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BACKGROUND: Patient ratings of their healthcare expe-
rience as a quality measure have become critically impor-
tant since the implementation of the Affordable Care Act
(ACA). The ACA enabled states to expand Medicaid eligi-
bility to reduce uninsurance nationally. Arkansas gained
approval to use Medicaid funds to purchase a qualified
health plan (QHP) through the ACAmarketplace for newly
eligible beneficiaries.
OBJECTIVE: We compare patient-reported satisfaction
between fee-for-service Medicaid and QHP participants.
DESIGN: The Consumer Assessment of Healthcare Pro-
v i d e r s and Sy s t ems (CAHPS ) was us ed t o
identify differences in Medicaid and QHP enrollee
healthcare experiences. Data were analyzed using a re-
gression discontinuity design.
PARTICIPANTS: Newly eligible Medicaid expansion
participants enrolled in Medicaid during 2013 com-
pleted the Consumer Assessment of Health Providers
and Systems (CAHPS) survey in 2014. Survey data
was analyzed for 3156 participants (n = 1759 QHP/
1397 Medicaid).
MEASURES: Measures included rating of personal and
specialist provider, rating of all healthcare received, and
whether the provider offered to communicate electronical-
ly. Demographic and clinical characteristics of the
enrollees were controlled for in the analyses.
METHODS: Regression-discontinuity analysis was used
to evaluate differential program effects on positive ratings
as measured by the CAHPS survey while controlling for
demographic and health characteristics of participants.
KEY RESULTS: Adjusted logistic regression models for
overall healthcare (OR = 0.71, 95%CI = 0.56–0.90, p =
0.004) and personal doctor (OR = 0.68, 95%CI = 0.53–
0.87, p = 0.002) predicted greater satisfaction amongQHP
versusMedicaid participants. Resultswere not significant
for specialists or for use of electronic communication with
provider.
CONCLUSIONS: Using a quasi-experimental statistical
approach, we were able to control for observed and unob-
served heterogeneity showing that among participants
with similar characteristics, including income, QHP

participants rated their personal providers and
healthcare higher than those enrolled inMedicaid. Access
to care, utilization of care, and healthcare and health
insurance literacy may be contributing factors to these
results.
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INTRODUCTION

Patient experiences with healthcare have become a critical
measure of quality of care since ACA implementation.1 The
patient experience evaluates whether what should have hap-
pened during a healthcare encounter actually did happen (i.e.,
timely access to appointments and communication with pro-
viders that was effective and patient-centered).2,3

Several studies have examined access to and the quality of
care but few have considered the impact of Medicaid expan-
sion on enrollees’ satisfaction. Published research has focused
primarily on rating differences between public health plan
models (i.e., Medicaid enrollees in managed care or fee for
service4,5 or Medicare6). Research is lacking on satisfaction
differences in a Medicaid expansion population between
enrollees in a commercial insurance plan versus a public plan
like Medicaid.
The Arkansas Medicaid expansion program created a

unique natural experiment allowing us to address this gap.
Medicaid eligibility in the state was expanded to over 225,000
individuals aged 19–64 with incomes at or below 138% of the
federal poverty level (FPL) in 2014. The Arkansas legislation
authorizing expansion provided a private insurance option for
“low risk” adults.7 The state received a Section 1115 demon-
stration waiver from the Centers for Medicaid and Medicare
Services (CMS) to useMedicaid funds to purchase this private
insurance through the ACA Marketplace.8 Participants were
automatically enrolled in either Medicaid or a qualified

Received June 11, 2020
Accepted December 22, 2020

1673

36(6):1673–81

Published online February 2, 2021

http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-06552-0&domain=pdf


Marketplace health plan (QHP) based on a risk assessment9

consistent with legislative requirements.
The automatic assignment to plan type based on risk, while

holding demographic factors constant, allowed us to assess
any public-private insurance satisfaction gaps. Our objective
in this study was to examine patient experience, a core dimen-
sion of healthcare quality, to determine if insurance type
(Medicaid vs QHP) impacted scores.

