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Objectives. To assess longitudinal patterns of community health center (CHC) utili-

zation and the effect of insurance discontinuity after Oregon’s 2008Medicaid expansion

(the Oregon Experiment).

Methods.We conducted a retrospective cohort study with electronic health records

and Medicaid data. We divided individuals who gained Medicaid in the Oregon Ex-

periment into thosewhomaintained (n = 788) or lost (n = 944) insurance coverage.We

compared these groups with continuously insured (n = 921) and continuously un-

insured (n = 5416) reference groups for community health center utilization rates

over a 36-month period.

Results. Both newly insured groups increased utilization in the first 6 months. After 6

months, use among those whomaintained coverage stabilized at a level consistent with

the continuously insured, whereas it returned to baseline for those who lost coverage.

Conclusions. Individuals who maintained coverage through Oregon’s Medicaid expan-

sion increased long-termutilizationofCHCs,whereas thosewithunstable coveragedidnot.

Policy implications. This study predicts long-term increase in CHC utilization following

Affordable Care Act Medicaid expansion and emphasizes the need for policies that

support insurance retention. (Am J Public Health. 2016;106:645–650. doi:10.2105/

AJPH.2016.303060)

See also Galea and Vaughan, p. 592.

The Affordable Care Act (ACA) provided
Americans with new access to health

insurance,1 and many policymakers predicted
a subsequent increase in health care utiliza-
tion.2–4 Early studies since the ACA’s
implementation confirm this increase.5–7

However, important questions remain about
where newly insured individuals will get care,
how trends in utilization will evolve over
time, and how discontinuity of insurance will
have an impact on utilization.8,9 These im-
portant questions will guide allocation of
resources and development of needed in-
frastructure and workforce to meet the pri-
mary care demands of a growing popula-
tion of insured patients. Ensuring access to
primary care for the newly insured is critical to
optimizing public health and has proven
challenging with previous Medicaid expan-
sions.3,10 Because long-term data from the

ACA are not yet available, previous insurance
expansions must inform predictions of the
ACA’s impact on long-term utilization of
primary care.

Past studies of policy-driven expansions
demonstrate how care-seeking behaviors
change when a previously uninsured pop-
ulation receives coverage.11–14 In Massa-
chusetts, a 2006 insurance expansion
resulted in increased utilization among the
newly insured,3,15,16 and community health
centers (CHCs) saw utilization increase by

31%.17 After the 2008 Oregon Experiment
Medicaid expansion, ambulatory care uti-
lization increased18–20 and use of CHC
services increased by 22% in the first year.21

Individuals who gained Medicaid coverage
through the Oregon Experiment sub-
sequently had 39% more CHC visits than
those who did not gain coverage.22

We describe trends in CHC utilization
for 36months afterOregon’s 2008Medicaid
expansion to (1) investigate longitudinal
utilization patterns, (2) observe the extent to
which those gaining coverage experienced
subsequent loss in coverage, and (3) better
understand the extent to which a coverage
loss affected utilization in subsequent years.
Although we did not seek to estimate the
causal effect of insurance coverage on pri-
mary care utilization as have others,22

this longitudinal investigation of insurance
cohorts adds to previous studies reporting
that even short coverage gaps can have
significant effects on access to care and
utilization.23–27

The use of new electronic health
record (EHR) data sources enabled us
to overcome some of the biases re-
ported in past studies that used self-report
(i.e., nonresponse bias, recall bias). Fur-
thermore, unlike insurance claims data
commonly used for tracking utilization
rates, EHR data capture utilization among
patients gaining and then losing insurance
coverage and also allow for inclusion of an
uninsured comparison group.
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METHODS
In 2008, Oregon expanded Medicaid in

a randomized natural experiment known as
the Oregon Experiment. Approximately
90 000 low-income, uninsured adults added
their names to a reservation list; approxi-
mately 30 000 names were randomly selected
from this list to apply for coverage, and
roughly 10 000 of these selected adults
ultimately enrolled in Medicaid.28 The
remaining individuals may have applied and
been deemed ineligible, or may have opted
not to apply. This created a natural experi-
ment in which some individuals were ran-
domly selected to apply for Medicaid and
a subset of those individuals gained Medicaid
coverage. Detailed information about the
Oregon Experiment is available else-
where.19,20,28,29 Though self-selection cer-
tainly influencedwhoultimately enrolled, the
scale of this expansionmade an ideal setting to
inform current policy.

