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Abstract

Background: Emergency Department (ED) visits are common among adults with intellectual
and developmental disabilities (IDD). However, little is known about how ED use has varied over
time in this population, or how it has been affected by recent Medicaid policy changes.
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Objective: To examine temporal trends in ED use among adult Medicaid members with IDD in
eight states that ranged in the extent to which they had implemented state-level Medicaid policy
changes that might affect ED use.

Methods: We conducted repeated cross-sectional analyses of 2010-2016 Medicaid claims data.
Quarterly analyses included adults ages 18-64 years with IDD (identified by diagnosis codes) who
were continuously enrolled in Medicaid for the past 12 months. We assessed change in number

of ED visits per 1000 member months from 2010 to 2016 overall and interacted with state level
policy changes such as Medicaid expansion.

Results: States with no Medicaid expansion experienced an increase in ED visits (linear trend
coefficient: 1.13, p < 0.01), while states operating expansion via waiver had a much smaller
(non-significant) increase, and states with ACA-governed expansion had a decrease in ED visits
(linear trend coefficient: 1.17, p < 0.01). Other policy changes had limited or no association with
ED visits.

Conclusions: Medicaid expansion was associated with modest reduction or limited increase in
ED visits compared to no expansion. We found no consistent decrease in ED visits in association
with other Medicaid policy changes.

Keywords

Intellectual disability; Developmental disabilities; Emergency departments; Medicaid; Health
policy

Individuals with intellectual and developmental disabilities (IDD) constituted 1-2% of the
adult population of the United States in 2014.1 While the numbers of adults with IDD are
small relative to the general population, their utilization of hospital-based health services
— including emergency departments (EDs) — is high.2 High use of acute care services
may be due in part to poorer health and greater complexity of health needs in the IDD
population.34 However, recent research has found that nearly 20% of ED visits among
adults with intellectual disabilities in South Carolina were for conditions for which timely
outpatient care could potentially prevent the need for ED visits or inpatient hospitalization.®
Similarly, a study in a multi-state sample of adults with IDD found that many of the most
common conditions for which adults with IDD visited EDs could potentially be managed
through timely access to non-emergency care instead.

Most adults with 1DD rely on Medicaid for healthcare coverage.3 Medicaid programs in
many states have implemented a variety of policy changes over the past several years
intended to improve care coordination, access, and quality for Medicaid members as a
whole, or for particular subgroups of Medicaid members. These changes include Medicaid
expansion to provide coverage to previously ineligible people, transitions to managed care,
and other delivery system reforms.” Because substantial portions of ED visits among
adults with IDD are potentially preventable,®8 such policy changes could lead to lower
ED use among adults with IDD. In fact, research in Illinois found a substantial decrease

in ED visits among adult Medicaid members with IDD following the state’s transition

to a managed care model.2 In other states, certain health care delivery policy changes

such as implementation of Accountable Care Organizations and ED copayments have been
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associated with reductions in ED use in the general Medicaid population,8-10 but their
impact on Medicaid members with IDD is unknown. Some research on ED use following
Medicaid expansion has reported increased outpatient utilization in non-emergency settings
and reduced ED use among low income adults.1! However, such changes may have been
driven by a reduction in the proportion of the population that was uninsured rather than
changes in the way health care was utilized by Medicaid members who were already
enrolled prior to expansion. Indeed, multiple studies have found reductions in self-pay ED
visits but an increase in ED visits covered by Medicaid following expansion.12-19 None of
these Medicaid expansion studies have assessed impacts for adults with IDD. Therefore, the
purpose of this study was to examine changes over time in ED visits among adult Medicaid
members with IDD in eight states that ranged in the extent to which they had implemented
state-level Medicaid policy changes that might affect ED use.

Methods

Study design

This study utilized a repeated cross-sectional design, analyzing data by quarter across the
time period 2010-2016.

Data sources

Data were drawn from Medicaid claims in eight states participating in a larger project

on healthcare utilization among individuals with IDD. These states were: lowa, Kansas,
Massachusetts, Michigan, Montana, New York, Oregon, and South Carolina. Analysts in
each state obtained claims data from their state’s Medicaid agency. The study was reviewed
and approved by the Medicaid agencies in each state. In some cases, the Institutional Review
Board made a review and in other states this was not required.