METHODS

Study Design

Regression discontinuity (RD) was used to evaluate program
differences between QHP vs Medicaid in patient experience
scores.10 The expansion population completed a medical
needs questionnaire to evaluate health risk (herein referred to
as need score).10 The need scores, ranging from 0.02 to 0.61,
determined assignment to Medicaid or QHP. Assignment to
QHP was made for scores < 0.18 (low medical need) and to
Medicaid for scores ≥ 0.18 (medically frail). The RD approach
allowed comparisons of individuals at the threshold (0.18) to
estimate treatment effects/satisfaction differences. The
CAHPS survey was used to assess patient experiences.11

Study Population

As summarized in the flow diagram (Figure A1, Appendix),12

225,168 persons were eligible and enrolled under Medicaid
expansion in 2014. Our sampling frame included 181,206
enrollees from which a sample of 29,164 was selected. The
sample selection included 5000 enrollees each in Medicaid
and QHP with an additional 19,164 participants selected to
represent the full range of income and needs scores. A survey
response rate of 26.4% yielded 6568 surveys from which
exclusions were made for missing needs scores, insurance
plan changes due to eligibility changes, and no provider visits
in the preceding 6 months. Our final analytic sample was 3156
(1759 QHP/1397 Medicaid).

Data Sources

Data for this study were obtained from four 2014–2015 data
sources: (1) Arkansas Medicaid enrollment files from the
Arkansas Department of Human Services; (2) administrative
claims data; (3) the exceptional health needs questionnaire
(Appendix); and (4) the CAHPS survey administered July–
September of 2015. All data were linked using a unique,
encrypted identifier.

Measures

Outcomes were CAHPS ratings of care and care providers and
the availability of electronic communication with provider. Rat-
ings of personal provider, specialist provider, and all health care
received ranged from 0 to 10 (0 = the worst possible care to 10 =

best care/provider). A personal provider is seen for checkups or
health advice while a specialist has expertise in one area (i.e.,
heart or kidney). Ratings were based on services received in the
preceding 6 months. Responses were dichotomized—scores of 9
or 10 (top-box score) versus all other scores consistent with other
research.13 Respondents were also asked whether providers of-
fered electronic communications through email, smartphone, or
patient portals (yes/no).
Covariates included age (continuous, 19–64), sex (male or

female), race (White non-Hispanic, Black non-Hispanic, Oth-
er, and Hispanic), educational attainment (< high school, high
school graduate/GED, some college, ≥ college graduate, and
education missing), marital status (married/partnered,
widowed/divorced/separated, never married and missing),
mental health or substance abuse diagnosis, and the Charlson
Comorbidity Index (CCI). Urban status used rural-urban com-
muting area code assigned from patient zip code and dichot-
omized to rural vs urban.14 The CCI, an ordinal measure, is
based on diagnostic codes from claims data. CCI ranged from
0, no comorbidities, to 4+ indicating at least 4 comorbidities.

Statistical Methods

RD is a quasi-experimental approach whose results compare
favorably to results obtained using RCTs, the gold standard,
while being more practical and cost-effective.15 RD requires
the use of a continuous measure to assign participants to
treatment groups (Medicaid vs QHP)—the needs score in this
case. Assignment was based on a discrete cut-point in the
needs score (0.18) at which point the probability of assignment
jumped from 0 to 1. This is referred to as sharp programmatic
assignment as the probability of assignment is not continuous
but deterministic (see Figure A2, Appendix).11 We used
McCrary’s16 test to determine whether our data met this con-
tinuous assumption and to rule out any manipulation in pro-
gram assignment. Results (see Appendix Figure A2) indicate a
continuous distribution with no manipulation.

RD also requires that independent variables have a contin-
uous distribution across needs scores with no breaks at the
threshold. We tested this using visual inspection of scatter
plots for age and CCI—our continuous variables. No discon-
tinuity was observed (Figures A3 andA4, Appendix). Because
of the way assignment to insurance programs was made,
enrollees on each side of the threshold are expected to have
similar characteristics. We examined Arkansas enrollees on
sex, race, marital status, education, and urbanicity finding
similar demographic characteristics on either side of the cut-
point (Tables A2-A6, Appendix).

