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Abstract: To estimate how the Affordable Care Act’s Medicaid expansions will affect demand for
services, we measured ambulatory care utilization among adult patients who gained insurance dur-
ing Oregon’s 2008 Medicaid expansion. Using electronic health record data from 67 community
health centers, we assessed pre- and postcoverage utilization among patients who gained insur-
ance, compared with patients continuously insured or uninsured. In comparisons of the pre- and
postcoverage periods, mean annual encounters among persons who gained insurance increased
22% to 35%, but declined in the comparison groups. These findings suggest that providers should
expect a significant increase in demand among patients who gain Medicaid coverage through the
Affordable Care Act. Key words: Affordable Care Act, ambulatory care utilization, insurance,
Medicaid
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age through the Affordable Care Act (ACA).
Health insurance expansions will particularly
impact patients who receive care in commu-
nity health centers (CHCs) and other “safety
net” settings. In 2011, CHCs provided primary
care to more than 20 million patients, many
of whom will likely benefit from new oppor-
tunities to gain health insurance under the
ACA (Morgan, 2012; National Association of
Community Health Centers, 2013; The White
House, 2012). Although CHCs provide care
regardless of patients’ coverage (Hawkins &
Groves, 2011), insurance status still influences
care-seeking behaviors and service receipt in
these settings. Uninsured persons are often
less likely to receive recommended care—
even if their health status indicates a height-
ened need for services (Gold et al., 2012;
Hicks et al., 2006; Shi & Stevens, 2007; Zhang
et al., 2009). Thus, it is predicted that CHCs
and other primary care providers who ac-
cept Medicaid will experience increased de-
mand when the ACA is fully enacted. There
is a need to better understand how newly in-
sured patients might utilize care subsequent
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to a Medicaid expansion, to help providers
serving Medicaid populations anticipate
ACA-related changes in demand (Sommers
et al., 2013).

Policy-driven insurance expansions have
been studied in the past to gain insight into
how care-seeking behaviors change when
a previously uninsured population receives
coverage (Buchmueller et al., 2005; Decker
et al., 2012; McWilliams et al., 2007; Polsky,
2011). For example, after states expanded
children’s coverage through the Children’s
Health Insurance Program, pediatric pri-
mary care utilization increased 9% to 39%
(Davidoff et al., 2005; Duderstadt et al.,
2006; Eisert & Gabow, 2002; Kempe et al.,
2005; Kenney, 2007; Szilagyi et al., 2004).
After Massachusetts’ 2006 reforms, utilization
increased among the newly insured (Ku,
Jones, Shin, Byrne, & Long, 2011; Long &
Stockley, 2011; Miller, 2012); Massachusetts’
CHCs reported a 31% increase in the number
of patients served between 2005 and 2009
(Ku, Jones, Shin, Byrne, & Long, 2011). How-
ever, most previous studies of postexpansion
utilization used self-reported data, which
is subject to biases, or claims data, which
precludes comparisons with the uninsured
(Buchmueller et al., 2005; Davidoff et al.,
2005; Decker et al., 2012; Duderstadt et al.,
2006; Finkelstein et al., 2012; Freeman et al.,
2008; Hofer et al., 2011; Kempe et al., 2005;
Kenney, 2007; Ku, Jones, Shin, Byrne, & Long,
2011; Long & Stockley, 2011; McWilliams
et al., 2007; Miller, 2012; Szilagyi et al., 2004).

In 2008, the Oregon Health Plan expanded
Medicaid coverage to approximately 10 000
previously uninsured nonelderly adults earn-
ing less than 100% of the Federal Poverty
Level (FPL) (Allen et al., 2010; Baicker et al.,
2013; Baicker & Finkelstein, 2011; Finkelstein
et al., 2012). We used CHCs’ electronic health
record (EHR) data to assess utilization pat-
terns among CHC patients in Oregon who
obtained Medicaid coverage during the time
of this Medicaid expansion. To estimate how
demand may change among patients seeking
ambulatory services after the ACA Medicaid
expansions, we measured (i) utilization of
CHC services among adult CHC patients who
gained health insurance coverage in 2008, as

documented in the EHR; (ii) how those who
gained insurance utilized care compared with
persons with no coverage changes (those
who remained continuously insured or unin-
sured); and (iii) the timing of postcoverage
CHC services utilization among those who
gained insurance.

