646 24,784 23,838 7,937

 2013
a 8,495 11,143 10,872 17,937 15,960 5,853

 2014
a 8,676 11,982 10,938 18,479 17,789 5,868

 2015
a 7,815 11,809 10,336 17,714 18,505 5,579

Sex, N (%)

 Female 6,915 (53.8) 10,079 (56.2) 9,569 (61.2) 13,134 (53.0) 13,399 (56.2) 4,028 (50.7)

 Male 5,932 (46.2) 7,865 (43.8) 6,077 (38.8) 11,639 (47.0) 10,434 (43.8) 3,908 (49.2)

 Other/unknown 1 (0.0) 0 (0.0) 0 (0.0) 11 (0.0) 5 (0.0) 1 (0.0)

Age group, as of 
1/1/2014, N (%)

 19–26 y 319 (2.5) 308 (1.7) 373 (2.4) 620 (2.5) 514 (2.2) 213 (2.7)

 27–39 y 1,716 (13.4) 2,566 (14.3) 2,176 (13.9) 3,712 (15.0) 4,044 (17.0) 1,269 (16.0)

 40–64 y 10,813 (84.2) 15,070 (84.0) 13,097 (83.7) 20,452 (82.5) 19,280 (80.9) 6,455 (81.3)

Primary 
Language, N (%)

 English 12,652 (98.5) 6,186 (34.5) 14,989 (95.8) 23,933 (96.6) 7,608 (31.9) 7,213 (90.9)

 Spanish 0 (0.0) 11,629 (64.8) 0 (0.0) 0 (0.0) 16,164 (67.8) 0 (0.0)

 Other/unknown 196 (1.5) 129 (0.7) 657 (4.2) 851 (3.4) 66 (0.3) 724 (9.1)

Federal Poverty 
Level (last 
recorded), N (%)

 ≤138% 9,479 (73.8) 14,773 (82.3) 12,213 (78.1) 16,337 (65.9) 17,564 (73.7) 17,564 (73.7)

 >138% 1,718 (13.4) 2,084 (11.6) 2,009 (12.8) 4,197 (16.9) 2,765 (11.6) 530 (6.7)

 Unknown 1,651 (12.9) 1,087 (6.1) 1,424 (9.1) 4,250 (17.1) 3,509 (14.7) 1,003 (12.6)

Enhanced 
Charlson 
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Non-Expansion States
(6 states: FL, KS, MO, MT, NC, TX)

Expansion States
(10 states: CA, HI, MD, MN, NM, OH, OR, RI, WA, WI)

Comorbidity 
Index (as of 
12/31/2015), N 
(%)

 % ≥6 2,710 (21.1) 1,900 (10.6) 2,681 (17.1) 4,735 (19.1) 1,285 (5.4) 1,047 (13.2)

Notes

a
Patients per year are not mutually exclusive and will not sum to total patients.

Data source: ADVANCE CDRN

J Health Care Poor Underserved. Author manuscript; available in PMC 2019 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Angier et al. Page 13

Ta
b

le
 2

.

A
D

JU
ST

E
D

 I
N

C
ID

E
N

C
E

 R
A

T
E

 A
N

D
 R

A
T

E
 R

A
T

IO
S 

O
F 

H
E

A
LT

H
 I

N
SU

R
A

N
C

E
 A

N
D

 H
E

A
LT

H
C

A
R

E
 V

IS
IT

S 
B

Y
 P

O
ST

- 
V

E
R

SU
S 

PR
E

-

A
FF

O
R

D
A

B
L

E
 C

A
R

E
 A

C
T

 P
E

R
IO

D
S 

W
IT

H
IN

 S
PE

C
IF

IC
 R

A
C

IA
L

/E
T

H
N

IC
 G

R
O

U
PS

 F
O

R
 A

 P
O

PU
L

A
T

IO
N

 O
F 

PA
T

IE
N

T
S 

W
IT

H
 D

IA
B

E
T

E
S,

 

20
13

–2
01

5a

N
on

-E
xp

an
si

on
E

xp
an

si
on

P
re

-A
C

A
P

os
t-

A
C

A
W

it
hi

n-
ra

ci
al

/e
th

ni
c 

gr
ou

p
P

os
t 

vs
. p

re
P

re
-A

C
A

P
os

t-
A

C
A

W
it

hi
n-

ra
ci

al
/e

th
ni

c 
gr

ou
p

P
os

t 
vs

. p
re

M
ed

ic
ai

d-
in

su
re

d
R

at
eb

R
at

eb
R

R
 (

95
%

 C
I)

R
at

eb
R

at
eb

R
R

 (
95

%
 C

I)

 
N

on
-H

is
pa

ni
c 

w
hi

te
 7

2.
20

 6
6.