RD outcomes were modeled as a function of the needs score
and insurance program assignment controlling for covariates.
We estimated both parametric and non-parametric models as
they take different approaches to bias and precision. Paramet-
ric RD uses all available data but can produce biased estimates
with high precision. In contrast, non-parametric RD uses only
observations close to the cut-point which produces less biased
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estimates with lower precision when the functional form the
model is correctly specified.11 We minimized bias in our
parametric models by testing different functional forms for
need scores (e.g., linear, quadratic, and cubic) as well as
interactions between needs scores and insurance program
through a series of F-tests. We selected the simplest model
based on F-test p values and the Akaike’s information criterion
(AIC) (Table A7, Appendix). We also conducted robustness
checks of significant models by sequentially dropping the
outermost 1%, 5%, and 10% of data points plus the lowest
and highest values of the need scores. Since the lowest 1%,
5%, and 10% of data points were all 0.02 (the 5 lowest values),
the lowest 17% (the next lowest value) of data points were also
dropped. Results of these tests can be found in Table A8,
Appendix. All tests suggest the results of our models were
both reliable and robust. Logistic regression models were run
using SAS 9.4 (SAS Institute Inc., Cary, NC).
Nonparametric models were estimated as a complement to

parametric models with consistent results giving greater con-
fidence in our findings. We used the standard local linear
regression approach (i.e., regressing data points near the cut-
off) to estimate our nonparametric models. We ensured a
sufficient number of observations were included in the analy-
ses to reduce bias while maintaining precision.11 The appro-
priate bandwidth around the cut-point was determined using
the Imbens-Kalyanaraman method15 specifying a triangular
kernel function for all the models. The local average treatment

effect (LATE) was reported for the program comparisons. The
rdd package in R 3.3.3 was used for these analyses.17 Sensi-
tivity analyses were run using local linear regression models
with the RDHonest package in R retaining the same kernel
function and bandwidths.18 Locally estimated scatterplot
smoothing (LOESS) was superimposed to visualize program
effects on outcomes.

RESULTS

Table 1 reports baseline characteristics of the sample popula-
tion. Apart from differences in medical need, characteristics of
the population, including income, were similar. Most of the
cohort were female, approximately 45 years of age, non-
Hispanic White, high school graduates, married, and lived
outside an urban area.
Table 2 provides results of the RD parametric and non-

parametric models. Results are reported as odds ratios and
mean probability differences for the parametric models. The
program effect at the cut-point was significant for top box
scoring overall healthcare and personal doctor. Medicaid
enrollees at the cut-point were less likely to have top-box
scored overall healthcare and a personal doctor than QHP
enrollees (OR = 0.71, 95% CI = 0.56–0.90 for overall
healthcare and OR = 0.68, 95% CI = 0.53–0.87 for personal
doctor). Non-parametric local linear regression models

Table 1 Bivariate Analysis by Program Indicator (Medicaid vs. QHP) All Variables (n, %)

Variables Medicaid QHP Total

Demographics n = 3156
Sex Female 932 (66.71) 1222 (69.47) 2154 (68.25)

Male 465 (33.29) 537 (30.53) 1002 (31.75)
Age (mean (std)) 45.38 (11.35) 44.89 (11.98) 45.11 (11.71)
Race Other, non-Hispanic 125 ( 8.95) 198 (11.26) 323 (10.23)

Black, non-Hispanic 237 (16.96) 300 (17.06) 537 (17.02)
Hispanic 25 ( 1.79) 37 ( 2.10) 62 ( 1.96)
White, non-Hispanic 1010 (72.30) 1224 (69.58) 2234 (70.79)

Education < High school 253 (18.11) 275 (15.63) 528 (16.73)
High school graduate/GED 618 (44.24) 775 (44.06) 1393 (44.14)
Some college 391 (27.99) 545 (30.98) 936 (29.66)
Bachelor degree or above 119 ( 8.52) 151 ( 8.58) 270 ( 8.56)
Missing 16 ( 1.15) 13 ( 0.74) 29 ( 0.92)

