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Abstract

With the implementation of the Affordable Care Act (ACA), millions of low-income adults have
gained health coverage. We examined the impact of the expansion on dental coverage and
utilization of oral health services among low-income adults utilizing data from the National Health
Interview Survey from 2010 to 2018. We found that the ACA increased rates of dental coverage by
18.9% in states that provide dental benefits in Medicaid. In terms of utilization, expansion states
that provide dental benefits had the greatest increase in having a dental visit in the past year (from
44.3% to 51.4%). However, there was no significant change in the overall share of individuals who
had a dental visit in the past year, though the expansion was associated with a significant increase
among white adults (by 4.2 percentage points; p <0.05). The expansion was also associated with a
1.4 percentage point increase in complete teeth loss, which may be a marker of both poor oral
health and potential gaining of access to dental services (with subsequent tooth extractions). Our
findings suggest that in addition to expanded coverage, policies need to tackle other barriers to
accessing dental care to improve population oral health.
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Public health research in the United States has long documented oral care as a leading unmet
health need with important implications for overall health.1: 2 Despite numerous efforts to
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increase access to dental care for vulnerable populations, significant disparities remain,
particularly among low-income populations and racial and ethnic minorities.3->

Since the implementation of the Affordable Care Act (ACA), nearly 20 million adults have
gained health insurance © and there have been significant improvements in access to care and
in numerous health outcomes.”=9 Although cost-related barriers have been reported to be a
major contributor to avoiding dental care 1011 the effect of the ACA on utilization of dental
services appears to be relatively small. Evidence from pre-ACA research suggest that
Medicaid dental coverage improves dental utilization.12: 13 Nonetheless, few studies have
examined the impact of the Medicaid expansion on access to dental care. These studies have
found slight increases in access to dental care in the first few years of the ACA, particularly
among childless adults, after the Medicaid expansion.14-16 However, most prior studies have
not documented changes in dental coverage, which is an important intermediate outcome for
assessing changes in utilization of oral health services. In a descriptive analysis, the
American Dental Association estimated that the Affordable Care Act and state policy
changes have increased the number of low-income adults with some form of dental coverage
by about 10 million by 2017.17 Here, we build on that finding with a quasi-experimental
study design and more recent data.

This study estimates the effect of Medicaid expansion under the ACA on dental coverage,
access to dental care, and utilization of oral health services five years after the Medicaid
expansion. We utilized the natural experiment created by the ACA implementation, using
national data from 2010 to 2018, to investigate whether Medicaid expansion increased dental
coverage rates and utilization among low-income adults, and if so, among which racial and
ethnic groups. We also examined if those gains were greater among low-income and
minority adults living in states that provide more generous adult dental benefits in Medicaid.

We hypothesized that improved access to dental care would result in increased utilization,
since access to care is one of the “enabling” resources in the Andersen model of health care
utilization.1® However, it’s also recognized that access alone may not suffice to increase
utilization, because of other background “pre-disposing factors”, such as health literacy.

STUDY METHODS

Data & Sample

We used data from the National Health Interview Survey (NHIS).1® The NHIS is a
nationally representative cross-sectional household interview survey of the civilian
noninstitutionalized population of the United States. In addition to demographic and
socioeconomic details, the NHIS collects information on health status, health insurance
coverage, and access to care including dental visits. We analyzed data from 2010 to 2018
and obtained access to restricted state identifiers through the Federal Statistical Research
Data Center.

Because states implemented the ACA at different times in 2014, we excluded year 2014
from the analysis. Our study sample included low-income adults between the ages of 19 to
64 years. The NHIS reports family income as a percentage of the federal poverty level (FPL)
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in 14 predefined categories (for example, below 25%, 25-49%, 50-74%, 75-99% and so
on); therefore, we were not able to restrict the sample to the Medicaid eligibility threshold of
adults with incomes up to 138% of FPL. Instead, our primary sample used a cutoff of family
income below 125% of FPL. Additionally, we conducted a sensitivity analysis using
imputed family income files provided by the National Center for Health Statistics (NCHS)
that allow us to define low-income sample based on family income up to 138% of FPL. 19
Our primary study sample included 87,393 adults.

MEASURES

Outcome variables were self-reported measures of dental coverage and access to dental care.
Dental coverage measures were Medicaid, uninsured, and private dental insurance. Measures
related to access to and utilization of dental services included having a dental visit in the past
12 months, inability to obtain dental care in the past 12 months because of cost, and
edentulism (complete loss of all natural teeth), which is both a marker of poor oral health
and potentially a marker of “improved” access to dental services for those in poor oral
health, for whom complete teeth extraction and dentures may be the only viable option. All
outcomes were binary indicators.

