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BACKGROUND: Discontinuous Medicaid insurance
erodes access to care, increases administrative costs,
and exposes enrollees to substantial out-of-pocket
spending.
OBJECTIVE: To assess the impact of Medicaid expansion
under the Affordable Care Act on continuity of Medicaid
coverage among those enrolled prior to expansion.
DESIGN:Using a difference-in-differences framework, we
compared Colorado, a state that expanded Medicaid, to
Utah, a nonexpansion state, before and after Medicaid
expansion implementation.
PARTICIPANTS: Adults ages 18–62 who were enrolled in
Medicaid coverage in Colorado and Utah prior to expan-
sion, from the Utah and Colorado All Payer Claims Data-
bases, 2013–2015.
MAIN MEASURES: The primary outcomes were the du-
ration of Medicaid enrollment and rates of disrupted
coverage.
KEY RESULTS: Following Medicaid expansion, enrollees
in Colorado gained an additional 2 months of coverage
over two years of follow-up and were 16 percentage points
less likely to experience a coverage disruption in a given
year relative to enrollees in Utah.
CONCLUSIONS: Increasing Medicaid eligibility levels un-
der the Affordable Care Act appears to be an effective
strategy to reduce churning in the Medicaid program,
with important implications for other states that are con-
sidering Medicaid expansion.
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INTRODUCTION

Churning, or frequent gaps or transitions in health insurance
coverage, has detrimental effects on access to care for
enrollees in the Medicaid program.1 Churning encompasses

both losing and changing coverage. While long-term
uninsurance poses major barriers to accessing care, transitions
between different types of health insurance and short gaps in
coverage can also negatively impact enrollees. Switching cov-
erage can erode continuity due to changes in provider net-
works and/or covered services between plans.2, 3 Even short
gaps in insurance coverage can be harmful by compromising
access to effective medical services and prescription drugs.4

Studies have demonstrated that those with unstable coverage
are more likely to be diagnosed with late-stage cancer, less
likely to receive key preventive services, and have markedly
increased use of hospital care.5–7 Spells of uninsurance may
also have negative effects on personal finances due to high
out-of-pocket costs for health care.8

Churning is a long-standing concern forMedicaid programs
aiming to deliver continuous care to enrollees while maintain-
ing the program’s eligibility requirements.9 Income fluctua-
tions, changes in family circumstances, and data inconsis-
tencies can trigger coverage disruptions amongMedicaid ben-
eficiaries that incur administrative expenses and may result in
care delivered in higher-cost settings.10–12 Low retention in
Medicaid also impedes quality measurement efforts as the
eligibility criteria for performance indicators often require
continuous insurance throughout a calendar year.13

The Affordable Care Act (ACA) provided states with an
option to extend Medicaid coverage to adults with incomes
below 138% of the federal poverty level (FPL). Medicaid
expansion holds the potential to reduce churning among Med-
icaid enrollees by increasing the income-based eligibility levels
within which enrollees’ incomes can fluctuate and eliminating
the need for a category of eligibility beyond income. Prior
research has documented that Medicaid expansions have led
to substantial gains in coverage and declines in uninsurance,
but this work has largely relied on point-in-time surveys that do
not capture the dynamic nature of health insurance.14 To date,
little is known about the impact of the ACA’s Medicaid expan-
sion on the stability of coverage in the Medicaid program.
Studies forecasted high rates of discontinuous coverage

under the ACA despite coverage expansions.15, 16 A 2014
study estimated that states that expanded their Medicaid pro-
grams to ACA levels would face churning rates similar to the
pre-expansion period.17 Few studies have evaluated continuity
of insurance coverage after expansion. Sommers et al.
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conducted a three-state survey and found that 12% of Medic-
aid enrollees (and 25% of low-income adults overall) reported
a coverage disruption in 2015, substantially lower than prior
forecasts.18 Vistnes and Cohen found a decline in the length of
uninsured spells using Medical Expenditure Panel Survey
(MEPS) data, with greater declines reported among respon-
dents residing in Medicaid expansion states.19 However,
survey-based analyses may suffer from errors related to recall
or confusion over insurance type.20

In this study, we assess the impact of Medicaid expansion
on coverage continuity for low-income adults enrolled in
Medicaid prior to expansion. We use a difference-in-
differences approach and Medicaid data from Colorado and
Utah. Colorado opted to expand its Medicaid program, and
Utah, a bordering state, did not. We compare Medicaid enroll-
ment duration and the rate of coverage disruptions across
states before and after expansion in Colorado.