Marital status Married–living with partner 530 (37.94) 787 (44.74) 1317 (41.73)
Widowed/divorced/separated 532 (38.08) 580 (32.97) 1112 (35.23)
Never married 314 (22.48) 370 (21.03) 684 (21.67)
Missing 21 ( 1.50) 22 ( 1.25) 43 ( 1.36)

Urbanicity Rural 641 (45.88) 873 (49.63) 1514 (47.97)
Urban 556 (39.80) 691 (39.28) 1247 (39.51)
Missing 200 (14.32) 195 (11.09) 395 (12.52)

Mental health or substance abuse diagnoses No 701 (50.18) 1229 (69.87) 1930 (61.15)
Yes 696 (49.82) 530 (30.13) 1226 (38.85)

Frailty/healthcare need score (mean (std)) 0.25 ( 0.07) 0.10 ( 0.06) 0.17 ( 0.10)
Charlson Comorbidity Score (mean (std)) 1.97 ( 1.85) 1.32 ( 1.57) 1.61 ( 1.73)
CAHPS outcomes
Top box scoring all health care (n = 2729) No 678 (54.81) 645 (43.23) 1323 (48.48)

Yes 559 (45.19) 847 (56.77) 1406 (51.52)
Top box scoring personal doctor (n = 2677) No 436 (37.26) 452 (29.99) 888 (33.17)

Yes 734 (62.74) 1055 (70.01) 1789 (66.83)
Top box scoring specialist (n = 1604) No 310 (40.95) 272 (32.11) 582 (36.28)

Yes 447 (59.05) 575 (67.89) 1022 (63.72)
Personal doctor offers electronic
communication (n = 1951)

No 445 (52.05) 520 (47.45) 965 (49.46)
Yes 410 (47.95) 576 (52.55) 986 (50.54)

Bollinger et al.: Arkansas Medicaid Expansion Program Patient SatisfactionJGIM 1675



showed similar results to the parametric models. The LATE
for Medicaid and QHP was − 0.12 (p = 0.04) and − 0.13 (p =
0.04) respectively. A significant program effect was not seen
for the rating of specialty provider or for whether a personal
doctor offered electronic communication.
The adjusted predicted probability from the parametric

model for all health care received (Fig. 1) is on the y-axis
and need scores on the x-axis. A program effect is suggested
by the discontinuity in the regression curve at the cut-point of
about 10% between QHP and Medicaid enrollees with QHP
enrollees more likely to highly rate health care received.

In Figure 2, the y-axis shows the adjusted predicted proba-
bility of highly rating personal doctor. This probability among
QHP enrollees is stable across the need scores where it ap-
proaches the cut-point. In contrast, among Medicaid partici-
pants, the probability increases with increasing need scores.
There is about a 10% difference between Medicaid and QHP
participants in the probability of highly rating personal doctor.
Significant results suggest a relatively stable and robust pro-
gram effect.
Figures 3 and 4 are provided for comparison purposes

though results are not significant. In these figures, there is no

Table 2 Models for CAHPS Outcomes

Variables Parametric RD method Nonparametric local linear regression

From RD package From RDHonest
package

OR (mean probability
difference) Medicaid
vs QHP

95% CI p
value

LATE
Medicaid vs
QHP

Bandwidth p (>|z|) LATE (95% CI)
Medicaid vs QHP

Top box scoring
all health care

0.71 (− 0.09) ( 0.56, 0.90) 0.0043 − 0.12 0.04 0.0293 − 0.12
− 0.10 0.040/2 0.0256 (− 0.23, − 0.01)

Top box scoring
personal doctor

0.68 (-0.09) ( 0.53, 0.87) 0.0019 − 0.13 0.038 0.0197 − 0.13
− 0.13 0.038/2 0.0071 (− 0.24, − 0.02)

Top box scoring
specialist

0.88 (− 0.03) ( 0.65, 1.20) 0.4206 − 0.04 0.091 0.4256 − 0.04
− 0.04 0.091/2 0.5996 (− 0.15, 0.06)

Personal doctor
offers electronic
communication

0.85 (− 0.04) ( 0.65, 1.12) 0.2544 − 0.01 0.067 0.8212 − 0.01
− 0.02 0.067/2 0.7331 (− 0.13, 0.11)