We classified a state as providing adults dental benefits in Medicaid if it offered more than
emergency dental coverage to Medicaid adults in 2014.20: 21

STATISTICAL ANALYSIS

To compare changes in each outcome in expansion states relative to control states before and
after the expansion, we used a differences-in-differences linear regression analysis. Our
estimate of interest was the interaction term between Medicaid expansion and a “Post-
expansion” indicator for all years after the expansion, so that it is equal to one for expansion
states when Medicaid expansion is in effect. We adjusted all models for age, sex, race/
ethnicity, education, marital status, employment, citizenship, number of children, pregnancy
status, state-year unemployment rate 22, number of dentists per capita in each state 23, year,
and state. We also used robust standard errors clustered at state level in our regression
models to account for serial autocorrelation.2*

We first examined the full sample, then we repeated the analysis separately for states that
provide Medicaid adult dental benefits and states without dental benefits. We also conducted
subgroup analyses comparing Non-Hispanic white adults with all other race groups and
adults aged 19-39 years with adults ages 40-64 years.

We conducted multiple sensitivity analyses using alternate sample definitions: excluding
states that expanded Medicaid prior to 2014 (CA, CT, DC, DE, MA, MN, NJ, NY, VT, and
WA), excluding pregnant women, and restricting the sample to family income below 138%
of FPL using imputed family income files. A key assumption in difference-in-differences
analysis is that trends in outcomes between intervention and control groups are parallel prior
to the intervention. To investigate this parallel trend assumption, we compared yearly rates
for each outcome between expansion and non-expansion states before Medicaid expansion.
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We also conducted a placebo difference-in-differences using the pre-reform period with year
2013 as the placebo ACA implementation year to formally test these trends.
We used NHIS’s survey weights to account for the complex survey design. We used Stata
version 15.0 for all analyses.
LIMITATIONS

Our study has a number of limitations. First, income was reported as a categorical variable in
NHIS and therefore we were not able to use the ACA’s threshold of 138% of FPL to define
our study sample. Thus, there could be misclassification of Medicaid eligibility for some
adults. However, we used a restrictive definition for our main eligibility sample (<125%) and
conducted a sensitivity analysis using imputed family income files to limit the sample to
138% of the FPL and the results were largely similar (Appendix Exhibit A2).25

Second, NHIS questions regarding study outcomes were self-reported and therefore we
cannot eliminate the potential of recall bias. However, this misclassification of outcome data
is likely conservative and random across expansion and non-expansion states and therefore
would bias our estimates towards the null.

Third, we defined states dental benefits based on states’ policy in year 2014. Two states,
Missouri and Montana, have changed their dental benefits afterwards, but our data use
agreement precludes us from identifying individual states in our analysis plan, which
introduced some measurement error in the estimated effect of the expansion — but the
population of the states in question is unlikely to substantially affect our results.

Fourth, our study outcomes were limited by the questions included in the NHIS. Other
important outcomes not available include reasons for not pursuing dental care, self-reported
dental health, and dental outcomes other than tooth loss.

Finally, although our sample size was relatively large, our estimated 95% confidence
intervals were wide for several outcomes, which may suggest an inadequate statistical power
to detect significant changes in our sample.

Study Results

Sample characteristics

Characteristics of the study sample at baseline (2010 to 2013) are presented in Exhibit 1.
The demographic characteristics of low-income adults(n=44,753) in expansion and non-
expansion states were largely similar, but non-expansion states had higher proportion of non-
Hispanic black (24.9% vs. 17.5%) and US-born adults (76.3% vs. 71.3%).

Changes in Dental Coverage Outcomes

Exhibit 2 presents unadjusted changes in dental coverage outcomes in expansion and non-
expansion states according to states’ dental benefits. Overall, dental coverage rates in this
population are low. Prior to the ACA, less than half of low-income adults had any form of
dental coverage. As expected, expansion states that provide dental benefits showed greatest
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gains in Medicaid dental coverage after the expansion (from 33.6% to 51.1%) and greatest
reduction in the uninsured rates, a decline of 18.9% (from 53.5% to 34.6%). Meanwhile,
there were small changes in private dental insurance ranging from increase of 1.5% in non-
expansion states with dental benefits to 4.6% in expansion states without dental benefits.
Combining Medicaid and private dental coverage, only expansion states with dental benefits
in Medicaid saw dental coverage rates for low-income adults climb above 50% — up to
65.4%, while it remained under 20% in states not covering dental benefits in Medicaid
(regardless of expansion status).

