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Abstract: Among nonelderly adults with diabetes, we compared hospitalizations for ambulatory
care–sensitive conditions from 2013 (pre-Medicaid expansion) and 2014 (post-Medicaid expan-
sion) for 13 expansion and 4 nonexpansion states using State Inpatient Databases. Medicaid
expansion was associated with decreases in proportions of hospitalizations for chronic conditions
(difference between 2014 and 2013 −0.17 percentage points in expansion and 0.37 in nonexpan-
sion states, P = .04), specifically diabetes short-term complications (difference between 2014 and
2013 −0.05 percentage points in expansion and 0.21 in nonexpansion states, P = .04). Increased
access to care through Medicaid expansion may improve disease management in nonelderly adults
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IN 2015, an estimated 9.4% of the overall
US population (30.3 million people), and

6% of the 18- to 64-year-old population, had
diabetes (Centers for Disease Control and Pre-
vention, 2017). Low-income (≤138% of fed-
eral poverty level) nonelderly adults are dis-
proportionately affected; diabetes prevalence
was 13.4% among individuals who receive
health care coverage through a government-
subsidized program (including Medicaid)
compared with 4.6% among the privately in-
sured (American Diabetes Association, 2013).
In this population, insurance coverage is fun-
damental to ensure access to care and the op-
portunity to manage this disease: lack of insur-
ance coverage has been associated with poor
diabetes management (Zhang et al., 2012).
This has considerable consequences in terms
of health and economic burden. Diabetes is
expensive: health care costs in 2012 were esti-
mated at $327 billion, with $71.1 billion spent
specifically for hospitalizations (American Di-
abetes Association, 2018). Some of these hos-
pitalizations can be avoided with appropriate
access to care and better disease management.
Diabetes is among the most common am-
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bulatory care–sensitive conditions (ACSCs),
that is, those conditions that can be man-
aged through high-quality preventive care and
treatment and for which expensive events
such as hospitalizations for diabetes compli-
cations can be avoided (Bindman et al., 2008).

Medicaid expansion in 2014 created the
opportunity for more low-income nonelderly
adults to be insured in some states (Kauf-
man et al., 2015). Providing more individu-
als with Medicaid coverage could increase ac-
cess to ambulatory care, potentially improve
diabetes management, reduce preventable di-
abetes complications, and reduce the num-
ber of hospitalizations. In the Oregon Health
Insurance Experiment, a trial that randomly
assigned Medicaid coverage through a lot-
tery system, Medicaid was associated with
a higher proportion of diabetes diagnoses
and increased use of diabetes medications
(Baicker et al., 2013). The Medicaid expansion
was also associated with increases in diabetes
screening and glucose testing along with in-
creases in the proportion of Medicaid-insured
adults diagnosed with diabetes (Kaufman
et al., 2015; Sommers et al., 2016). Both Med-
icaid coverage and expansion have been asso-
ciated with improved access to care and dia-
betes management as evidenced by a higher
number of ambulatory care visits than those
for uninsured populations (Christopher et al.,
2016; Miller & Wherry, 2017). Currently, it
is not clear whether the increased access to
care resulting from the Medicaid expansion
may have led to reduced ACSC hospitaliza-
tions among people with diabetes.

To address this knowledge gap, we com-
pared 2013 and 2014 hospital discharge
data for nonelderly adults with diabetes in
17 US states of which 13 had expanded
Medicaid. We hypothesized that the Medicaid
expansion would be associated with lower
proportions of hospitalizations of uninsured
patients and lower proportions of ACSC
hospitalizations for uncontrolled diabetes,
diabetes short-term complications, diabetes
long-term complications, heart failure, hy-
pertension, as well as acute and chronic
composite conditions (Agency for Healthcare
Research and Quality [AHRQ], 2015).

http://creativecommons.org/licenses/by-nc-nd/4.0/
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METHODS

This study consists of a retrospective analy-
sis of 2013-2014 hospital discharge data for
adults with diabetes. Data are summarized
and compared by states that expanded and
did not expand Medicaid. To examine how
these states may differ, we obtained state pop-
ulation characteristics from the Behavioral
Risk Factor Surveillance System (BRFSS). This
study was approved by the institutional re-
view board of the University of Alabama at
Birmingham.

Data source and study populations

Health Care Costs and Utilization
Project’s State Inpatient Databases

Hospital discharge data were obtained from
the Health Care Costs and Utilization Project’s
State Inpatient Databases (HCUP-SID) (AHRQ,
n.d.). Data on all inpatient hospital discharges
for 2013 and 2014 were obtained for 13
states in HCUP-SID that expanded their Med-
icaid program under the Affordable Care Act
(Arizona, Colorado, Iowa, Kentucky, Michi-
gan, New Jersey, New Mexico, New York,
Oregon, Rhode Island, Vermont, Washing-
ton, and West Virginia) and 4 that did not
(Florida, Georgia, North Carolina, and Wis-
consin). Thirty states were excluded because
data for the pre- and postexpansion years
were not available when we began the study.
Three expansion states with complete data
(Hawaii, Nebraska, and South Dakota) were
excluded because they had small popula-
tions and very high costs to acquire the
data.