METHODS

Data sources

The OCHIN community health informa-
tion network, a nonprofit organization, serves
more than 300 CHCs in 14 states; member
clinics share a single, linked, fully integrated
EHR. Patients’ insurance coverage status was
identified in EHR data from 67 Oregon clin-
ics that had the OCHIN EHR by July 2006;
we augmented the EHR data through linkage
to Medicaid coverage data. We extracted all
other patient-level data from the EHR, includ-
ing demographic data collected at clinic visits.

Study population

We identified 28 508 persons meeting the
following criteria: aged 19 to 64 years
throughout the study period; no record of in-
surance other than Medicaid in 2007 to 2009;
1 or more primary care visit(s) to any OCHIN
CHC in Oregon before 2008, plus 1 or more
visit(s) between their coverage “start date”
(defined below) and December 31, 2011, to
identify “established” clinic patients and en-
sure a minimum of continuity; and alive at
the study end. We also excluded women who
were pregnant at any point during the study
period, as pregnancy incurs changes in both
eligibility for public coverage and utilization.

Insurance group definitions

Our “cases” were persons who were
continuously uninsured for 1 or more years
before gaining Medicaid coverage in 2008
(precoverage) and then continuously insured
for 1 or more years from the coverage start
date (postcoverage) (n = 1217). We sought
to compare this group with persons who had
continuous Medicaid coverage, and also with
persons who were continuously uninsured,
in analogous time periods. To do so, all
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comparison group members were randomly
assigned a 2008 “start date” on the basis of
the distribution of Medicaid coverage start
dates among those who gained insurance.
(For example, 10% of those in the group who
gained insurance had an actual Medicaid start
date of March 11, 2008, so that start date
was randomly assigned to 10% of persons in
each comparison group.) The “continuously
uninsured” had no coverage for 1 or more
years before and 1 or more years after their
assigned start date (n = 20 964); the “con-
tinuously insured” had Medicaid coverage
for 1 or more years pre- and 1 or more years
post–start date (n = 6327).

Utilization measurement

For the years pre- and post–start date, we
measured each group’s unadjusted annual uti-
lization of (1) in-person primary care visits,
excluding dental; (2) mental and behavioral
health encounters; (3) all billed encounters,
including those in (1) and (2); and (4) ser-
vices received at any encounter, identified us-
ing standard procedure codes. Services were
further stratified into labs, immunizations and
injections, imaging, and referrals.

Analyses

First we used chi-square and t test analy-
ses to conduct between-group comparisons
of the study groups’ demographic characteris-
tics. Then we assessed within-group pre- ver-
sus post–start date changes in the utilization
measures—the absolute change within each
group—using paired t test statistics. Next
we conducted adjusted comparisons of pre-
and postutilization rates, expressed as rate ra-
tios, obtained using generalized mixed mod-
els with a Poisson link that adjusted for age
at coverage start date, gender, race/ethnicity,
household income as percentage of FPL av-
eraged across the study period, and the num-
ber of chronic conditions at the coverage start
date. If a patient had missing FPL data, it was
imputed as the average from other encoun-
ters outside of the study period, when avail-
able. The baseline count of chronic condi-
tions was calculated using the Johns Hopkins
Advanced Clinical Groups (ACG) System us-

ing diagnosis data in the EHR record in the
12 months before the start date (The Johns
Hopkins ACG R© System, 2011). Patients’ pri-
mary clinic was entered as a random effect
to account for correlation within clinics. Last,
we compared pre- and postcoverage utiliza-
tion patterns over time between the study
groups by estimating adjusted monthly en-
counter rates (utilization measure 3) and 95%
confidence intervals, using a Poisson mixed-
effects regression model adjusted for patient
and clinic characteristics as described previ-
ously.

This study was reviewed and approved by
the Oregon Health & Science University insti-
tutional review board.

RESULTS

Persons who gained insurance—the study
cases—differed significantly from comparison
groups on gender, race/ethnicity, age (differ-
ent from the continuously uninsured only),
household income as percentage of FPL, and
the number of chronic conditions at the cov-
erage start date (Table 1). Notably, the cases
had lower rates of chronic diseases at baseline
when compared to the continuously insured,
but higher rates than the continuously unin-
sured.

