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Abstract

Introduction

States’ decisions not to expand Medicaid under the Affordable Care Act (ACA) could poten-

tially affect access to care and health status among their low-income residents.

Methods

The 2010–2012 nationally representative Medical Expenditure Panel Survey data were

analyzed in 2015 to compare 9755 low-income adults aged 18–64 years from Medicaid-

expanding states with 7455 adults from nonexpanding states. Multivariate logistic regres-

sion models were fitted to evaluate the differences in access to care, receipt of preventive

services, quality of care, attitudes about health and self-reported health status by Medicaid

expansion status. The differences in care utilization and medical expenditures between the

two groups were examined using a 2-part modeling approach.

Results

Compared to their counterparts in Medicaid expansion states, low income adults in the non-

expanding states were more likely to be black and reside in rural areas and were less likely

to have a usual source of care (prevalence ratio[PR] 0.86, 95% confidence interval[CI]

0.82–0.91) and recommended preventive services such as dental checkups (PR = 0.86; CI

= 0.79–0.94), routine checks (PR = 0.89; CI = 0.83–0.95), flu vaccinations (PR = 0.89; CI =

0.81–0.98), and blood pressure checks (PR = 0.96; CI = 0.94–0.99). They also had less

care utilization, fewer prescriptions, and less medical expenditures, but more out-of-pocket

expenditures (all p-value <0.05).

Conclusions

Low-income adults in Medicaid nonexpanding states, who are disproportionately repre-

sented by blacks and rural residents, were worse off for multiple health-related outcomes

compared to their counterparts in Medicaid expanding states at the baseline of ACA imple-

mentation, suggesting that low income adults residing in nonexpanding states may benefit

markedly from the expansion of Medicaid.
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Introduction
The Affordable Care Act (ACA) was designed to expand Medicaid coverage to all U.S. residents
with family income at or below 138% of the federal poverty level (FPL), including non-disabled
childless adults who were previously not eligible for Medicaid in most states [1]. In 2012, a US
Supreme court ruling affirmed states’ rights to decide whether to expand Medicaid eligibility as
promulgated by the ACA [2]. As of November, 2015, 31 states including the District of Colum-
bia have adopted Medicaid expansion under the ACA, while 19 states have opted out and 1
states continue to discuss expansion [3]. States’ policy choices regarding expansion will likely
affect the health options of the low-income population and potentially lead to disparities in
access to health care and health status between the two sets of states. For example, a recent
examination of the nation’s four largest states, New York and California who expanded Medic-
aid eligibility, and Florida and Texas who declined expansion found that rates of access to care
problems due to cost and medical bill problems were lower in New York and California [4]. In
this study, we systematically examined whether there are differences in health care need, utili-
zation and financial burden between low income populations residing in Medicaid expansion
states and nonexpanding states at baseline using a national interview survey.

Materials and Methods

Study sample
The study sample was based on pooled data from 3 years (2010–2012) of the Medical Expendi-
ture Panel Survey (MEPS) Household Component, which is a nationally representative survey
of the US civilian non-institutionalized population conducted by the Agency for Healthcare
Research and Quality (AHRQ). The MEPS collects data on health insurance, and health care
access, utilization, and expenditures through household interview, supplemented by a self-
administered questionnaire (SAQ) on health and health opinions. More information about the
survey design and contents can be found online [5]. The combined average annual response
rate for 2010–2012 was approximately 55%. Verbal consent was obtained from household
respondent and documented by the fact that the interview was conducted. Informed consent
procedure included a video and written materials mailed to the household. Written consent
was not obtained due to logistic and administrative difficulties. MEPS and its consent proce-
dure have been reviewed and approved by the Westat Institutional Review Board.