From the 17 selected states, we identified
all hospital discharges for persons between
the ages of 18 and 64 years where any of the
diagnosis codes associated with the hospital
stay included a diagnosis of diabetes melli-
tus (see Table A in the Supplemental Mate-
rial, available at: http://links.lww.com/JACM/
A86). The final data set included 759 992
hospitalizations in 2013 and 765 990 hospi-
talizations in 2014 in expansion states and
526 867 hospitalizations in 2013 and 539 878
hospitalizations in 2014 in nonexpansion
states.

Behavioral Risk Factor Surveillance
System

Populations in the selected states were de-
scribed using data from the BRFSS, which sur-
veys the noninstitutionalized adult population
in all 50 states and the District of Columbia.
BRFSS survey weights account for the sam-
pling scheme and nonresponse bias. Addi-
tional details about the BRFSS survey method-
ology can be found elsewhere (Centers for
Disease Control and Prevention, 2013). We
used the BRFSS data to describe and compare
the expansion and nonexpansion states be-
cause of their comprehensive nature; public
health data are available for all states. We ex-
amined the data for nonelderly adult BRFSS re-
spondents (aged 18-64 years) from years 2013
and 2014. The final data set included 210 353
respondents from the selected 13 expansion
and 4 nonexpansion states.

Study outcomes

The outcomes of interest were the state
proportion of total diabetes-related hospi-
talizations by insurance status (Medicaid,
uninsured/self-paying, other insurance) and
by ACSCs (Niefeld et al., 2003). ACSC hospi-
talizations were those with primary discharge
diagnosis codes for uncontrolled diabetes,
diabetes short-term complications, diabetes
long-term complications, heart failure, and
hypertension. These were identified using
the AHRQ-formulated Prevention Quality In-
dicators (PQIs) framework. The PQIs are a set
of indicators of quality and health care access
in the community setting (AHRQ, 2015). We
also obtained acute composite ACSCs, which
included dehydration, bacterial pneumonia,
and urinary tract infection, and the chronic
composite ACSCs, which included diabetes
short- and long-term complications, hyper-
tension, heart failure, uncontrolled diabetes,
chronic obstructive pulmonary disease
(COPD), and asthma. The diagnosis codes we
used are listed in Table B in the Supplemental
Material (available at: http://links.lww.com/
JACM/A86).

State demographics

From the BRFSS data, using BRFSS survey
weights, we calculated the proportion of the

http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
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state population by gender, race/ethnicity,
age group, marital status, education, employ-
ment status, and annual household incomes.
Furthermore, we obtained the proportion of
the population in fair or poor health, as well
as the proportion of the population that self-
reported a diagnosis of diabetes, angina, or
coronary disease or a history of myocardial
infarction or stroke.

Statistical analysis

State demographics were compared by ex-
pansion status using the BRFSS data. We used
the HCUP-SID data to compare the propor-
tions of hospitalizations by insurance status
and by preventable ACSCs between expan-
sion and nonexpansion states for each year.
For each state, we calculated the differences
between 2013 and 2014 in the proportions
of hospitalizations by insurance status and
for each ACSC of interest. Then, we calcu-
lated the average differences separately for
expansion and nonexpansion states. Finally,
we compared these average differences in the
proportions of hospitalizations by insurance
status and for the ACSCs between expansion
and nonexpansion states using t tests to de-
termine statistical significance. Data manage-
ment was conducted using SAS version 9.2
(SAS Institute, Cary, North Carolina), and sta-
tistical analyses were conducted using Stata
version 14.2 (Stata Corp, College Station,
Texas).

RESULTS

The population in expansion states was
more likely to be white and less likely to be
black, to have annual household income of
less than $25 000, and to have diabetes, com-
pared with the population in nonexpansion
states (Table). Expansion and nonexpansion
states were similar on other demographics.

In 2013, about 22% and 7% of diabetes-
related hospitalizations in expansion states
were among Medicaid beneficiaries and unin-
sured patients, respectively, compared with
about 20% and 10%, respectively, in non-
expansion states. Expansion and nonexpan-
sion states had similar proportions of hospi-

talizations for ACSCs: these were less than
1% for uncontrolled diabetes and hyperten-
sion, and about 5% for diabetes short- and
long-term complications. The proportion of
hospitalizations with a heart failure diagno-
sis was higher in nonexpansion states (4.3%)
than in expansion states (3.4%). Overall, about
9% of diabetes-related hospitalizations were
for acute composite ACSCs and 19% for the
chronic composite ACSCs (see Table C in
the Supplemental Material, available at: http://
links.lww.com/JACM/A86).