Case definition of IDD

IDD is an umbrella term encompassing conditions (e.g., autism spectrum disorder, cerebral
palsy, Down syndrome) that are typically present from birth and are expected to have long
term impacts on physical, intellectual, and/or emotional development and functioning.2% We
searched claims data for ICD-9-CM and ICD-10-CM codes related to IDD over the study
period. The approach for identifying individuals with IDD has been described in detail
elsewhere.2! In brief, Medicaid members who had one inpatient encounter with an IDD
diagnosis code, or two outpatient non-pharmacy/non-laboratory service encounters with IDD
diagnosis codes separated by at least one month, were categorized as having IDD. The list
of applicable diagnosis codes was based on algorithms for potentially disabling conditions,
available from the Chronic Conditions Data Warehouse of the Centers for Medicare and
Medicaid Services. Because these are non-transient diagnoses, individuals identified as
having IDD at any point within the study period (2010-2016) were considered to have IDD
for the entire period.

Study populations

Our analyses focused on adults diagnosed with IDD, as described above. Because we did
not have access to Medicare claims data, we included only those exclusively covered by
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Medicaid (47.2% of Medicaid-enrolled adults with IDD in the states participating in our
study). To be included in the sample for a given quarter, an individual also needed to meet
the following criteria:

1 Continuously enrolled in Medicaid for at least 12 months (all three months of the
quarter, plus the preceding nine months); and

2. At least 18 years of age at the beginning of the quarter and not yet 65 years of
age at the end of the quarter.

Identification of emergency department visits

We identified ED visits using current procedural terminology (CPT) codes, revenue codes,
and place of service codes in each state’s Medicaid data. Then, we determined whether each
ED visit resulted in an inpatient admission to a hospital. Because available data elements
varied across states, we used one of the following two approaches, as applicable, to make
this determination. The first approach identified ED visits as resulting in a hospitalization if
a member had any inpatient claims on the same date of service or the following day. The
second method relied on patient discharge status codes to identify visits that resulted in a
hospital admission. ED visits without either of these indications of inpatient admission were
categorized as outpatient visits.

Policy change variables

We defined three variables related to state Medicaid policy changes. The first, transition

to managed care, was coded dichotomously. If states transitioned from fee-for-service to
managed care during the study period, they were coded as 1 = yes. If baseline status
(whether already managed care, a mix of managed care and fee-for-service, or entirely
fee-for-service) remained unchanged during the study period, the state received a code

of 0 = no change. Second, we grouped Medicaid expansion pursuant to the Affordable

Care Act (ACA) into three categories: 0 = no expansion, 1 = expansion implemented
through a Section 1115 waiver which allows states to operate their expansion program

with greater flexibility than that allowed under the law (“expansion via waiver”), or 2 =
expansion as set forth under the ACA (“full expansion™). Third, we created three categories
indicating implementation of policies with potential to reduce ED visits within the Medicaid
population: 0 = no applicable policy change, 1 = modest or targeted reforms, or 2 =

major reforms. Major reforms included large-scale delivery system transformations aimed at
improving health care delivery for the entire state Medicaid population, such as Oregon’s
1115 waiver reform which established Coordinated Care Organizations statewide with
global budgets for integrating physical, mental, and oral health care delivery.22 Modest or
targeted reforms included smaller scale efforts typically restricted to a particular Medicaid
subpopulation (e.g., patients with serious mental illness). Categorization of states on each of
the three policy changes variables is shown in Table 1.

Data analyses

Each state supplied the following data for each calendar quarter from the beginning of 2010
through the end of 2016: 1) total number of unique members with IDD; 2) number of
female versus male members with IDD; 3) number of members with IDD in each of the
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following age groups: 18-29 (reference group), 30-39, 40-49, 50-64; 4) total number of

ED visits among adults with IDD; 5) number of ED visits leading to admission (inpatient
ED visits); and 6) number of visits with patient treated in ED and released (outpatient ED
visits). If available, states also supplied race/ethnicity data; however, not all states had this
information. We reviewed trends by state and noted that one state exhibited a particularly
dramatic increase in enrollment during the study period that did not correspond to the timing
of Medicaid expansion. We examined demographic and disability characteristics of members
before and after the increase and found minimal differences. To prevent the large change in
numbers from skewing results, we included only those quarters after the increase (from first
quarter of 2013 on) for this state.

We calculated the overall number of ED visits per 2000 member months in each quarter
in each state, as well as the number of visits per 2000 member months that led to hospital
admission (inpatient ED visits) versus being treated in the ED and released (outpatient ED
visits). We then averaged state-level ED visit prevalence per quarter across states. This
approach weighted each state equally, as opposed to assigning higher weights to more
populous states. We did not use weights because we conducted our analysis at the state-
level, examining the association between policy changes and average state-level ED rates.
We graphed the number of ED visits per 1000 member months in each quarter for all states
combined, and sequentially stratified on the following variables: 1) Transition to managed
care (no =0, yes = 1); 2) Medicaid expansion status (0 = no expansion, 1 = expansion via
waiver, 2 = full expansion; and 3) implementation of policies intended to reduce ED visits
within the Medicaid population (0 = no applicable policy change, 1 = modest or targeted
reforms, 2 = major reforms).