Adults aged 18–64 years with a family income� 138% FPL (N = 17212) were identified,
including 9755 from the Medicaid expanding states (AZ, AR, CA, CO, CT, DE, DC, HI, IL, IN,
IA, KY, MD, MA, MI, MN, NV, NH, NJ, NM, NY, ND, OH, OR, PA, RI, VT, WA, WV) and
7457 from the nonexpanding states (AL, FL, GA, ID, KS, LA, ME, MS, NE, NC, OK, SC, SD,
TX, WI, AK, MO, MT, TN, UT, VA, WY), respectively representing 19.5 million and 22.3 mil-
lion residents in the nation. The categorization reflects states’ decision on Medicaid expansion
in February 2015 when we performed the analysis. The S1 Appendix provides population size,
poverty rate and Medicaid status for each state. We did not limit our analysis to only uninsured
low-income population because not only the uninsured, but also the underinsured (e.g. those
with high deductible private insurance plans) would all potentially benefit fromMedicaid
expansion.

Measures
Demographic characteristics used in the analysis include gender, age, race/ethnicity, marital
status, education, employment status, residence in a metropolitan statistical area (MSA) and
health insurance. Chronic conditions were ascertained with a series of questions about whether
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a person was ever diagnosed with any of the following conditions: high blood pressure, stroke,
heart disease, emphysema, high cholesterol, cancer, diabetes, arthritis and asthma. The number
of conditions was enumerated for each person and categorized as 0, 1 and “2 or more.” Body
mass index (BMI) was calculated based on reported height and weight and categorized as
underweight (BMI<18.5 kg/m2), normal weight (18.5 to<25 kg/m2), overweight (25 to<30
kg/m2) or obese (�30 kg/m2). Current smoking status was included.

Health-related outcomes included:
Perceived access to care was measured by a series of questions: if the individual has a usual

source of health care; whether the person was unable to get or delayed in receiving treatment of
medical care, dental care or prescription medicine.

Realized access to preventive care was measured by questions about preventive services use
and cancer screening recommended by health professional guidelines [6, 7]. Preventive services
included a dental checkup at least once a year, a routine physical checkup within the past year,
a flu vaccination within the past year, a blood pressure check within the past 2 years, and a cho-
lesterol check within the past 2 years. Cancer screening was assessed among age- and gender-
eligible women and men: a Pap test within the past 3 years in women aged� 21 years without
a hysterectomy or a history of cervical cancer, a mammogram within the past 2 years in
women aged 40 or older without a history of breast cancer, and colorectal cancer screening
among adults aged� 50 years without a history of colorectal cancer, including a blood stool
test within the past year, a sigmoidoscopy within the past 5 years or a colonoscopy within the
past 10 years.

Care utilization and expenditures information was available annually for each participant
by service type (number of office-based visits, outpatient visits, emergency room visits, inpa-
tient night stays, dental visits and prescriptions). Expenditures were also available by payment
source (out of pocket; private insurance/TRICARE; government including Medicare, Medicaid,
Veteran’s Administration/CHAMPVA andWorkers’ Compensation; or other).

Quality of care was measured with SAQ from the health plan version of CAHPS1 (Con-
sumer Assessment of Healthcare Providers and Systems), an AHRQ-sponsored family of sur-
vey instruments designed to measure quality of care from the consumer’s perspective. We
examined the frequency of “always” to the following three questions during the past 12
months: 1) if had an illness, injury or condition needing care right away, how often received
the care right away; 2) if any appointment was made with a doctor or clinic for health care,
how often an appointment was made as soon as he/she thought it was needed; and 3) if visited
doctor and any care, tests or treatment was believed necessary, how often it was easy to access
the care.

Attitudes about health was assessed in SAQ with two items for attitudes toward health
insurance and another two items for attitudes that might influence decisions to purchase health
insurance or to use health services: 1) do not need health insurance; 2) health insurance is not
worth the money it costs; 3) more likely to take risks than the average person; and 4) can over-
come illness without help from a medically trained person. For each item, one of the five
options was selected: disagree strongly, disagree somewhat, uncertain, agree somewhat, and
agree strongly. We dichotomized our outcomes as “disagree strongly” or not.