METHODS

Study Sample and Setting

On January 1, 2014, Colorado expanded its Medicaid program
to childless adults with incomes under 138% FPL. Utah did not
expand itsMedicaid program under theACA.Our study sample
consisted of a closed cohort of 18–62 year-olds enrolled in
Medicaid as of January 2013. We focused this analysis on
coverage outcomes among previously enrolled beneficiaries
for three primary reasons. First, focusing on this population
allowed us to assess the impact of expansion on those categor-
ically eligible for Medicaid prior to the ACA. Second, examin-
ing continuity of coverage for the same population before and
after expansion ensures our results are not driven by the chang-
ing characteristics of Medicaid enrollees post-expansion. Third,
75.6% of the Colorado Medicaid enrollees in 2014–2015 were
enrolled in the program in 2013, indicating that persons with
categorical eligibility prior to expansion continued to represent
a substantial fraction of enrollees post-expansion.
The population contained 99,772 enrollees in Utah and

254,370 enrollees in Colorado who qualified for Medicaid
coverage according to pre-expansion eligibility criteria.
Enrollees who lost coverage in a given year but subsequently
reenrolled the following year could reenter the cohort. Prior to
2014 in Utah, pregnant women with incomes below 133%
FPL and parents with incomes below 44% FPL were eligible
for Medicaid. In Colorado, pregnant women with incomes
below 185% FPL and parents with incomes below 105%
FPL were eligible for Medicaid.21 Both states covered those
with disability-based Supplemental Security Income (SSI).
Utah and Colorado both covered a limited number of childless
adults through waivers. Utah provided primary care benefits
for some childless adults with incomes up to 95% FPL under a
Primary Care Network waiver, a population that comprised
5.9% of the 2013 Medicaid population.22 Colorado covered
10,000 childless adults with incomes below 10% FPL,

comprising 1.2% of the 2013 Medicaid population.23 Such
differences in eligibility do not in themselves pose a threat to
the validity of a difference-in-differences framework as esti-
mations of cross-state differences account for each state’s
baseline outcome measures.

Data

We used Medicaid claims included in all payer claims data-
bases (APCDs) from Colorado and Utah. The Colorado
APCD contains complete Medicaid fee-for-service and man-
aged care claims, and the Utah APCD contains complete
Medicaid fee-for-service claims and 90% of Medicaid man-
aged care claims. The datasets are described in more detail in
online Appendix A1. Our analyses used each state’s eligibility
files from 2013 to 2015 which record health insurance enroll-
ment data.

Variables

We analyzed two main outcome measures of continuity of
Medicaid coverage. First, we examined the impact of Medicaid
expansion on the total number of months of Medicaid coverage
per calendar year. Second, we examined the impact of expan-
sion on the probability of experiencing a disruption in coverage
in a given year. These two outcomes offer complementary
information about continuity of Medicaid coverage under the
ACA, capturing both those who cycle in and out Medicaid and
those who experience longer spells without Medicaid coverage.
These measures are also consistent with outcomes examined in
prior research on Medicaid churning.18 A disruption in cover-
age was defined as either disenrollment from Medicaid cover-
age (with no reenrollment) prior to the end of the year, or a gap
in Medicaid coverage greater than 1 month (31 days) followed
by reentry intoMedicaid. In online Appendix A3, we varied the
length of the gap to 90 and 120 days, which did not substan-
tively change our findings. In online Appendix A7, we tracked
insurance transitions from Medicaid to commercial coverage
using a unique person identifier provided in the APCDs.
One of the central assumptions of a difference-in-differences

study design is that in the absence of the policy change, trends
in the outcome variables would be similar across treatment and
control groups. Because we were limited to 1 year of pre-period
data, we assessed this assumption by plotting quarterly contin-
uous enrollment rates in Colorado and Utah during 2013.
Medicaid enrollees in both states had similar trends in continu-
ity of Medicaid coverage prior to expansion (p = 0.923). These
results are presented in online Appendix A4.
Covariates included age, sex, the Elixhauser comorbidity