To assess the overall linear time trend across all participating states, we estimated the
following regression equation:

Va=X'uf+ F+1*5+¢€,

where ygis the number of ED visits per 1000 member months for quarter Zin state s; X',
are patient characteristics consistently measured across states (percent female, percent of
members in each age group); Fsare state-level fixed effects; #is the time relative to the first
quarter of 2010 (i.e., t =1 for 2010Q1, t = 2 for 2010Q2 ... t = 28 for 2016Q4); and ¢, is the
error term, assumed to be correlated at the state level. The coefficient § measures the time
trend. We included state fixed effects to control for level differences across states that may
be associated with state policies. Not controlling for such level differences might bias trend
estimates if outcome levels are systematically different in states characterized by different
policy changes.

To explore how each of the state-level policy changes during the study period was associated
with change in ED visits, we conducted three separate regression analyses. In the first
(examining transition to managed care), we used the following regression equation:

Vo= X'af+ F,+1%6+1% Policy0 + €,
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where Policy is a binary variable indicating presence or absence of a transition to managed
care during the study period. The coefficient § measures the time trend among states with
no transition and the coefficient © measures the time trend among states that transitioned

to managed care during the study period. We tested whether the time trend was identical in
states with the policy change compared to states with no such policy change (i.e., whether 6
= 0). If © did not equal zero, this implied differential trends for the two groups of states.

For the remaining analyses, where the policy change variable included 3 categories rather
than being binary, we used the following regression formula:

Vo =X'gfp+ Fs+1t*6+1t* Policyl,0 +t* Policy2,0 + ¢

where Policy1 and Policy2 indicated expansion via waiver and full expansion, respectively,
for Medicaid expansion; and modest/targeted reforms and major reforms, respectively, for
policies intended to reduce ED visits within the Medicaid population.

The three regression analyses (one for each type of policy change) were conducted

once for overall ED visits and then separately for visits leading to inpatient admissions
versus outpatient ED visits. We conducted sensitivity analyses in which we additionally
controlled for increases in Medicaid enrollment across the study period. Results changed
only minimally, and these changes did not affect our conclusions; therefore, we report only
the results of our main analyses. All analyses were conducted in R.23

The total number of people with IDD in our sample increased from 53,751 in 2010 to 88,112
in 2016 (Table 2). This change included increases in each state as well as the addition of

one state in 2013. At the beginning of the study period, slightly more than half of these
members were male, 18-29 years old and recorded as White race. Seventy percent (70%)
were recorded as non-Hispanic ethnicity. From 2010 to 2016, the proportions of male and
young members increased slightly.

The number of total ED visits per 1000 member months ranged from less than 25 visits to
more than 125 visits per 1000 member months (Fig. 1). The average number of total and
outpatient ED visits increased steadily over time, with the trend being statistically significant
for outpatient visits (linear trend coefficient [8]: 0.48; p < 0.05) (Table 3). Inpatient ED
visits did not exhibit a linear time trend. Adjusting for demographic characteristics resulted
in more negative linear time trends for all outcomes, suggesting that changes in the study
population over time contributed to some of the increase in total and outpatient ED visits
(details available in Supplemental Data). For inpatient ED visits, the adjusted linear time
trend was negative and statistically significant (6: 0.33; p < 0.05).

States that transitioned to managed care during the study period did not show a differential
linear trend in total, outpatient, or inpatient ED visits compared to states without such
transitions. States with no Medicaid expansion had a strong increase in total and outpatient
ED visits (6 for total ED visits: 1.13; p < 0.01; & for outpatient ED visits: 1.03, p <
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0.01). Multiplying these estimates by the number of quarters (28) implies an increase in
total and outpatient ED visits of approximately 29-32 visits per 1000 member months over
the course of the study period, although the effects were attenuated when we adjusted for
demographic characteristics. In contrast, states that implemented Medicaid expansion via
waiver had a much smaller and non-significant increase, and states with a full Medicaid
expansion experienced a slight decrease in total ED visits and outpatient ED visits (Fig. 2).
Linear trends in inpatient ED visits were similar across states that did or did not expand
Medicaid.