Data Sources
We used EHR data from the OCHIN

community health information network.
OCHIN is a nonprofit organization that
serves more than 300 CHCs across multiple
states. Formerly known as the Oregon
Community Health Information Network,
the collaborative was renamed OCHIN as
members from other states joined. OCHIN
members share a single, linked, fully in-
tegrated EHR.

We obtained patient-level demographic,
clinical, and utilization information from
OCHIN’s EHR data. Aided by Link Plus
software (version 2.0, Registry Plus, National
Center for Chronic Disease Prevention and
Health Promotion, Centers for Disease
Control and Prevention, Atlanta, GA), we
probabilistically matched individuals on the
Oregon Experiment reservation list to pa-
tients in the OCHIN database of EHRs by
using demographic variables common to both
data sets. We used Oregon’s Medicaid en-
rollment data to determine Medicaid cover-
age status during the study period.

Study Population
In the probabilistic matching process to

link individuals on the Oregon Experiment
reservation list to patients seen at OCHIN

member clinics, we included all patients
meeting the following criteria: aged 19 to 64
years and alive throughout the 36-month
follow-up period; not pregnant throughout
the study period; no record of health in-
surance other than that offered by the
Oregon Experiment (i.e., Oregon Health
Plan [OHP] Standard) during the 36-month
study period; 1 or more office visits to an
OCHIN primary care clinic in Oregon from
36 months before to 36 months after the
person’s insurance start date (defined in the
Study Period section); and meeting the pre-
and postexpansion insurance coverage cri-
teria described in the next paragraph. We
excluded pregnant women and persons
outside the 19- to 64-year age range as these
factors affect eligibility for public coverage.

Within our study population, we com-
pared 2 case groups and 2 comparison groups.
“Cases” gained Medicaid through the Ore-
gon Experiment. All cases were uninsured for
at least 6 months, then were randomly se-
lected to apply for coverage in the Oregon
Experiment, and ultimately gained OHP
Standard. Cases were then subdivided into 2
groups: (1) those who gained and maintained
OHP Standard for 75% or more of their
36-month follow-up period (gained and
maintained; n= 788), and (2) those who
gained and then lost coverage, remaining
covered for less than 75% of their 36-month
follow-up period (gained and lost; n = 944).

The primary comparison group included
patients who participated in the Oregon
Experiment, but were not selected and had
no insurance from 6 months before their
start date through their entire 36-month
follow-up period (continuously uninsured;
n = 5416). The second comparison group had
100% OHP Standard coverage in the 6
months before the patient’s start date and 75%
or more coverage for their 36-month follow-
up period (continuously insured; n = 921).
These individuals did not participate in the
Oregon Experiment, but were included to
represent contemporary utilization patterns
among insured patients seen within the same
clinic network.

Study Period
We assessed utilization beginning with

insurance start date and ending 36 months
after the start date for each member of the

study population. In our study groups, all
coverage start dates corresponded with the
Oregon Experiment’s drawings held in
March to October 2008. For the cases, start
dates were assigned as the date of selection
notification. Persons not selected to apply
for coverage were randomly assigned a 2008
start date based on the distribution of start
dates among those selected to apply (e.g., if
10% of those cases who gained insurance had
an actual Medicaid start date of March 11,
2008, that start date was randomly assigned
to 10% of persons in each comparison
group).

For the 36-month study period, we
measured monthly utilization rates of primary
care services for each group. We defined
primary care utilization as a completed office
visit with a physician (MD or DO, including
residents), nurse practitioner, or physician
assistant at a public health or primary care
clinic within the OCHIN network.

Covariates
We adjusted utilization rates for patient

gender, age, race/ethnicity, chronic con-
ditions, homeCHC (to account for regional
utilization differences), and household in-
come as a percentage of the federal poverty
level (FPL) averaged across the 36-month
follow-up period. If patients did not have
FPL data entered into the EHR during the
36-month follow-up period, we computed
it from other records in the chart, if
available.

We defined chronic conditions as previous
diagnosis of 5 chronic conditions for which
standard code sets are available as part of
meaningful use criteria30 or the Healthcare
Effectiveness Data and Information Set31:
asthma, coronary artery disease, diabetes,
dyslipidemia, and hypertension. We consid-
ered a patient to have a given condition if
a qualifying diagnosis code appeared on the
problem list or in 2 ormore encounters before
the patient’s start date.