Health status was generated via multiple questions. Perceived health status and perceived
mental health status were rated as excellent, very good, good, fair or poor at the household
interview. The SAQ contained three measures of health status: 1) the Short-Form 12 Version 2
(SF-12v2) [8], from which scores of the Physical Component Summary (PCS) and the Mental
Component Summary (MCS) were calculated and dichotomized based on the mean of the age-
and gender- specific norms [9]; 2) Kessler -6 (K6) scale for non-specific psychological distress
[10], where a score of� 13 indicating serious psychological distress [11]; and 3) Patient Health
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Questionnaire (PHQ-2) [12], where a score of� 3 indicating depressive symptoms in screen-
ing [13].

Statistical analysis
The access-restricted de-identified data file was used to acquire the resident state of the partici-
pants, and the participants were assigned to one of two groups based on their states’Medicaid
expansion status (Yes or No/under discussion). Demographic characteristics were described
for expansion and non-expansion groups separately, and their difference was tested using
Wald Chi-square tests. The crude rate and 95% confidence interval (CI) were calculated for
each health-related outcome in the expansion and non-expansion groups. Multivariate logistic
models were fitted to calculate the prevalence ratio (PR) and 95% CI [14] for occurrence of
each health-related outcome associated with Medicaid expansion status controlling for sex,
age, race/ethnicity, marital status, education, MSA residence and number of chronic condi-
tions, using the expansion group as the reference. For care utilization and medical expendi-
tures, the crude mean and standard deviation were calculated. Adjusted difference between the
expansion and non-expansion groups and 95% CI were calculated using a 2-part modeling
approach with a logistic regression in part 1 and a Poisson regression (for health care utiliza-
tion) or generalized gamma regression with log link (for medical expenditures) in part 2 to
account for the zero values in the utilization and expenditure data [15, 16], controlling for sex,
age, race/ethnicity, marital status, education, MSA residence and number of chronic condi-
tions. We did not control for insurance status because it is a major mediator in these
associations.

Analyses were conducted in 2015. STATA statistical software (version 13.1; StataCorp, Col-
lege Station, TX) was used in the 2-part modeling analysis. SAS and SAS-Callable SUDAAN
(version 9.3; SAS Institute Inc, Cary, NC) were used in all other analyses. All estimates were
weighted to account for the MEPS complex survey design and nonresponse.

Results
Compared to the expansion group, the non-expansion group was significantly more likely to
be female, black (25.6% vs. 16.8%), less educated, employed, living in non-MSA area (21.7% vs.
14.6%), uninsured (42.1% vs. 30.6%), and not currently enrolled in Medicaid (Table 1). No dif-
ference was observed between the two groups in terms of the number of chronic conditions.
There are more obese people and smokers proportionally in the non-expansion group,
although the difference was not statistically significant (Table 1).

Compared to the individuals in the expansion group, those in the non-expansion group
were less likely to have a usual source of health care (64.5% vs. 56.5%, PR = 0.86, CI = 0.82–
0.91) after controlling for demographic factors. They were also less likely to have dental check-
ups, routine physical checks, flu vaccinations and blood pressure checks as guidelines recom-
mend (Table 2). No statistically significant difference was observed for cholesterol checks and
cancer screening services (Table 2). Nevertheless, those in the non-expansion group were better
off in one of the quality of care questions and mental health measures: among those who had
medical appointments, a higher proportion of individuals in the non-expansion group reported
always getting a medical appointment as soon as needed (Table 2); they were also less likely to
report fair or poor mental health status compared to their expansion group counterparts
(Table 2). In addition, no difference was observed between the expansion and non-expansion
groups regarding attitudes about health (Table 2).

On average, an individual in the non-expansion group had 1.16 (CI = 0.56–1.76) fewer
office-based visits, 0.19 (CI = 0.09–0.28) fewer outpatient visits, 0.09 (CI = 0.05–0.41) fewer
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Table 1. Demographic characteristics of low-income population aged 18–64, MEPS 2010–2012.