(1) Covariates for parametric RD models included age, gender, race, education, marital status, urban/rural indicator, Charlson comorbidity, and MH/
SA disorder indicator. Age and Charlson comorbidity all have linear relationship with the outcomes
(2) For the parametric model for top box scoring all health care, healthcare need score and its square were included; for parametric models of top box
scoring personal and specialty doctors, the healthcare need score and its interaction with the Medicaid vs. QHP indicator were included; For the
parametric model measuring whether your personal doctor offered electronic communication, only linear form of the healthcare need score was
included.
(3) LATE refers to local average treatment effect.

Figure 1 Parametric model. Predicted probability of rating all healthcare a 9 or 10.
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jump at the threshold. The data are, instead, continuous across
needs scores. Despite this, the trend was toward QHP partic-
ipants more likely to highly rate specialists (67.9% versus
59.1%)

DISCUSSION

Among newly insured Arkansans, QHP participants were
more likely to highly rate personal providers and overall health
care compared to Medicaid enrollees. Comparisons with other
states are not possible because no other state has looked at

differences in experience scores for a Medicaid expansion
population, particularly for enrollees in a Medicaid versus a
commercial plan. In part, this is because the Arkansas program
was unique at the time in using Medicaid monies to purchase
commercial insurance in the marketplace. However, a Com-
monwealth Fund study published in 2017 did find that Med-
icaid enrollees were as likely as commercially insured
enrollees to rate the quality of their healthcare as excellent or
very good (57% vs 52%).19 As these data do not focus solely
on a Medicaid expansion population, the comparison is not
exact. Still, it does suggest that a later assessment of experi-
ence scores might yield results different from ours.

Figure 2 Parametric model. Predicted probability of rating personal provider a 9 or 10.

Figure 3 Parametric model. Predicted probability of rating specialist provider a 9 or 10.
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Healthcare ratings are an important indicator of per-
ceived quality. While we controlled for demographic and
clinical characteristics, factors other than these may play a
role in our findings—access to care and utilization. Anal-
yses conducted by the Arkansas Center for Health Im-
provement (ACHI)12 found that 98% of the expansion
population met distance to care standards, but Medicaid
enrollees had more difficulty finding and engaging with
providers. Nationally, the number of providers accepting
Medicaid has remained stable over time despite the influx
of new Medicaid enrollees. The already overburdened
system made realized access more difficult for Medicaid
enrollees.20 This Medicaid provider shortage is, in part,
due to low reimbursement rates which, in 2018, were 50%
of reimbursement rates for the privately insured in
Arkansas.9

Research has also shown that connecting with a provid-
er when needed is essential to both long-term engagement
and satisfaction with providers.21 Arkansas Medicaid vs
QHP enrollees indicated they had more difficulty getting
care when needed.12 Basseyn and colleagues22 found that
among Arkansas primary care practices, QHP providers
had higher new patient appointment rates than Medicaid
providers consistent with findings from national studies.23

QHP participants also had consistently better access to
and utilization of primary, secondary, and tertiary preven-
tion, care, and treatment vs Medicaid participants.12 Only
8.2% of Medicaid enrollees had accessed outpatient care
at 30 days compared to 21.2% of QHP enrollees, and by
90 days, there was a wider difference (29.6% vs 41.8%).12

The connection between getting care when needed, utili-
zation, more generally, and Medicaid reimbursement is
highlighted by research showing that increasing Medicaid

reimbursement also increased appointment availability.24

Additionally, improving healthcare utilization fosters pa-
tient trust and engagement with a provider, increases
compliance, and improves health status which all lead to
higher patient experience ratings.21,25,26

Taken together, patient experience score differences and
patterns of reduced access and utilization are consistent with
gaps in both health insurance and general health literacy.
Health insurance literacy is the ability to understand key
insurance terms, purchase and use insurance27,28 while health
literacy is “…the capacity to obtain, process, and understand
basic health information and services needed to make appro-
priate health decisions.”29 Individuals with higher health
needs, like our Medicaid cohort, experience both greater
health insurance and health illiteracy than those who are
relatively healthier.30,31 Furthermore, health-related literacy
deficits can drive both delayed care and emergent care32,33

impacting the ability to build interpersonal relationships and
effective communication with providers34,35—factors associ-
ated with patient satisfaction.35