77
 

0.
92

 (
0.

83
, 1

.0
3)

 6
2.

64
 9

7.
83

 
1.

56
 (

1.
42

, 1
.7

2)
*

 
H

is
pa

ni
c

 4
8.

23
 4

7.
19

 
0.

98
 (

0.
88

, 1
.0

9)
 5

2.
85

 9
6.

27
 

1.
82

 (
1.

59
, 2

.0
9)

*

 
N

on
-H

is
pa

ni
c 

bl
ac

k
 7

3.
38

 7
1.

41
 

0.
97

 (
0.

91
, 1

.0
4)

 8
2.

41
11

3.
02

 
1.

37
 (

1.
17

, 1
.6

0)
*

U
ni

ns
ur

ed

 
N

on
-H

is
pa

ni
c 

w
hi

te
 7

3.
70

 6
1.

74
 

0.
84

 (
0.

75
, 0

.9
4)

*
 

 6
4.

31
 

 2
1.

08
 

0.
33

 (
0.

24
, 0

.4
4)

*

 
H

is
pa

ni
c

 8
3.

07
 7

3.
11

 
0.

88
 (

0.
79

, 0
.9

8)
*

 
 9

9.
94

 
 6

3.
47

 
0.

64
 (

0.
57

, 0
.7

1)
*

 
N

on
-H

is
pa

ni
c 

bl
ac

k
 7

0.
70

 5
7.

20
 

0.
81

 (
0.

68
, 0

.9
7)

*
 

 7
7.

86
 

 2
8.

15
 

0.
36

 (
0.

30
, 0

.4
4)

*

Pr
iv

at
el

y-
in

su
re

d

 
N

on
-H

is
pa

ni
c 

w
hi

te
 2

4.
70

 4
7.

27
 

1.
91

 (
1.

52
, 2

.4
1)

*
 

 3
1.

47
 

 3
1.

70
 

1.
01

 (
0.

86
, 1

.1
8)

 
H

is
pa

ni
c

 1
6.

60
 4

8.
65

 
2.

93
 (

2.
03

, 4
.2

3)
*

 
 3

1.
74

 
 3

6.
35

 
1.

15
 (

0.
92

, 1
.4

2)

 
N

on
-H

is
pa

ni
c 

bl
ac

k
 2

6.
05

 4
7.

83
 

1.
84

 (
1.

36
, 2

.4
7)

*
 

 2
2.

32
 

 2
5.

97
 

1.
16

 (
0.

92
, 1

.4
8)

To
ta

l V
is

its

 
N

on
-H

is
pa

ni
c 

w
hi

te
26

1.
02

24
9.

67
 

0.
96

 (
0.

89
, 1

.0
3)

 
22

3.
16

 
23

3.
39

 
1.

05
 (

0.
98

, 1
.1

1)

 
H

is
pa

ni
c

21
1.

57
21

9.
91

 
1.

04
 (

0.
97

, 1
.1

2)
 

17
5.

97
 

20
1.

00
 

1.
14

 (
1.

02
, 1

.2
8)

*

 
N

on
-H

is
pa

ni
c 

bl
ac

k
27

5.
91

25
8.

32
 

0.
94

 (
0.

87
, 1

.0
1)

 
23

1.
11

 
22

1.
57

 
0.

96
 (

0.
88

, 1
.0

5)

N
ew

 P
at

ie
nt

 
N

on
-H

is
pa

ni
c 

w
hi

te
 1

0.
19

  
8.

21
 

0.
81

 (
0.

70
, 0

.9
3)

*
 1

1.
22

  
9.

74
 

0.
87

 (
0.

77
, 0

.9
8)

*

 
H

is
pa

ni
c

  
8.

05
  

7.
05

 
0.

88
 (

0.
77

, 1
.0

0)
  

7.
14

  
7.

08
 

0.
99

 (
0.