Health care reform efforts were not clearly associated with lower total or outpatient ED

use among Medicaid-enrolled adults with IDD. States with no health care reform had a
significant decline in adjusted inpatient ED visits (6: 0.32; p < 0.05). States with small-scale
health care reform efforts had a significantly more positive unadjusted time trend than
states with no such reform (&: 0.37; p < 0.001), but the estimate was not significant after
accounting for demographic changes (Table 3).

Discussion

Although prior research has examined effects of Medicaid policy changes on ED use

in the general adult Medicaid population,®-10:12-19 few previous studies have examined
possible changes for adults with IDD. Overall, there was a steady increase in ED visits

over time in our multi-state sample of adults with IDD. We found minimal association
between ED use and health care reform efforts or transition to managed care. However,

total and outpatient ED visits decreased slightly in states with full Medicaid expansion

and showed no significant change in states with Medicaid expansion via waiver while
increasing significantly in non-expansion states. This is in contrast to several studies
reporting increased ED use by Medicaid members as a whole following expansion.12-19 |n
those studies, many of the newly enrolled Medicaid members had previously been uninsured
and may have had significant health challenges.1® Conversely, because most adults with
IDD were eligible for Medicaid prior to expansion, those with the most significant health
care needs may have already had coverage; new members with IDD in expansion states

may therefore have been healthier or had less severe disabilities, as suggested by other
research.2* Additional research is needed to determine whether the changes in ED utilization
among adults with IDD are correlated with their health status; receipt of primary care,
clinical preventive services, and coordinated care; and overall health care costs. In addition,
other research has linked expansion to improvements in health for the overall Medicaid
population1:25 but has not explored health changes for Medicaid members with IDD.

Medicaid enrollment for people with IDD increased during the study period in every state
in our sample, but increases were more abrupt and typically larger in states that expanded
Medicaid. These increases in Medicaid enrollment may be attributed at least in part to

the “welcome mat” effect, in which enrollment of previously eligible individuals increased
due to publicity about coverage expansions under the ACA.1726 There were statistically
significant post-ACA increases in Medicaid enrollment for people with disabilities in

both Medicaid expansion and non-expansion states, but increases were larger in expansion
states.24:26 Prior to expansion, most people with disabilities wishing to qualify for Medicaid
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coverage first had to apply for Supplemental Security Income (SSI) and go through a
disability determination process that required them to declare they could not engage

in substantial work.2” SSI beneficiaries remain eligible for traditional Medicaid in both
expansion and non-expansion states. However, Medicaid expansion under the ACA may
allow some people with IDD to qualify for Medicaid on the basis of income alone, thereby
making the enrollment process easier in those states.?427 Ease of enrollment may have
encouraged more adults with 1DD to enroll in Medicaid when they had not previously
taken that step.27:28 It is possible that new enrollees with IDD in expansion states may
have differed in important ways from Medicaid members with IDD during pre-expansion
time periods and in non-expansion states.24 Further research is needed regarding the
socioeconomic and health characteristics of new Medicaid members with IDD in expansion
states, and how these characteristics could potentially be associated with differences in ED
use.

The repeated cross-sectional design of our study provides information about patterns of ED
use in entire population groups at multiple points in time rather than longitudinal data for
specific individuals. Thus, the changes in ED use we observed may reflect changes in the
composition and health characteristics of adult Medicaid members with IDD during our
study period. We did not control for health characteristics such as comorbidities, which
would be relevant to examine in future research. Our study also was not able to control for
differences in race and ethnicity because not all states had these data available. Further, our
study utilized data from eight states participating in a larger study of healthcare utilization
among individuals with IDD. As such, our findings may not be representative of the broader
U.S. population of adults with IDD or the effects of similar policy changes in other states.
In particular, our sample included only one southern state and it was one that had not
participated in Medicaid expansion. Given evidence that health is generally worse in the
southeast than in other parts of the country,2 these broader patterns may have confounded
our findings regarding the association between lack of Medicaid expansion and increases
in ED visits. Our findings may also be unrepresentative of Medicaid-enrolled adults with
IDD who are also enrolled in Medicare, given that we excluded dual enrollees because we
did not have access to Medicare claims data. In light of existing research pertaining to the
general Medicaid population, we focused our analyses on adults with IDD only. As part

of furthering the evidence base, future research could focus on direct comparisons between
ED use of adults with IDD and comparable adults without IDD in the Medicaid population.
Moreover, we focused our analyses specifically on ED use. Additional investigation is
needed into the possibility of corresponding changes in outpatient care among adults with
IDD in relation to Medicaid expansion.