Within-group comparisons of CHC en-
counter and service utilization in the years
before and after the coverage start date are
shown in Table 2. Persons with continuous
coverage had the highest overall utilization,
and the continuously uninsured had the low-
est. Among persons who gained insurance,
the precoverage mean of 4.5 encounters rose
to 6.1 in the postcoverage period, a rela-
tive increase of more than 35%; their pre-
coverage mean of 3.8 primary care visits in-
creased to 4.6, a relative increase of 22%.
These metrics decreased for both the con-
tinuously insured and continuously uninsured
comparison groups. Mean number of mental/
behavioral health encounters increased in
all groups, although only minimally among
the continuously uninsured. Of persons who
gained insurance, 19% had no primary care
visit in the precoverage year, decreasing to
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Table 1. Demographic Characteristics of Study Groups as of Coverage Start Date

Cases (Gained
Insurance)
(n = 1217)

Continuously
Insured

(n = 6327)

Continuously
Uninsured

(n = 20 964)

Gender, no. (%)
Male 430 (35.3) 1867 (29.5) 8782 (41.9)
Female 787 (64.7) 4460 (70.5) 12 180 (58.1)
Missing/unknown 0 0 2 (0.01)
P valuea vs cases <.001 <.001

Race/ethnicity, no. (%)
Non-Hispanic white 795 (65.3) 4435 (70.1) 8292 (39.6)
Hispanic 252 (20.7) 561 (8.9) 10 733 (51.2)
Non-Hispanic other 138 (11.3) 1125 (17.8) 1299 (6.2)
Missing/unknown 32 (2.6) 206 (3.3) 640 (3.1)
P valuea vs cases <.001 <.001
Age, mean (SD), y 40.9 (11.3) 41.4 (12.0) 38.3 (11.2)
P valueb vs. cases 0.26 <.001

Percent of Federal Poverty Levelc, no. (%)
<100% 1027 (84.4) 5165 (81.6) 13 925 (66.4)
≥100% 182 (15.0) 1024 (16.2) 6869 (32.8)
Missing/unknown 8 (0.7) 138 (2.2) 170 (0.8)
P valuea vs. cases <.001 <.001

Chronic condition count,d no. (%)
0 519 (42.7) 2049 (32.4) 10 329 (49.3)
1–2 330 (27.1) 2285 (36.1) 4415 (21.1)
3+ 129 (10.6) 1414 (22.4) 894 (4.3)
Missing/unknown 239 (19.6) 579 (9.2) 5326 (25.4)
P valuea vs cases <.001 <.001

aChi-square test.
bTwo-sample t test.
cAverage across study period; for patients with missing FPL data in study period, imputed as the average from other
encounters outside of study period where available.
dChronic condition count obtained from Johns Hopkins Advanced Clinical Groups (ACG) System; the missing/unknown
category indicates that patients had no data to assess pre–“start date.”

7% in the postcoverage year. In the compar-
ison groups, this percentage increased (data
not shown). Mean number of services ordered
or received doubled among those who gained
insurance; this relative change was consider-
ably smaller in the other insurance groups.

Table 3 shows the rate ratios of pre- ver-
sus postcoverage utilization for the 3 study
groups, and how these differ between the
groups after controlling for differences in the
groups’ characteristics. Similar to our unad-
justed results, utilization among those who
gained insurance increased for all measures.
The magnitude of the change in utilization in
this group significantly exceeded that in both

comparison groups in all measures except im-
munizations and injections, even in adjusted
analyses.

Adjusted monthly encounter rates over the
study period are shown in Figure 1. Overall,
CHC utilization among persons who gained
insurance increased immediately after cover-
age began. Their postcoverage utilization then
reached a level similar to that among the con-
tinuously insured and remained at that level
throughout follow-up. All-encounter utiliza-
tion among those who gained insurance was
significantly higher than among the continu-
ously insured in months 2 to 6 (significance
was borderline in month 4). These results
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Figure 1. Comparison of monthly adjusteda encounter ratesb by patient group. aAdjusted for age, gender,
race/ethnicity, percentage of Federal Poverty Level, the number of chronic conditions, and primary
clinic as random effect. bRates are averaged over each 1-month interval. The coverage start date begins
immediately after month -1. Start dates were randomly assigned to the continuously insured and uninsured
groups based on the distribution of cases’ 2008 coverage start dates.

were very similar when limited to primary
care office visits only (not shown).