87
, 1

.1
2)

 
N

on
-H

is
pa

ni
c 

bl
ac

k
  

9.
11

  
7.

46
 

0.
82

 (
0.

74
, 0

.9
0)

*
 1

0.
49

  
7.

49
 

0.
71

 (
0.

60
, 0

.8
5)

*

E
st

ab
lis

he
d 

Pa
tie

nt

 
N

on
-H

is
pa

ni
c 

w
hi

te
20

4.
04

19
2.

92
 

0.
95

 (
0.

88
, 1

.0
2)

16
7.

56
17

4.
73

 
1.

04
 (

0.
98

, 1
.1

1)

J Health Care Poor Underserved. Author manuscript; available in PMC 2019 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Angier et al. Page 14

N
on

-E
xp

an
si

on
E

xp
an

si
on

P
re

-A
C

A
P

os
t-

A
C

A
W

it
hi

n-
ra

ci
al

/e
th

ni
c 

gr
ou

p
P

os
t 

vs
. p

re
P

re
-A

C
A

P
os

t-
A

C
A

W
it

hi
n-

ra
ci

al
/e

th
ni

c 
gr

ou
p

P
os

t 
vs

. p
re

 
H

is
pa

ni
c

19
1.

07
19

3.
38

 
1.

01
 (

0.
94

, 1
.0

9)
18

3.
57

21
1.

62
 

1.
15

 (
1.

02
, 1

.3
0)

*

 
N

on
-H

is
pa

ni
c 

bl
ac

k
21

9.
25

20
5.

93
 

0.
94

 (
0.

88
, 1

.0
1)

18
4.

25
17

1.
08

 
0.

93
 (

0.
85

, 1
.0

1)

Pr
ev

en
tiv

e 
Se

rv
ic

e 
V

is
it

 
N

on
-H

is
pa

ni
c 

w
hi

te
  

7.
81

  
8.

93
 

1.
14

 (
0.

95
, 1

.3
7)

  
3.

56
  

3.
84

 
1.

08
 (

0.
94

, 1
.2

4)

 
H

is
pa

ni
c

  
9.

01
 1

1.
59

 
1.

29
 (

1.
02

, 1
.6

3)
*

  
4.

61
  

5.
29

 
1.

15
 (

1.
03

, 1
.2

8)
*

 
N

on
-H

is
pa

ni
c 

bl
ac

k
  

8.
06

  
9.

55
 

1.
18

 (
0.

95
, 1

.4
8)

  
4.

38
  

5.
06

 
1.

16
 (

0.
86

, 1
.5

6)

N
ot

es

a M
od

el
s 

w
er

e 
ad

ju
st

ed
 f

or
 C

H
C

 p
at

ie
nt

 p
op

ul
at

io
n 

de
m

og
ra

ph
ic

s 
[i

.e
., 

cl
in

ic
-l

ev
el

 d
is

tr
ib

ut
io

n 
of

 s
ex

, a
ge

, F
PL

, a
nd

 C
ha

rl
so

n 
C

om
or

bi
di

ty
 I

nd
ex

 s
co

re
 a

s 
of

 1
2/

 3
1/

20
18

 (
%

 o
f 

no
n-

H
is

pa
ni

c 
w

hi
te

s 
w

ith
 a

 

sc
or

e 
≥6

, %
 o

f 
H

is
pa

ni
cs

 w
ith

 a
 s

co
re

 ≥
6,

 %
 o

f 
no

n-
H

is
pa

ni
c 

bl
ac

ks
 w

ith
 a

 s
co

re
 ≥

6)
],

 a
nd

 s
ta

te
-l

ev
el

 f
ac

to
rs

 in
cl

ud
in

g 
st

at
e 

m
ar

ke
tp

la
ce

 ty
pe

,(
21

)  
20

14
 m

in
im

um
 w

ag
e(

22
)  

an
d 

un
em

pl
oy

m
en

t r
at

e,
(2

3)
 

an
d 

20
13

 u
ni

ns
ur

ed
 r

at
e.