Expansion Non-expansion

(N = 9755; Weighted
N = 22250481)

(N = 7457; Weighted
N = 15865390)

P-value a

Characteristic Sample N Weighted % Sample N Weighted %

Gender 0.0273

Male 3963 45.2 2948 43.0

Female 5792 54.8 4509 57.0

Age 0.049

18–25 2374 25.7 1908 27.4

26–29 982 10.0 737 9.6

30–39 2286 20.8 1711 20.5

40–49 1960 18.9 1441 19.2

50–64 2153 24.6 1660 23.3

Race/ethnicity < .0001

Non-Hispanic white 2678 46.4 1959 46.8

Non-Hispanic black 2117 16.8 2604 25.3

Hispanic 4147 27.7 2606 23.3

Other 813 9.0 288 4.6

Marital status 0.1893

Not married 6679 70.0 4944 67.5

Married 3076 30.0 2513 32.5

Education 0.0135

Less than high school 3007 32.3 2369 32.5

High school graduate 2586 33.2 2098 33.5

Some college 1429 23.0 1142 25.4

College graduate or more 615 11.5 371 8.6

Employment status during the year 0.0028

Not employed 4770 48.0 3268 43.2

Ever or currently employed 4969 52.0 4186 56.8

Residence 0.0218

non-MSA 1045 14.6 1504 21.7

MSA 8710 85.4 5953 78.3

Health insurance < .0001

Any private 1950 26.8 1729 30.2

Public only 4466 42.6 2175 27.7

Uninsured 3339 30.6 3553 42.1

Ever have Medicaid during the year < .0001

Yes 4484 42.4 2104 26.8

No 5271 57.6 5353 73.2

Number of chronic illnesses b 0.6127

0 5246 50.3 3987 50.8

1 1978 21.2 1478 20.2

2+ 2530 28.5 1991 29.0

Weight status 0.1516

Underweight (BMI<18.5) 191 2.2 153 2.3

Normal weight (18.5< = BMI<25) 2923 33.5 2155 31.8

Overweight (25< = BMI<30) 3121 31.6 2268 30.3

(Continued)
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inpatient night stays, 0.08 (CI = 0.01–0.14) fewer dental visits, and 1.52 (CI = 0.05–2.98) fewer
prescriptions annually than those in the expansion group (Table 3). The average annual medi-
cal expenditure for a low-income resident in the non-expansion group was $3421, compared to
$4592 in the expansion group. The adjusted difference was $1410 (Table 3), which is 40% more
than the per capita expenditure of the non-expansion group. When examined by service type,
the expenditures were significantly higher in the expansion group for office-based, inpatient,
and dental services, and prescriptions (Table 3). When examined by sources of payment, we
found that on average private insurance spent similarly for a low-income individual in the two
groups, while the government spent $1316 (CI $848-$1784) less for a person in the non-expan-
sion group, and the out-of-pocket cost was significantly higher in the non-expansion group
(Table 3).

Discussion
This study presents a systematic comparison of the low-income adult populations by Medicaid
state-level expansion status across multiple health-related outcomes, including access to care,
preventive care receipt, care utilization and expenditures, quality of care, and certain self-
reported health status. Our results showed that there were a higher proportion of low-income
people in the nonexpanding states that did not have a usual source of care, did not meet guide-
lines for receipt of preventive services including dental checkups, routine physical checks, flu
vaccinations and blood pressure checks. We also found that annual health care utilization and
medical expenditures were on average significantly lower for low-income individuals in the
non-expansion group; however, the out-of-pocket cost for the same group was significantly
higher. The decision not to expand Medicaid may further increase these disparities between
the two sets of states, especially when non-expanding states are disproportionately represented
by disadvantaged segments of the population the blacks and rural residents. Furthermore, this
may lead to unintended consequences in widening the black-white and rural-urban disparities
in access to care and health outcomes nationwide.