Our results were not significant for specialty care providers,
but Medicaid participants generally report less access to spe-
cialty providers.36 Regarding results on electronic communi-
cation, literature suggests that patient knowledge and use of
healthcare portals is limited and varies as a result of the “digital
divide” by age, education, race/ethnicity, and income.37–42

LIMITATIONS

Our first limitation focuses on patient ratings generally. The
problems associated with capturing patient ratings at a single
point in time or as a part of a single construct have been

Figure 4 Parametric model. Predicted probability of personal provider offering electronic communication.
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documented.43–48 However, the CAHPS survey measuring
patient experiences has been well validated.49 More specific
to the Arkansas deployment of the CAHPS, our response rate
was low at 26.4%which is less than the 40% response rate that
the Agency for Healthcare Research and Quality (AHRQ)50

suggests can be attained, thus, creating potential nonresponse
bias in our results. However, survey response rates in the
USA, generally,51 and, more specifically, CAHPS response
rate have declined over time.52 The 2014–2015 national Med-
icaid CAHPS had a response rate of 23.6%with data estimates
still considered to be valid.4

Second, weighting CAHPS responses might have ad-
dressed survey non-response51; however, weights for the Ar-
kansas CAHPS were developed without consideration of sam-
ple strata. Given this, we elected to use unweighted data in our
analyses which may limit the generalizability of our conclu-
sions. Third, dichotomizing our outcomes, while consistent
with established methods, does obscure full variation in the
ratings. Fourth, the study took place relatively soon after
expansion began so enrollee knowledge might have changed
over time. A second CAHPS was fielded in 2016. Future
research will examine differences between the 2014 and
2016 surveys.
Fifth, we excluded participants from our final sampling

frame primarily because of dual Medicare-Medicaid eligibili-
ty, inaccurate address information, or non-continuous enroll-
ment. While these exclusions might have introduced some
bias, we do not believe they substantively affected our results.
Sixth, these data represent the experience of a single state and
there may be difficulty generalizing our findings to other states
since Arkansas was the first state to use the premium assis-
tance mechanism.10 Seventh, while our models controlled for
numerous patient factors, a key element, utilization, was not
included as a predictor. Future research will examine the
impact of utilization on experience scores. Finally, as we
included in our analyses only those who had indicated they
had a visit with either a primary or specialist provider, those
who might have had the greatest difficulty finding providers
were excluded.

CONCLUSION

Patient experience is an important policy relevant topic rela-
tive toMedicaid expansion. We found that Medicaid enrollees
were significantly less likely to highly rate their healthcare and
personal provider compared to QHP enrollees. Understanding
the factors driving experience scores is critical to improving
them. Multiple pathways were suggested for our results in-
cluding access, utilization, and health-related literacy. First,
increasing health insurance and health literacy is crucial for
establishing a regular source of care, using healthcare appro-
priately, increasing trust in providers, and effectively commu-
nicating with providers. Ultimately, improvements in these
areas will positively impact patient experiences. There are no

plans within Arkansas government to implement health insur-
ance or health literacy programs for the Medicaid expansion
population. However, individual providers and practices may
act on their own to implement practice-based screening for
health literacy and multiple instruments are available for that
purpose.53,54 Tailoring oral and written materials using lan-
guage at or below the sixth grade level while incorporating
visual aids when possible can improve two-way communica-
tion between patients and providers.55 Other non-literacy in-
terventions have been suggested for practices including fre-
quent and respectful communication, decreased appointment
wait times, seeing patients at appointment times, and
implementing a culture of service.55,56 Finally, programs like
Ask Me 3 ® are available. Their purpose is ensuring patients
maximize medical visits by asking what is my main health
problem, what do I need to do, and why is this action impor-
tant.57 These interventions improve patient engagement and,
consequently, patient satisfaction which is critical in an in-
creasingly market-driven world where physician reimburse-
ment is driven in part by patient experiences.
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