(2
4)

b In
ci

de
nc

e 
R

at
e/

1,
00

0 
pa

tie
nt

s

* St
at

is
tic

al
ly

 s
ig

ni
fi

ca
nt

 p
<

.0
5

A
C

A
=

A
ff

or
da

bl
e 

C
ar

e 
A

ct
 M

ed
ic

ai
d 

ex
pa

ns
io

n

R
R

=
 R

at
e 

R
at

io

D
at

a 
so

ur
ce

: A
D

V
A

N
C

E
 C

D
R

N

J Health Care Poor Underserved. Author manuscript; available in PMC 2019 March 22.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Angier et al. Page 15

Table 3.

DIFFERENCE-IN-DIFFERENCE AND DIFFERENCE-IN- DIFFERENCE-IN-DIFFERENCES 

ESTIMATES OF HEALTH INSURANCE AND HEALTHCARE VISITS AMONG A POPULATION OF 

PATIENTS WITH DIABETES, 2013–2015
a

Non- Expansion
Post- vs pre- ACA between racial/

ethnic group

Expansion
Post- vs pre- ACA between racial/

ethnic group

Expansion vs.
Non- Expansion Postvs pre- ACA 

between racial/ethnic group

Medicaid-insured DD
b
 (95% CI) DD

b
 (95% CI) DDD

c
 (95% CI)

 Non-Hispanic white ref ref ref

 Hispanic 1.06 (0.94, 1.19) 1.17 (1.01, 1.35)
* 1.10 (0.91, 1.33)

 Non-Hispanic black 1.05 (0.94, 1.17) 0.88 (0.74, 1.05) 0.83 (0.68, 1.02)

Uninsured

 Non-Hispanic white ref Ref ref

 Hispanic 1.05 (0.94, 1.17) 1.94 (1.41, 2.66)
*

1.84 (1.32, 2.58)
*

 Non-Hispanic black 0.97 (0.81, 1.15) 1.10 (0.79, 1.54) 1.14 (0.78, 1.67)

Privately-insured

 Non-Hispanic white ref ref Ref

 Hispanic 1.53 (1.03, 2.28)
* 1.14 (0.89, 1.46) 0.74 (0.46, 1.19)

 Non-Hispanic black 0.96 (0.79, 1.17) 1.16 (0.89, 1.50) 1.20 (0.87, 1.67)

Total Visits

 Non-Hispanic white ref ref Ref

 Hispanic 1.09 (1.00, 1.18) 1.09 (0.97, 1.24) 1.01 (0.87, 1.17)

 Non-Hispanic black 0.98 (0.89, 1.07) 0.92 (0.82, 1.02) 0.94 (0.81, 1.08)

New Patient

 Non-Hispanic white ref ref ref

 Hispanic 1.09 (0.92, 1.29) 1.14 (0.98, 1.33) 1.05 (0.83, 1.32)

 Non-Hispanic black 1.02 (0.88, 1.18) 0.82 (0.68, 1.00) 0.81 (0.63, 1.04)

Established Patient

 Non-Hispanic white ref ref ref

 Hispanic 1.07 (0.99, 1.16) 1.11 (0.97, 1.26) 1.03 (0.89, 1.20)

 Non-Hispanic black 0.99 (0.91, 1.09) 0.89 (0.80, 0.99)
* 0.90 (0.78, 1.03)

Preventive Service Visit

 Non-Hispanic white ref ref ref

 Hispanic 1.12 (0.87, 1.45) 1.07 (0.92, 1.23) 0.95 (0.71, 1.27)

 Non-Hispanic black 1.04 (0.82, 1.31) 1.07 (0.78, 1.48) 1.04 (0.70, 1.54)

Notes

a
Models were adjusted for CHC patient population demograpics [i.e., clinic-level distribution of sex, age, FPL, and Charlson Comorbidity Index 

score as of 12/31/2018 (% of non-Hispanic whites with a score ≥6, % of Hispanics with a score ≥6, % of non-Hispanic blacks with a score ≥6,)], 

and state-level factors including state marketplace type,(21) 2014 minimum wage(22) and unemployment rate,(23) and 2013 uninsured rate.(24)

b
DD estimates of post vs. pre rate ratios between race/ethnic groups stratified by expansion status.

c
DDD estimates of post vs. pre rate ratios between race/ethnic groups comparing expansion versus non-expansion.
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*
Statistically significant p<.05.

ACA=Affordable Care Act Medicaid expansion

DD=Difference-in-difference

DDD=Difference-in-difference in difference

Data source: ADVANCE CDRN
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