DISCUSSION

States preparing to expand Medicaid cov-
erage to previously uninsured populations
must estimate how these expansions will im-
pact demand on CHCs and other primary
care providers (Ku, Jones, Shin, Bruen, &
Hayes, 2011). Previous studies using clinic-
level aggregated reports, self-reported data,
and claims data to report increased utiliza-
tion among newly insured persons were disad-
vantaged by limitations associated with these
data sources (Hofer et al., 2011; Ku, Jones,
Shin, Byrne, & Long, 2011). The results pre-
sented here confirm prior predictions of in-
creased utilization, and the use of EHR data ad-
dresses some of previous studies’ limitations.
The population of persons who gained insur-
ance in this study is a reasonable proxy for
persons who will become eligible for Medi-
caid under the ACA expansion: most (84%)
of those in this study who gained insurance
had household incomes less than 100% of the
FPL, the cutoff relevant to the 2008 Oregon
expansion, and 93% had incomes 138% of the
FPL or less, the cutoff for Medicaid expansion
under the ACA.

These findings are directly applicable to es-
timating how ACA expansions will impact
demand for ambulatory care services from
providers serving Medicaid populations. In
this study, utilization of all encounters in-
creased 35% or more among newly insured,
established CHC patients in the year after Ore-
gon’s 2008 Medicaid expansion; in-person pri-
mary care visit utilization increased 22%; and
services ordered or received doubled. These
results are consistent with those from a sur-
vey conducted in a subset of patients who
received coverage through Oregon’s 2008 ex-
pansion, who reported increases in the num-
ber of office visits made after receiving cover-
age (Baicker et al., 2013).

In this study, utilization among the contin-
uously insured and continuously uninsured
comparison groups was relatively stable
compared with utilization among the newly
insured, suggesting that postcoverage utiliza-
tion changes among those who gained insur-
ance were likely related to their gaining cov-
erage, and not attributable to secular trends
or concurrent initiatives. However, even after
we adjusted for baseline characteristics, in-
cluding the difference in baseline health status
described previously, utilization rates among
persons who gained coverage through Ore-
gon’s Medicaid expansion were significantly
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greater than rates among the continuously
uninsured in the 4 months prior to the Med-
icaid expansion. This suggests that persons
with greater medical need may have been
particularly motivated to sign up for coverage
during Oregon’s Medicaid expansion. This is
consistent with previous reports that persons
potentially eligible for Medicaid through the
ACA have fewer chronic conditions than
those already enrolled in Medicaid, but have
worse control over their existing conditions
(Decker et al., 2013). Thus, persons who
seek enrollment through the ACA may have
greater unmet need for care than those who
remain uninsured, so the health status of
previously uninsured patients must be consid-
ered when estimating how ACA expansions
will affect care utilization among safety net
patients.

The “pent-up demand hypothesis” posits
that utilization increases soon after patients
gain insurance (Eisert & Gabow, 2002; State
Health Access Data Assistance Center, 2005);
some have shown that this initial increase
tends to decline the longer a person is en-
rolled in Medicaid (Ku et al., 2009). Similarly,
our study population of established safety net
patients had a brief postcoverage “spike” in
utilization, which declined somewhat over
time. However, we found that postcoverage
utilization among the newly insured stayed
higher than their precoverage utilization for at
least 12 months past the coverage start date,
and became similar to utilization rates among
continuously insured persons.

These findings suggest that providers who
care for Medicaid-insured patients, and CHC-
based primary care providers in particular,
may be able to predict how demand will
change post-ACA Medicaid expansions by as-
suming that postcoverage utilization among
currently uninsured patients will rise rapidly
in the first few months, and then will be sus-
tained at a level similar to that among their cur-
rently insured patients. This knowledge may
help CHCs estimate the extent to which ACA-
related changes constrain their capacity to
meet demand. It may also help policy makers
consider approaches to supporting the safety
net in the initial postcoverage period, such

as continued expansion funding. While differ-
ent populations will be affected, these results
may also inform thinking about how demand
for CHC services will change with the expan-
sion of private insurance exchanges.