The higher percentage of low income persons with a usual source of care and access to mul-
tiple preventive care services in Medicaid expanding states compared to those in the non-
expanding states may in part reflect Medicaid prior expansion in certain ACA participating
states. These differences between the two sets of states are likely to widen in the future in view
of previous positive findings on expansion of medical care to the poor. For example, Sommers
et al found that states that expanded adult Medicaid eligibility in the early 2000s experienced

Table 1. (Continued)

Expansion Non-expansion

(N = 9755; Weighted
N = 22250481)

(N = 7457; Weighted
N = 15865390)

P-value a

Characteristic Sample N Weighted % Sample N Weighted %

Obese (BMI> = 30) 3164 32.7 2649 35.6

Currently smoke 0.124

Yes 2390 29.9 1978 32.8

No 6608 70.1 4937 67.2

MSA = Metropolitan statistical areas; BMI = Body mass index. For some factors, sum to less than total N because of missing values.
a Wald Chi-square test; boldface indicates statistical significance (p<0.05).
b Comorbid illnesses include: high blood pressure, stroke, heart disease, emphysema, high cholesterol, cancer, diabetes, arthritis and asthma.

doi:10.1371/journal.pone.0144429.t001
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significantly reduced mortality as well as improved coverage, access to care and self-reported
health [17]. Further, early provision of the ACA, including expansion of dependent coverage
and elimination of cost sharing for preventive services, have shown to improve access to care
[18, 19] and use of preventive services [20–22]. However, we found no difference in cancer
screening services between Medicaid expansion and nonexpanding states. This may be in part
due to the large and increasing number of public and private health targeted programs that
provide breast and cervical screening for low income, uninsured and underinsured women,

Table 2. Health-related outcomes by Medicaid expansion status among low income population aged 18–64 years, MEPS 2010–2012.

Health-related outcomes Crude % Adjusted Prevalence Ratio a

Expansion Non-expansion

Perceived access to care

Usual source of health care 64.5 (62.7–66.3) 56.5 (54.0–59.0) 0.86 (0.82–0.91)

Unable to get or delayed any necessary medical care 10.1 (8.8–11.3) 11.0 (9.6–12.4) 1.13 (0.93–1.38)

Unable to get or delayed any necessary dental care 12.5 (10.9–14.2) 14.0 (12.1–15.9) 1.19 (0.98–1.43)

Unable to get or delayed any necessary prescription medication 7.7 (6.6–8.7) 7.7 (6.7–8.8) 1.00 (0.83–1.21)

Realized access to preventive care
Dental checkup at least once a year 42.7 (41.0–44.5) 37.7 (35.2–40.3) 0.86 (0.79–0.94)

Routine check within past year 54.1 (52.3–55.9) 50.2 (46.7–53.7) 0.89 (0.83–0.95)

Flu vaccination within past year 27.7 (26.3–29.1) 24.8 (22.9–26.8) 0.89 (0.81–0.98)

Blood pressure check within past 2 years 82.2 (81.0–83.5) 80.6 (78.1–83.2) 0.96 (0.94–0.99)

Cholesterol check within past 2 years 54.8 (53.1–56.5) 53.6 (51.2–56.0) 0.99 (0.94–1.03)

Pap test within past 3 years b 79.3 (77.5–81.2) 79.3 (77.2–81.4) 0.99 (0.95–1.03)

Mammogram within past 2 years b 57.5 (54.8–60.3) 52.8 (48.8–56.8) 0.94 (0.85–1.04)

Blood stool test within past year b 9.0 (7.5–10.5) 9.4 (7.2–11.6) 1.13 (0.85–1.51)

Sigmoidoscopy within past 5 years b 4.7 (3.5–5.9) 4.0 (2.5–5.4) 1.02 0.66–1.57)

Colonoscopy within past 10 years b 41.8 (38.4–45.1) 39.3 (35.8–42.8) 0.92 (0.80–1.05)

Quality of Care (during past 12 months)
If had any condition needing care right away, always got care right away 45.9 (43.4–48.4) 46.6 (44.2–49.1) 0.97 (0.88–1.07)