Statistical Methods
We first assessed differences between the

continuously uninsured group and the other
insurance groups by using the c2 test for
categorical variables and the Kolmogorov–
Smirnov test for continuous predictors. To
model the longitudinal trajectory of each of
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the 4 insurance groups and compare the
groups over time, we used an overall gen-
eralized estimating equation Poisson re-
gression model with insurance group as the
primary predictor to estimate adjusted
monthly utilization rates and 95% confidence
intervals for each insurance group over the
36-month follow-up period. This general-
ized estimating equation model included
a term for the interaction between insurance
group and time and implemented an em-
pirical sandwich estimator and a first-order
autoregressive correlation structure to ac-
count for correlation of observations within
a participant over time.

This study was reviewed and approved by
the Oregon Health and Science University
institutional review board and was registered
as an observational study (NCT02355132).32

RESULTS
There were significant differences in many

demographic characteristics among each of the
4 study groups (Table 1). Compared with the
continuously uninsured, those who gained
insurance (both case groups) were more likely
to be non-HispanicWhite and to have income
below the FPL (P< .05; Table 1). Those who
gained and maintained insurance were more
likely to be older, whereas those who gained
and lost insurance were more likely to be male
and to have fewer chronic health conditions
(P< .05). Of the 2 comparison groups, the
continuously insured groupwas themore likely
to be female and to have more chronic health
conditions (P< .05).

At baseline, patients who gained Medicaid
coverage exhibited rates of primary care uti-
lization similar to the continuously uninsured

and significantly lower than the continuously
insured (Figure 1). Over the following 3
months, utilization among patients who gained
coverage increased sharply; 4 months into the
study period, the 2 case groups matched or
exceeded rates among continuously insured
patients. After 6 months, rates of utilization for
the 2 case groups diverged, and bymonth 8, the
“gained and lost” case group used care at a rate
similar to the continuously uninsured, whereas
the “gained and maintained” group continued
to use care at a similar rate to the continuously
insured group.

DISCUSSION
Those who gained insurance through

Oregon’s Medicaid expansion and

TABLE 1—Demographic Characteristics of Study Groups as of Coverage Start Date (Total n = 8069): Oregon, 2008

Characteristic
Continuously Uninsured

(n = 5416), No. (%)

Gained Then Lost
Insurance (n = 944)

Gained and Maintained
Insurance (n = 788)

Continuously Insured
(n = 921)

No. (%) P No. (%) P No. (%) P

Gender .042a .68 < .001a

Female 2713 (50.1) 439 (46.5) 401 (50.9) 546 (59.3)

Male 2703 (49.9) 505 (53.5) 387 (49.1) 375 (40.7)

Age at baseline, y .29 < .001a < .001a

19–29 1415 (26.1) 247 (26.2) 113 (14.3) 98 (10.6)

30–39 1249 (23.1) 224 (23.7) 138 (17.5) 174 (18.9)

40–49 1500 (27.7) 280 (29.7) 274 (34.8) 326 (35.4)

50–59 1092 (20.2) 174 (18.4) 241 (30.6) 281 (30.5)

60–64 160 (3.0) 19 (2.0) 22 (2.8) 42 (4.6)

Median (IQR) 40 (20.0) 40 (19.0) .61 46 (14.5) < .001b 46 (14.0) < .001b

Race/ethnicity < .001a < .001a < .001a

Hispanic 865 (16.0) 55 (5.8) 43 (5.5) 38 (4.1)

Non-Hispanic White 3578 (66.1) 705 (74.7) 621 (78.8) 692 (75.1)

Non-Hispanic other 711 (13.1) 109 (11.5) 93 (11.8) 155 (16.8)

Unknown 262 (4.8) 75 (7.9) 31 (3.9) 36 (3.9)

Household income < .001a < .001a < .001a

< 100% of FPL 4051 (74.8) 750 (79.4) 694 (88.1) 783 (85.0)

‡ 100% of FPL 1232 (22.7) 159 (16.8) 62 (7.9) 91 (9.9)

Unknown 133 (2.5) 35 (3.7) 32 (4.1) 47 (5.1)

Median (IQR) % FPL 55.2 (97.0) 41 (82.5) < .001b 19.3 (62.0) < .001b 27.5 (69.0) < .001b

Chronic conditionsc at baseline, no. < .001a .13 < .001a

0 4334 (80.0) 805 (85.3) 653 (82.9) 606 (65.8)

1–2 939 (17.3) 117 (12.4) 114 (14.5) 263 (28.6)

3–5 143 (2.6) 22 (2.3) 21 (2.7) 52 (5.6)