index, and prior use of health services measured by the num-
ber of ED visits, inpatient stays, and outpatient visits in the
2013 baseline year.24 We assessed whether the magnitude of
the impact of Medicaid expansion varied by the health status
of Medicaid enrollees using the Elixhauser. Because the
claims data have limited information on race/ethnicity and
income, we included area-level characteristics from the 2013
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American Community Survey. These variables were matched
at the ZIP Code level in Colorado and the level of the Small
Health Area in Utah, a geographic measure computed by the
Utah Department of Statistics to reduce the risk of person
identification in rural areas of the state.25 Area-level covariates
included the proportion of the geographic area that identified
as White, Black, Hispanic, and Asian, unemployment, unin-
sured and poverty rates, median household income, education-
al attainment, and the proportion of residents in urban versus
rural areas. Neither APCD included information on reason for
Medicaid eligibility.

Analysis

We estimated a multivariate linear regression model for the
continuous outcome of total number of months of Medicaid
coverage per year. For the binary outcome of Medicaid cov-
erage disruptions, we used linear probability models for ease
of interpretation, as is common in difference-in-differences
analyses.26 Each regression included an indicator variable for
state, corresponding to whether enrollees resided in Colorado
or Utah, an indicator variable for pre-policy (2013) versus
post-policy years (2014–2015), and an interaction term be-
tween the state indicator and post variables. The coefficient for
this interaction corresponds to the mean difference in continu-
ity of Medicaid coverage between Colorado and Utah before
and after expansion. Models adjusted for health status, utili-
zation, age, sex, and area-level demographics, though our
results were similar with and without multivariate adjustment.
In our primary models, we estimated standard errors using

Huber–White robust standard errors clustered at the state level
and obtained p values from t distributions with one degree of
freedom.27 This approach clusters at the highest level of
aggregation (the state) following work by Pepper.28 However,
in models with few clusters, this approach may underestimate
the variance. In online Appendix A5, we analyze an alterna-
tive model aggregated to the area level with standard errors
clustered at the ZIP code tabulation area, which did not sub-
stantially change our findings.
While our primary analyses focused on a broad definition of

Medicaid coverage loss for any reason, we examined transition
rates from Medicaid to commercial coverage as a supplemen-
tary analysis in online Appendix A7. We do not include these
results as part of our main findings as the composition of the
commercial market included in the APCDs changed over time.

RESULTS

Table 1 reports the characteristics of Medicaid beneficiaries
ages 18–62 enrolled in January 2013 in Colorado and Utah.
Medicaid enrollees in Colorado were more likely to be female
and were younger than Medicaid enrollees in Utah. Medicaid
enrollees in Colorado also lived in more ethnically diverse
communities and had lower use of outpatient care in the
baseline period compared to Utah Medicaid enrollees. 38.6%

of the Medicaid sample in Utah and 33.6% of the Medicaid
sample in Colorado had an existing comorbid condition diag-
nosed during the baseline year.
Table 2 reports difference-in-differences estimates compar-

ing continuity of Medicaid coverage in Utah and Colorado
before and afterMedicaid expansion. In the baseline 2013 year,
Medicaid beneficiaries in Colorado were enrolled for an aver-
age of 10.5 months and 28.4% experienced a Medicaid cov-
erage disruption. In Utah during the baseline year, average
Medicaid enrollment was 9.5 months and 40.6% of Medicaid
beneficiaries experienced a coverage disruption. After Medic-
aid expansion (2014–2015 vs. 2013), continuity of Medicaid
coverage increased significantly among Colorado enrollees
relative to their Utah counterparts, gaining an additional
month of Medicaid coverage per year (p = 0.008) and
experiencing a 15.9 percentage-point reduction in the likeli-
hood of a Medicaid coverage disruption (p = 0.001). For both
outcomes, these results did not vary significantly by the base-
line presence of a comorbid condition.
Figure 1 shows the proportion of enrollees who experienced

a disruption in Medicaid coverage in Colorado and Utah by

Table 1 Characteristics of Medicaid Beneficiaries in Colorado and
Utah Enrolled as of January 2013

Variable Colorado Utah

Sample size 254,370 99,772
Female, % 67.4 64.8
Age (years), %
18–29 40.0 37.7
30–44 35.8 36.6
45–62 24.2 25.6