If made any medical appointment, always got appointment as soon as needed 43.2 (41.0–45.3) 47.1 (44.7–49.5) 1.08 (1.00–1.16)

If any medical care was believed to be necessary, always easy getting care 48.5 (45.8–51.3) 52.2 (49.4–54.9) 1.03 (0.94–1.13)

Attitudes about Health
Disagree strongly about "do not need health insurance" 58.3 (56.4–60.3) 57.3 (54.5–60.1) 0.97 (0.92–1.02)

Disagree strongly about "health insurance not worth cost" 34.7 (33.1–36.3) 34.1 (32.0–36.1) 0.95 (0.88–1.02)

Disagree strongly about "more likely to take risks" 34.0 (32.5–35.4) 33.5 (31.4–35.5) 0.95 (0.88–1.03)

Disagree strongly about "can overcome ills without med help" 43.9 (42.3–45.6) 42.6 (40.3–44.8) 0.95 (0.90–1.01)

Health status

Fair/poor perceived health status 22.1 (20.6–23.5) 21.1 (19.6–22.6) 0.93 (0.85–1.03)

Fair/poor perceived mental health status 14.5 (13.5–15.6) 13.2 (11.7–14.8) 0.86 (0.76–0.98)

Worse Physicial Component Summary from SF-12v2 48.3 (46.6–49.9) 49.1 (47.0–51.3) 1.01 (0.95–1.06)

Worse Mental Component Summary from SF-12v2 45.9 (44.3–47.5) 43.1 (41.4–44.8) 0.95 (0.90–1.00)

Serious psychological distress (K6> = 13) 11.2 (10.1–12.2) 11.5 (10.3–12.7) 1.03 (0.91–1.17)

Depressive symptoms (PHQ2> = 3) 16.3 (15.1–17.5) 17.0 (15.5–18.4) 1.01 (0.91–1.11)

a Models were adjusted for sex, age, race/ethnicity, marital status, education, metropolitan statistical areas residence and number of chronic conditions;

prevalence ratio was for non-expansion vs. expansion group; boldface indicates statistical significance (p<0.05).
b For Pap test, only women aged 21–64 without hysterectomy with a history of cervical cancer were included; for mammogram, only women aged 40–64

without a history of breast cancer were included; for colorectal cancer screening services, only adults aged 50–64 without a history of colorectal cancer

were included.

doi:10.1371/journal.pone.0144429.t002

Medicaid Expansion and Health-Related Outcomes

PLOSONE | DOI:10.1371/journal.pone.0144429 December 31, 2015 7 / 11



such as the CDC’s National Breast and Cervical Cancer Early detection Program (NBCCEDP)
[23]. A recent study by Sabik et al. based on the 2012 Behavioral Risk Factor Surveillance Sys-
tem (BRFSS) data, however, found that women in the nonexpanding states had lower odds of
receiving recommended mammograms or Pap tests [24]. The discrepancies in the findings
between our study and Sabik et al. may be due to differences in study design (national-based
vs. state-based), the mode of administration of the questionnaire (in-person vs. telephone
interview, which is likely to overestimate screening utilization), and the choice of risk measure-
ments (prevalence ratio vs. odds ratio, which tend to overestimate risk when the event is not
rare [25]). Future studies should continue to monitor the disparities in cancer care and out-
comes between the expanding and nonexpanding states.

We found that for most of the types of care, low-income people from nonexpanding states
had a significantly lower utilization compared to those from the expanding states. The lower
utilization of health care services may reflect a higher unmet need of health care among nonex-
panding states’ residents. The total medical expenditure was accordingly lower in the nonex-
panding states. When expenditures were examined by source of payment, the government in
the nonexpanding states spent about $1300 less per person per year on their low-income

Table 3. Number of care utilization and expenditures by Medicaid expansion status among low income population aged 18–64 years, MEPS 2010–
2012.