Note. FPL = federal poverty level (as defined by US Department of Health and Human Services33); IQR= interquartile range.
aProportions significantly different from continuously uninsured based on c2 test.
bDistribution significantly different from continuously uninsured based on Kolmogorov–Smirnov test.
cChronic conditions included asthma, coronary artery disease, diabetes, dyslipidemia, and hypertension.
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maintained coverage during the 36-month
study period showed similar long-term uti-
lization patterns to the continuously insured.
Those who gained insurance through the
expansion and subsequently lost coverage or
churned on and off coverage increased uti-
lization initially, but after thefirst year showed
utilization similar to that of the continuously
uninsured. Though long-term retention of
patients in any health system depends on
delivery of safe, timely, and satisfactory care,
these findings suggest that the ACA will lead
to a sustained increase in demand for primary
care services at CHCs and highlight the
powerful effect of insurance discontinuity on
health care use. Our findings refute the
suggestion that CHCutilizationmay decrease
if patients seek care elsewhere after gaining
Medicaid.34–36On the contrary, the evidence
supports the recent federal decision to expand
funding to CHCs.37

This study confirms previous reports of
increased utilization after the Oregon Ex-
periment18–22 and also contributes to the
literature in meaningful new ways. First, the
use of EHR data strengthens the assessment
of health care utilization by avoiding the
potential biases of self-reported data, and en-
abling longitudinal collection of information
not dependent on insurance continuity, as
with insurance claims data. Second, we esti-
mate longitudinal patterns of utilization,
which are immediately relevant to informing

predictions about long-term use after ACA
insurance expansions. Finally, by following 2
distinct groups that gained coverage—those
who maintained and those who lost—we
identify significant differences in longitudinal
use depending on Medicaid retention. The
divergence in utilization between these 2
groups at 6 months likely represents the
portion of individuals who lost coverage after
their initial 6-month coverage period ex-
pired. This highlights the challenges associ-
ated with reapplication for coverage and
supports policies that allow longer coverage
periods.38

Our findings have important public health
implications. Many studies show that utili-
zation of primary care is associated with im-
proved receipt of preventive services,39–43

effective management of chronic condi-
tions,44,45 reduced use of expensive emer-
gency and hospital services,46,47 and
improved health outcomes.48 In Massachu-
setts and Oregon, primary care access barriers
were implicated in increased use of emer-
gency departments after insurance expan-
sion.19 Thus, policies and structures to
promote insurance enrollment and retention,
and access to primary care, will be vital to
supporting the health of Americans. As we
face projected primary care workforce defi-
cits, accurate estimates of demand will help
guide upstream decisions regarding training
and development.49

Limitations
Although our population is similar to that

targeted by the ACA, there are important
differences between the Oregon Experiment
and the ACA. Participation in the Oregon
Experiment was voluntary whereas the
ACA made insurance mandatory; further-
more, our findings may not be generalizable
beyond Oregon. Though the ACA is now
implemented, there are not yet sufficient
data to study the long-term changes in
utilization, so it is important to look to
analogous policies and populations such as
those in the Oregon Experiment. There is
also potential that the 4 cohorts significantly
differ in other important unobserved con-
founders forwhichwewere not able to adjust,
and thus could bias the study findings. Finally,
among those who gained and lost insurance,
we did not measure when and for what
duration insurance was lost, nor the reason
insurance was lost. These factors may lead
to heterogeneity of this group.

Use of EHR data is a significant strength
of this study; however, it resulted in scope
limited to patients at CHCs within the
OCHIN network. If patients received care
outside the OCHIN network, this use was
not captured. Because we included only
patients within the OCHIN network, our
results are not generalizable to all individuals
who gained health insurance through the
Oregon Experiment. Though determining
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if andwhere newly enrolled individuals seek
health care was beyond the scope of this
study, this is an important question for fu-
ture research to inform allocation of re-
sources and optimization of health care
delivery systems. Although some equate
primary care utilization with improved
health, this study did not assess whether the
CHC services received after the Oregon
Experiment resulted in better health out-
comes, though the EHR may offer pow-
erful tools with which to examine these
questions in the future.

Conclusions
Our findings suggest that utilization of

primary care services at CHCs will increase in
the wake of ACA-supported Medicaid ex-
pansion. Discontinuity of insurance may pose
a significant barrier to accessing essential
primary care services, particularly after initial
coverage periods expire. As clinics, educators,
and policymakers begin making projections
for future clinical and workforce demands,
our study supports continued investment in
primary care and CHCs to meet the health
care needs of vulnerable patients in theUnited
States.
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