ED Visits in 2013, %
0 74.8 76.8
1 12.6 13.3
2 5.5 4.5
3+ 7.1 5.4

Hospitalizations in 2013, %
0 90.4 93.8
1 7.6 5.7
2+ 2.0 0.5

Office Visits in 2013, %
0 57.7 33.6
1–2 20.0 27.7
3–4 9.5 15.1
5+ 12.8 23.5

Elixhauser Comorbidity Index, %
0 67.7 61.4
1 18.5 23.1
2 7.5 9.7
3+ 6.3 5.8

Area-level characteristics
White, % 80.3 84.6
Black, % 5.3 1.3
Asian, % 2.4 2.1
Hispanic/Latino, % 18.5 17.2

Unemployed, % 6.5 5.4
Uninsured, % 17.9 17.3
Income below the federal poverty level, % 13.1 11.8
Mean regional median household income $51,881 $56,008
Graduated high school, % 85.8 87.5
Graduated college, % 28.8 27.1

Area-level characteristics drawn from the 2013 American Community
Survey at the level of the ZIP Code in Colorado and the level of the
Small Health Area in Utah. p values were computed using chi-square
tests for categorical variables and two-sample t tests for differences
between proportions. All characteristics are significantly different across
Colorado and Utah at the p < .001 level
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year. Rates of coverage disruptions are further broken down by
whether enrollees disenrolled (with no reenrollment) or expe-
rienced a gap in coverage and subsequently reenrolled in
Medicaid within the same calendar year. Enrollees in Colorado
experienced a sharp decline in both disenrollment and gaps in
coverage between 2013 and 2014, stabilizing in 2015. In
contrast, disenrollment rates in Utah were relatively stable in
2014–2015, before declining moderately in 2015.

DISCUSSION

In this two-state difference-in-difference analysis, we found
that Medicaid expansion was associated with significant re-
ductions inMedicaid insurance loss and coverage gaps among
those enrolled in Medicaid pre-expansion. Following expan-
sion, Medicaid enrollees in Colorado gained an additional
2 months of coverage over 2 years of follow-up and were 16
percentage points less likely to experience a coverage disrup-
tion in a given year compared to concurrent trends observed
for enrollees in Utah, a bordering state that did not expand
Medicaid.

We found that from 2013 to 2015, nearly 40% of Utah
Medicaid enrollees lost coverage each year. This figure aligns
with prior work; a national study examining data from 2000 to
2004 found that 43% of adults in Medicaid disenrolled within
12 months.9 In Colorado, the rate of Medicaid disenrollment
in 2013 was 28%, indicating that prior to expansion, Colorado
had higher Medicaid retention compared to Utah and the
national average. The Medicaid disenrollment rate in Colora-
do after expansion is lower than prior work predicted.
Sommers et al. estimated that less than half of low-income
adults in Colorado would experience continuous eligibility for
Medicaid or Marketplace coverage.17 Importantly, our mea-
sures of coverage continuity may differ from prior work
because we assessed coverage for those eligible for Medicaid
prior to expansion and used enrollment data from two specific
states. Nonetheless, our difference-in-differences estimates
suggest greater gains in coverage stability in Colorado among
our study population than prior studies predicted would occur
under the ACA.
To our knowledge, this study is the first to examine the

impact of the ACA’sMedicaid expansion on coverage stability
in Medicaid using administrative data. Evaluations of the

Table 2 Changes in Continuity of Medicaid Coverage in Colorado and Utah Before and After Medicaid Expansion, 2013-2015

Variable Colorado Utah Adjusted difference-
in-differences

95% confidence
interval

State 2013 2014–2015 Change 2013 2014–2015 Change

Number of months of Medicaid
coverage per year

10.5 11.2 0.7 9.5 9.2 − 0.3 1.0 (0.20, 1.8)

Probability of coverage
disruption per year

28.4% 10.8% − 17.6% 40.6% 38.1% − 2.5% − 15.9% (− 26.3, − 5.5)

Disenrollment is defined as exiting the Medicaid program without reenrolling within a
given calendar year. Gaps are defined as disenrollment and reenrollment within the same year
following a lapse in coverage greater than 31 days.