Utilization and Expenditures Crude mean ± Std Adjusted Difference a

Expansion Non-expansion

Annual care utilization by service type (Number)
Office-based visit 4.99 ± 0.23 3.92 ± 0.17 1.16 (0.56–1.76)

Outpatient visit 0.44 ± 0.04 0.28 ± 0.03 0.19 (0.09–0.28)

Emergency room visit 0.31 ± 0.01 0.31 ± 0.02 0.02 (-0.02–0.06)

Inpatient night stay 0.74 ± 0.07 0.53 ± 0.05 0.09 (0.05–0.41)

Dental visit 0.48 ± 0.02 0.38 ± 0.02 0.08 (0.01–0.14)

Prescription 13.06 ± 0.50 11.99 ± 0.74 1.52 (0.05–2.98)

Annual medical expenditures ($)

Total 4592.19 ± 309.66 3420.54 ± 187.23 1410.29 (781.63–2038.95)

By service type

Office-based 900.46 ± 49.04 634.10 ± 31.19 300.27 (164.95–435.58)

Outpatient 274.36 ± 30.44 244.41 ± 27.45 48.41 (-14.70–111.52)

Emergency room 233.52 ± 21.14 213.90 ± 14.16 21.50 (-20.42–63.41)

Inpatient 1475.19 ± 115.36 1095.53 ± 92.24 138.88 (110.04–657.66)

Dental care 135.80 ± 10.01 98.65 ± 9.10 40.99 (14.00–67.98)

Prescription 1307.46 ± 255.45 969.88 ± 82.96 402.60 (47.81–757.39)

By source of payment

Out of pocket 376.46 ± 21.48 457.98 ± 33.06 -97.17 (-158.75–-35.60)

Private insurance + Tricare 747.90 ± 87.83 661.26 ± 78.16 190.82 (-39.70–421.35)

Government b 2960.91 ± 258.62 1847.77 ± 152.19 1315.76 (848.00–1783.52)

Other sources b 506.93 ± 55.94 453.56 ± 34.59 -63.43 (-177.26–50.40)

Std = standard deviation.
a Two-part models were adjusted for sex, age, race/ethnicity, marital status, education, metropolitan statistical areas residence, and number of chronic

conditions; difference was for expansion minus non-expansion group; boldface indicates statistical significance (p<0.05).
b Government included Medicare, Medicaid, Veteran's Administration/CHAMPVA, and Workers' Compensation; Other sources include other federal, state,

local, and unclassified sources.

doi:10.1371/journal.pone.0144429.t003
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residents than in the expanding states and private insurance spent similar amount, while the
out-of-pocket expenditure per person per year was about $100 more for residents in nonex-
panding states. Moving forward, with the expanding states continuing to increase their health
care spending on low-income, uninsured residents through Medicaid expansion and the
spending of nonexpanding states decreasing, the disparities in access to care, care utilization,
and potential health care financial burdens that we observed in this baseline study seem likely
to become wider.

Notwithstanding the nationally representative sample and the best available survey data on
care utilization and medical expenditure, this study was limited on its health status component
given the self-report nature of these outcomes. Particularly, we had limited variables on mental
health despite it is an important topic as mental illness disproportionally affects low-income
populations [26]. Future studies that utilize registry incidence, mortality data or clinical mea-
sures will help to investigate and monitor better the health status disparities by Medicaid
expansion decision status in the low-income population. Another limitation is that we did not
have homeless population in this household-based survey data, who will mostly become eligi-
ble under Medicaid expansion but actual enrollment will need targeted outreach and assistance
[27].

In summary, this examination of many key baseline health characteristics immediately
before the implementation of the ACA found that the low-income population in Medicaid
nonexpanding states had worse access to care, less preventive care utilization, less medical
expenditures and more out-of-pocket costs compared to those in expanding states. Unless the
non-expanding states reverse their policies, their decisions may lead to widening of the dispari-
ties in access to care and outcomes in the low income population between the two sets of states,
as well as the disparities between blacks and whites and between rural and urban residents
nationwide.
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