LIMITATIONS

This study was designed to assess how uti-
lization changed in CHCs after a policy-driven
expansion of Medicaid coverage—an expan-
sion that was closely analogous to the ACA.
We compared established CHC patients who
gained new coverage (ie, not persons who
sought CHC services only after gaining cover-
age) to established CHC patients whose insur-
ance status was consistent during the study
periods (ie, insured or uninsured throughout
the entire pre- or postperiods). Further re-
search is needed to estimate how demand
may change among discontinuously insured
patients, and among new CHC patients; these
populations may also affect CHCs’ capacity to
meet demand, discussed previously.

While most of the persons who gained in-
surance in this study did so because of Ore-
gon’s 2008 Medicaid expansion, some likely
gained coverage because of eligibility changes
caused by changes in their health, socioe-
conomic status, or another life event. As
noted previously, persons who gained insur-
ance may have had greater medical need that
motivated them to seek coverage. However,
as Oregon’s 2008 expansion was based on
poverty level, changes in coverage eligibility
due to qualified health conditions should have
been similar among persons who gained in-
surance and those who remained uninsured.
Furthermore, in our population, by defini-
tion, those who gained coverage sought at
least some care in CHCs even when they
were uninsured; therefore, their postcover-
age utilization might be higher than it would
be for those who never sought care while
uninsured. The demographic characteristics
of the newly insured differed significantly
from those of the comparison groups; no-
tably, the continuously uninsured have the
highest percentage of Hispanic persons, likely
including immigrants who are ineligible for

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



LWW/JACM JACM-D-13-00082 August 25, 2014 17:45

Estimating Demand for Care After a Medicaid Expansion 291

Medicaid. We addressed these limitations
by adjusting our between-group analyses for
baseline health status (the number of chronic
conditions), race/ethnicity, socioeconomic
status, and other factors, and accounting for
correlation within clinic populations. Addi-
tional adjustment might help to further iso-
late how gaining insurance impacts utiliza-
tion; nevertheless, our findings likely yield an
accurate depiction of post-Medicaid expan-
sion utilization patterns.

Our use of CHCs’ EHR data is a strength
but did not allow us to assess the extent to
which established CHC patients sought care
at settings other than the study CHCs, once
they were insured; further research is needed
to understand this better. In studies of a simi-
lar policy-driven expansion in Massachusetts,
newly insured CHC patients were more likely
to increase demand at a CHC where they
had previously been seen, rather than seek-
ing new primary care providers (Ku, Jones,
Shin, Byrne, & Long, 2011). To ensure a mini-
mum level of care continuity in our analyses,
we limited our study to CHC patients with 1
or more visits to an OCHIN CHC in both the
pre- and postcoverage periods, thus exclud-
ing patients who left the CHC after gaining
coverage.

The EHR data also allowed us to assess de-
mand for ambulatory care visits and services
only. Utilization of care at hospitals or emer-
gency departments may decrease as newly

insured patients access better preventive
care; conversely, utilization of some hospital-
based services (eg, nonurgent surgeries) may
increase as payment barriers decrease
(Ku, Jones, Shin, Byrne, & Long, 2011).
Providers of specialty care, laboratory ser-
vices, medical imaging, etc, also may expe-
rience increased demand post-ACA, as few
CHCs have such resources in-house. Our find-
ing that ordered/received services (labs, imag-
ing, and referrals) almost doubled among the
newly insured supports this assumption, and
suggests that both primary care providers and
those who see patients referred from primary
care settings need to prepare for insurance ex-
pansion. Community health centers may want
to work with other community providers to
prepare for changing demand for such ser-
vices.

CONCLUSIONS

This study greatly informs estimates of how
demand for ambulatory care services might
change among newly insured patients post-
ACA Medicaid expansions. In sum, demand
for primary care services provided by CHCs
and other providers who serve Medicaid pop-
ulations may increase 22% to 35%; after a
short-term spike, demand among the newly in-
sured will likely be sustained at a level higher
than their precoverage rates and similar to that
among other insured patients.
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