Medicaid expansion was associated with
an increase in the proportion of hospital-
izations that were Medicaid covered (differ-
ence between 2014 and 2013 was 7.04 per-
centage points [PP] in expansion states and
0.74 in nonexpansion states, P = .0003) and
a decrease in the proportion of hospitaliza-
tions for uninsured/self-paying patients (dif-
ference between 2014 and 2013 was −4.01
PP in expansion states and −1.36 in nonex-
pansion states, P = .0008) (see Table C in
the Supplemental Material, available at: http://
links.lww.com/JACM/A86, and Figure 1).
Medicaid expansion was associated with de-
creases in the proportion of hospitalizations
for chronic composite ACSCs (difference be-
tween 2014 and 2013 was −0.17 PP in expan-
sion states and 0.37 in nonexpansion states,
P = .04) and specifically for diabetes short-
term complications (difference between 2014
and 2013 was −0.05 PP in expansion states
and 0.21 in nonexpansion states, P = .04)
(see Table C in the Supplemental Material,
available at: http://links.lww.com/JACM/A86,
and Figure 2). Medicaid expansion was not
associated with a statistically significant dif-
ference in the proportions of hospitalizations
for other ACSCs examined (see Table C in
the Supplemental Material, available at: http://
links.lww.com/JACM/A86, and Figure 2).

DISCUSSION

The current study found that in compar-
ison with nonexpansion states, there was a
statistically significant increase in the propor-
tion of hospitalizations covered by Medicaid
(∼34 000 admissions) and a reduction in the

http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
http://links.lww.com/JACM/A86
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Table. Characteristics of Nonelderly Adults in Selected States by Medicaid Expansion Status, Behavioral
Risk Factor Surveillance System

Characteristics Expansion Statesa Nonexpansion Statesb

Population, n
Unweighted 155 601 54 752
Weighted 92 209 552 55 716 192

Female, % 50.1 50.5
Race/ethnicity, %

Non-Hispanic white 65.8 59.5
Non-Hispanic black 9.2 19.4
Hispanic, any race 16.0 16.0
Other 9.0 5.1

Age, %
18-29 y 26.1 25.8
30-39 y 20.5 20.0
40-49 y 20.5 21.0
50-64 y 32.9 33.2

Married, % 50.2 49.7
Education, %

Did not graduate high school 13.3 14.1
High school graduate 27.2 29.3
Some college or college graduate 59.5 56.6

Employment status, %
Employed 65.8 64.9
Unemployed 8.5 9.1
Out of the workforce 25.7 26.0

Annual household income, %
<$25 000 24.3 27.9
≥$25 000 61.9 58.6
Missing/refused 13.8 13.5

Fair/poor self-reported health, % 15.6 16.9
Self-reported diagnoses, %

Diabetes 7.0 7.8
Angina or coronary heart disease 2.5 2.7
History of myocardial infarction or stroke 3.9 4.6

aArizona, Colorado, Iowa, Kentucky, Michigan, New Jersey, New Mexico, New York, Oregon, Rhode Island, Vermont,
Washington, and West Virginia.
bFlorida, Georgia, North Carolina, and Wisconsin.

proportion of uninsured/self-paying hospital-
izations (∼14 000 admissions) in expansion
states. The findings also showed that Medicaid
expansion was associated with a statistically
significant reduction in the proportions of
ACSC hospitalizations for chronic conditions
(∼2900 hospitalizations) and specifically
for diabetes short-term complications
(∼1400 hospitalizations annually). However,
there were no changes in the proportions of
hospitalizations for other ACSCs including un-

controlled diabetes and acute composite con-
ditions associated with Medicaid expansion.

The findings of this study are consistent
with those of prior studies on the effects
of Medicaid coverage among adults with
diabetes. Lack of insurance and disruptions in
Medicaid coverage are associated with poor
glycemic control among individuals with
diabetes and higher rates of hospitalizations
for ACSCs (Bindman et al., 2008; Zhang
et al., 2012). Medicaid expansion has been
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Figure 1. Proportions of hospitalizations by insurance status among adults aged 18 to 64 years with
diabetes in selected Medicaid expansion and nonexpansion states before (2013) and after expansion
(2014), Health Care Costs and Utilization Project State Inpatient Databases.