Results from difference-in-differences analysis (Exhibit 3) for the full sample showed that
when comparing expansion states to control states, Medicaid expansion was associated with
a significant increase in Medicaid dental coverage (13.5 percentage points; 95% CI 7.5,
19.4), a minor decrease in the private insurance (-0.4 percentage points; 95% CI -2.3, 1.5),
and a significant decline in the uninsured rate (—12.2 percentage points; 95% CI -17.9,
-6.4). When examining changes in coverage outcomes according to states’ dental benefits,
changes in Medicaid dental coverage were increased by 9.1 percentage points in states that
provide dental benefits (95% CI 0.1, 18.1) and the decline in the uninsured rate was larger in
states that provide dental benefits (—8.3 percentage points; 95% CI -18.0, 1.3) compared to
states without dental benefits (0.1 percentage points; 95% CI -3.1, 2.9).

In the subgroup analyses, changes in health coverage by race/ethnicity and age groups were
generally similar to the full sample (Exhibit 4). However, minorities and older adults had
greater gains in Medicaid dental coverage (non-whites: 13.9 percentage points; 95% Cl, 6.5,
21.2, older adults: 16.5 percentage points; 95% CI, 9.7,23.2), and a larger decline in the
uninsured rate (non-whites: —12.9 percentage points; 95% Cl, —19.3, —6.4, older adults:
-14.2 percentage points; 95% CI, —20.5, =7.9). Older adults also demonstrated a slight
significant decline in private dental insurance (—1.8 percentage points; 95% ClI, —-3.6, —0.1).

Changes in access to dental care outcomes

Unadjusted changes (Appendix Exhibit A1)2° in access to dental care measures showed that
after the expansion, expansion states that provide dental benefits had the greatest increase in
having a dental visit in the past 12 months (from 44.3% to 51.4%) and the largest decline in
the proportion of the sample reporting inability to obtain dental care in the past 12 months
because of cost (from 27.7% to 17.6%). States that provide dental benefits, both expansion
and non-expansion, demonstrated larger changes in the rates of individuals with complete
teeth loss compared to states without dental benefits, indicating increased access to dental
services. There was 1.6% increase in complete teeth loss in non-expansion states with dental
benefits and 1.2% increase in expansion states with dental benefits.

Medicaid expansion was associated with a non-significant increase in having a dental visit in
the past 12 months (2.0 percentage points; 95% CI, —0.7, 4.8) and a non-significant decrease
in the inability to obtain dental care in the past 12 months because of cost (1.8 percentage
points; 95% CI, 5.2, 1.7). These changes remained non-significant when we repeated the
analysis according to states’ dental benefits (Exhibit 3). However, in the full sample, the
expansion was associated with a 1.5 percentage points increase in complete teeth loss (95%
Cl, 0.0, 2.9).
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The race/ethnicity subgroup analyses (Exhibit 4) showed similar findings to the main
analysis except for having a dental visit in the past 12 months for white adults; the expansion
was associated with an increase of 4.2 percentage points (95% CI, 0.8,7.6). We found no
significant changes in any of the access to dental care measures in the age subgroup analysis.

Sensitivity analyses

Results from the sensitivity analyses were similar to our main findings (Appendix Exhibit
A2).25 The Medicaid expansion was associated with a significant increase in Medicaid
dental coverage and a decline in the uninsured rate when excluding early expansion states,
using alternative percentage of the FPL to define the sample, or excluding pregnant women.
However, changes in complete teeth loss were only marginally significant (p<0.10) when we
excluded pregnant women and when restricting the sample to family income below 138% of
FPL using imputed family income.

Unadjusted trends in outcomes according to Medicaid expansion status are presented in
Appendix Exhibit A3.25 The yearly trends prior to ACA implementation did not show any
marked divergence by expansion status before 2014. These pre-expansion trends were not
perfectly parallel for private dental insurance and complete teeth loss. However, results from
our placebo test (Appendix Exhibit A4)2° provide support for our difference in differences
design. In the placebo analysis, there were no significant changes in any of the dental
coverage outcomes and two of the access to dental care outcomes demonstrated a reduction
with significant placebo coefficients: dental visit in the past 12 months in dental benefit
states and complete teeth loss in the full sample.

Discussion

In this study, we used national survey data and a quasi-experimental design to estimate the
causal impact of Medicaid expansion on changes in dental coverage and dental care
utilization among low-income adults five years after the expansion. We found that the ACA
was associated with significant increases in dental coverage (largely concentrated in states
covering dental care in Medicaid) as well as a decline in the uninsured rate. The expansion
was also associated with significant increase in complete teeth loss among low-income
adults as a whole and in having dental visits in the past year among white adults only.