Conclusions

The study findings suggest that Medicaid expansion may affect ED utilization by adults with
IDD somewhat, whereas managed care transitions and other health reforms may have little
or no impact. Interventions specifically targeted to the needs of the IDD population may

be needed to ensure appropriate non-emergency management of medical conditions among
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adults with IDD. Recent research indicates that primary care is underutilized by population
groups with the most potential to benefit from it, including people with developmental
disabilities.39 Improving receipt and continuity of quality health care and disability inclusive
health promotion services early in the life course (e.g., during transition from pediatric

to adult care) could have substantial impact on public health and downstream health

care costs.3! Previously, increases in the Medicaid payment rate have been associated

with greater availability of primary care appointments without increased wait times.32
Clinicians could be further incentivized to provide outpatient care to patients with IDD

if metrics around reducing ED use were risk adjusted to support clinicians caring for
patients with predictably higher use.39 In addition, while the number of medical, nursing,
and dental schools that provide specific educational experiences about care of people

with IDD is growing, more such education is needed, along with continuing education

and training for practicing clinicians.33 Increasing providers’ knowledge and skills sets
could enhance preventive care, disease management, and communication between healthcare
providers, patients with IDD, and their caregivers.33-36 These approaches need development,
evaluation, and dissemination in the literature so best practices in outpatient medicine are
available to people with IDD and their providers, thereby potentially reducing the use of the
ED.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.

Total emergency department visits for adults with intellectual and developmental disabilities,
by state and quarter— eight US states, 2010-2016.
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Fig. 2.

Total emergency department visits for adults with intellectual and developmental disabilities,
by Medicaid expansion status — eight US states, 2010-2016. Note: Waiver = Medicaid
expansion via waiver of certain requirements of the Affordable Care Act; Full = Medicaid
expansion as set forth under the Affordable Care Act; None = No Medicaid expansion.
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Demographic characteristics of Medicaid members ages 18-64 years with intellectual and developmental

disabilities at beginning and end of study period— eight US states, 2010-2016.

2010 2016
(N =53751) (N = 88,112)2
Gender
Female 23,780 44.24% 35836 40.67%
Male 29,971 55.76% 52,276 59.33%
Age (years)
18-29 31,272 58.18% 53,065 60.22%
30-39 10,029 18.66% 17,286 19.62%
40-49 6609 12.29% 8137 9.23%
50-64 5841 10.87% 9624 10.92%
Race
White 29,347 5458% 46,308 52.54%
Black 12,368 23.00% 19,728 22.38%
Other 8495 15.80% 14,021 15.91%
Unknown? ~ 3558  6.62% 8080  9.17%
Ethnicity
Hispanic 6852 12.75% 10,258 11.64%
Non-Hispanic 37,609 69.97% 64,770 73.51%
Unknownt 9290  17.28% 13,084 14.85%

aEnrollment increases from 2010 to 2016 reflect the addition of one state in 2013, as well as increases within each state.

b . .
Some states did not have race and/or ethnicity data recorded.
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Table 3

Unadjusted and adjusted linear trends in total, outpatient, and inpatient emergency department visits for adults
with intellectual and developmental disabilities, by policy change— eight US states, 2010-2016.

Total Outpatient Inpatient

Reform Unadj. Adjusted Unadj. Adjusted Unadj. Adjusted

Trends across states
0.45 -0.31 04g* 0.2 -003  _ga3*

Managed care transition

No -0.13 -0.23 0.06 0.11 -0.19 -0.34

Yes 0.63 -0.24 0.37 -0.31 0.27 0.04
Medicaid expansion

No 113** 054 103** 075 0.09 -0.17

Waiver -0.80 -0.96 -0.79 -0.85 -0.01 -0.07

Full 147" -107™ -090" -093* 028  -019
Healthcare reform

No -0.27 0.32 -0.08 0.68 -0.20 032"

Large 0.23 -0.74 0.21 -0.76 0.01 -0.03

Small 111 -0.04 0.75 -0.22 0377 019

Notes: Numbers show coefficients of linear trends (for no policy change) and interaction terms between linear trends and policy indicators. Adding
the estimate for the interaction term to that for the linear trend yields the estimated direction and magnitude of change in ED visits associated with
the applicable policy change (e.g., —0.80 + 1.13 = 0.33 for Medicaid expansion via waiver [unadjusted]). Regressions for unadjusted trends include
the intercept, time trend, and policy indicators. Regression for adjusted trends also include state fixed effects and demographic characteristics (age;
Sex).

Significance codes:

-
p <0.05;

Aok

<0.0L;

Aok

D <0.001.

Source: State Medicaid claims and enrollment records, 2010-2016.
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