associated with increased access to care,
increased rates of diabetes diagnoses, and
increased use of diabetes medications, al-
though not with receiving American Diabetes
Association–defined clinical diabetes care
services (glycated hemoglobin tests twice
yearly, annual eye examination, annual
foot examination, and annual influenza
shot) (American Diabetes Association, 2017;
Baicker et al., 2013; Luo et al., 2018; Miller &
Wherry, 2017; Sommers et al., 2012). Com-
pared with no medical insurance, Medicaid
coverage was associated with having at least
one annual ambulatory care visit; however,
Medicaid coverage was not associated with
diabetes awareness or control (Christopher
et al., 2016). These studies and ours suggest
that, overall, Medicaid expansion has an
important impact on increased access to
care and potentially a reduction in avoidable
hospitalizations among nonelderly adults
with diabetes. Moreover, Medicaid expansion

may improve outcomes in other chronic
diseases as indicated by the significant impact
we found for the composite ACSCs, which in-
cluded diabetes complications as well as heart
failure, hypertension, COPD, and asthma. In
other studies, Medicaid expansion was asso-
ciated with a reduction in the proportions
of hospitalizations for major cardiovascular
events in expansion states compared with
nonexpansion states (Akhabue et al., 2018)
and a reduction in 1-year mortality among
patients with end-stage renal disease who
initiated dialysis (Swaminathan et al., 2018).

The observed reduction in the proportions
of hospitalizations for chronic composite con-
ditions and specifically for diabetes short-
term complications in Medicaid expansion
states compared with nonexpansion states
suggests that increased access to ambulatory
care through Medicaid expansion may have
resulted in improved disease management and
a decrease in ACSCs. Because the increase in
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Figure 2. Proportions of hospitalizations for ambulatory care–sensitive conditions among adults aged 18
to 64 years with diabetes in selected Medicaid expansion and nonexpansion states before (2013) and after
expansion (2014), Health Care Costs and Utilization Project State Inpatient Databases.

the proportion of Medicaid hospitalizations
was larger than the decrease in the proportion
of uninsured/self-pay hospitalizations, these
data also suggest that there is some spillover
effect, as people who were previously cov-
ered by other insurance are now covered by
Medicaid. However, the magnitude of the dif-
ferences indicates that the larger effect was to
move people from no coverage to Medicaid
coverage.

The strengths of the current study include
representative data from inpatient hospital
discharge data for the states included in the
analysis. The current study should also be in-
terpreted in light of its limitations. The sta-
tistically significant reduction in the propor-
tions of ACSC hospitalizations for chronic
conditions and diabetes short-term compli-
cations may be driven by the increase in
the proportion of hospitalizations for these
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conditions in nonexpansion states and the
corresponding decrease in the proportions of
hospitalizations in expansion states. Since we
had data on a small number of nonexpansion
states, it is possible that the increase in the
proportions of hospitalizations in nonexpan-
sion states may be due to unknown events
aside from Medicaid expansion that affected
the outcome differentially between expan-
sion and nonexpansion states over time. The
use of ICD-9 (International Classification of
Diseases, Ninth Revision) codes to identify
participants with the conditions of interest
provides less detailed information than clin-
ical data. In addition, we may have missed ad-
missions for people with diabetes for whom
a diagnosis code for diabetes was not listed
in the discharge data. However, this should
not be an extensive problem since diabetes
is an important comorbidity that could affect
the amount the hospital is paid for treating
the patient. Furthermore, it is unlikely that
the frequency of omitted codes would dif-
fer systematically in 2013 and 2014. The pe-
riod of observation may have been too short
to observe significant associations, especially
between Medicaid expansion and the propor-
tions of hospitalizations for uncontrolled di-
abetes and acute composite conditions. It is
also possible that some of the differences ob-
served between the expansion and nonex-
pansion states are due to the population of
the nonexpansion states being largely south-
ern, with the exception of Wisconsin. In com-

parison, the expansion states were largely
nonsouthern. However, because our primary
analysis compared within-state changes over
time, it is unlikely that this would have a
significant impact on the results. The cur-
rent study had limited statistical power to
detect an association between Medicaid ex-
pansion and the change in the proportion
of hospitalizations for uncontrolled diabetes
and acute composite conditions, as these di-
agnoses had a low overall prevalence in this
population (Amin et al., 2014; Bergamin &
Kiosoglous, 2017; Stookey et al., 2005). Data
were not available for all US states, which may
limit generalizability of the findings. Further-
more, we did not have data on ambulatory
care utilization. It is possible that our assump-
tion that Medicaid expansion increases am-
bulatory care utilization, which then results
in a decrease in proportions of hospitaliza-
tions for diabetes-related ACSCs, may not be
correct.

CONCLUSION

Medicaid expansion was associated with
a decrease in the proportion of hospitaliza-
tions for chronic composite conditions and
specifically for diabetes short-term complica-
tions among nonelderly adults with diabetes.
This suggests that increased access to care
through Medicaid expansion may improve
disease management among people with
diabetes.
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