Figure 1 Rates of disenrollment and gaps among Medicaid enrollees in Colorado and Utah, 2013–2015.
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law’s impact on Medicaid churning are limited. Graves et al.
examined Medicaid retention in Massachusetts following the
2006 coverage expansions and reported decreases in coverage
lapses lasting 4-20 months.29 Sommers et al. compared
churning rates across three states that took different ap-
proaches to Medicaid expansion, finding no significant differ-
ences across expansion status.18 Again, these differences be-
tween our findings and other expansion evaluations could be
partially explained by choices of data sources and study
populations.
Medicaid expansion enabled enrollees with episodic Med-

icaid eligibility to maintain coverage in instances where they
would have become ineligible if not for expansion. Under
expansion in Colorado, pregnant women with incomes be-
tween 106 and 138% FPL were able to retain their Medicaid
coverage after delivery. Prior to expansion, women who did
not meet the more restrictive parental income thresholds
(106% FPL in Colorado, 44% FPL in Utah) were at risk of
losing coverage during the vulnerable postpartum period, a
pattern that has been documented nationally among postpar-
tum women enrolled in Medicaid.30 Similarly, parents with
incomes below 138% FPL who would have lost parental
eligibility status when their children turned 18 during the
pre-expansion period also gained new opportunities to main-
tain Medicaid coverage. Low-income Americans are more
likely to experience income volatility, often due to seasonable
or shift-based employment, which can trigger loss of cover-
age.31 Even without a change in categorical eligibility, Med-
icaid expansion provided greater latitude to enrollees who
experienced income fluctuations above pre-expansion income
cutoffs, reducing the likelihood that beneficiaries experience a
disruption in coverage.
We also hypothesize that changes to Colorado’s Medicaid

outreach and renewal policies played a role in our findings. In
2014, Colorado began offering real-time eligibility determina-
tions, allowing Medicaid beneficiaries to upload documents
electronically and verify their incomes after they started re-
ceiving benefits, and developed a mobile app through which
beneficiaries could update their enrollment information. Im-
portantly, Colorado also implemented a policy that allowed
applicants with fluctuating wages to annualize their incomes to
determine Medicaid eligibility.32 Because updates to
Colorado’s renewal system occurred contemporaneously with
expansion, we are unable to disentangle the effects of chang-
ing administrative policies from the coverage expansion itself.
However, these policies represent an important area of future
research as they may help explain the divergence between
coverage volatility predicted under expansion and
disenrollment rates derived from administrative data.
This study has several limitations. First, we were limited in

our ascertainment of differences between pre-period outcome
trends in Colorado and Utah by one year of pre-policy data.
While our assessment of quarterly continuous Medicaid cov-
erage during the 2013 baseline year did not indicate signifi-
cantly different trends in the two states prior to expansion, we

cannot rule out bias introduced by time-varying differences in
the outcomes.
Second, our study is limited to two states. This affects both

generalizability to other states and statistical concerns due to
just two-state clusters in our analysis. On the first issue, Utah
and Colorado are large states with urban and rural regions that
have similarities to many states still considering Medicaid
expansion. Regarding the estimation of standard errors with
two clusters, an alternative approach to clustering produced
similar results (see online Appendix A6). Taken together with
the magnitude of our effects and the sample sizes observed in
each state, we believe it is highly unlikely our difference-in-
differences estimates achieved statistical significance due to
chance. Third, we lacked detailed demographic data, though
we were able to include important area-level factors. Finally,
the APCDs did not include information on reason for Medic-
aid eligibility; stratifying by categorical eligibility group
would be an informative area of future work.
In conclusion, we found that Medicaid expansion was asso-

ciated with improvements in the continuity of Medicaid cover-
age among those enrolled prior to expansion. Colorado’s reduc-
tions in Medicaid churning after expansion hold important
lessons for other states faced with high Medicaid coverage
instability. These findings also have implications related to
access to care and administrative efficiency for other state
Medicaid programs that are considering or actively
implementing Medicaid expansion. One such state is Utah,
where residents passed a Medicaid expansion ballot initiative
in November of 2018 which has recently faced legislative
challenges. These results provide important evidence that Med-
icaid expansion is an effective strategy not only to expand
coverage to uninsured individuals but also to reduce coverage
disruptions for those already enrolled in the Medicaid program.
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