Our study provides new evidence on the effects of the ACA expansion on changes in dental
coverage. In this analysis, we assessed the impact of the ACA on Medicaid coverage,
uninsured rates, and private dental insurance among low-income adults using most recent
national data. We found that Medicaid expansion was associated with improvements in
having dental coverage, a change that is largely driven by Medicaid expansion in states that
provide dental benefits, and reduction in the uninsured rates. Notably, rates of dental
coverage in this population remain quite low in most states, with more than 80% of low-
income adults in states without Medicaid dental benefits having any form of dental coverage.

We did not find consistent evidence to support our hypothesis that gains in dental coverage
would increase access to and improve utilization of dental care after the Medicaid
expansion. While our point estimates suggest modest improvements in seeing a dentist in the
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past year and a decline in the inability to afford dental care after the expansion, these
changes were not statistically significant. We offer several possible explanations for these
findings. First, although evidence from previous studies demonstrated slight improvements
in utilization among low-income adults, these studies examined the impact of the ACA in
the first few years after the expansion using different data sources.14-16 Our study assessed
the long-term effect of the ACA on dental utilization five years after the implementation of
the policy. Nevertheless, our 95% confidence intervals included the point estimates from
those studies.

Also, despite that in the full sample we did not detect significant changes in seeing a dentist
in the past year, we found that Medicaid expansion was associated with an increase in
having a dental visit among Non-Hispanic white adults. This suggest that besides coverage,
there could be other persistent barriers to utilization of dental services, particularly among
minorities. Based on Andersen’s behavioral model of health care utilization, race &
socioeconomic status are “pre-disposing factors” for healthcare utilization.1® Therefore,
simply expanding access to insurance may not be sufficient to boost utilization. Health
literacy is another “pre-disposing factor” that is a strong predictor for utilization.26 Prior
research indicated that Medicaid adults with high health literacy demonstrated improved
access to dental care after the ACA.27 We were unable to account for health literacy in this
analysis since the NHIS does not collect this information.

Furthermore, the healthcare environment is an “enabling factor” influencing utilization in
Andersen’s model. The capacity of the dental workforce to sustain the demand of the
Medicaid population has been reported to be a major concern for access to dental care.
Dentists’” willingness to participate in Medicaid is a key challenge to Medicaid programs and
to access to care. 28-31 Although some states have increased Medicaid reimbursement rates
to improve dentists’ participation, 32 the ACA expansion did not include any provisions to
enhance dental providers’ participation. Therefore, low-income adults, despite having dental
coverage, may be experiencing greater challenges in finding dental providers who accept
and are available to treat them.

Our findings concern the key issue of whether states provide adults with dental benefits in
Medicaid, which unlike dental benefits for children in Medicaid is a state option. Evidence
from prior research suggests that a large proportion of Medicaid enrollees are confused
about their coverage and whether it includes benefits such as dental care.33 Confusion or
lack of awareness of Medicaid dental benefits may lead some enrollees not to utilize them.

Although in our analysis we did not detect significant differences in utilization of dental
services after the expansion between states that provide dental benefits and state without
benefits, states providing dental benefits showed increase in dental visits and a decline in the
inability to obtain dental care. This suggests that states coverage of adults’ dental benefits
could play a role in improving dental care utilization.

Our findings concerning complete teeth loss suggest improved access to dental services;
however, this may be an unintended consequence of the ACA expansion. As growing
numbers of low-income adults have gained access to dental services after the expansion,
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many are likely presenting to clinics in a state of neglected oral health, which often leaves
dental extraction as the only affordable treatment option. Assuring routine access to
preventive oral health services could therefore improve low-income population oral health
and prevent teeth loss.

Conclusion

While the Medicaid expansion improved rates of dental coverage, particularly in states
covering dental services in Medicaid, our findings suggest that there are other persistent
barriers to access to dental care, particularly among racial and ethnic minorities. Findings
from our study can inform future policies to consider additional measures to improve dental
care utilization among low-income adults including but not limited to insurance coverage for
oral health care.
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Appendix Exhibit Al:
Unadjusted Changes in in Access to Dental Care Outcomes in Expansion and Control States

According to State’s Dental Benefits.
SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010
to 2018 excluding 2014.
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NOTES: Study sample limited to adults aged 19-64 years old with income 124% below the
FPL. Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY,
LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV.
Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD,
TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA,
CO, CT, DC, IA, IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI,
SC, SD, VT, WA, WI, WY. States without adult Medicaid dental benefits: AL, AZ, DE, FL,
GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA, WV. &
Unadjusted survey-weighted proportions.

Appendix
Appendix Exhibit A2:

Sensitivity Analyses

Differences-in-Differences Adjusted Estimates
Net Change After Expansion

Excluding earlyegxpansion Using alternagve FPL cutoff

states Excluding pregnant women
Outcome % 95% ClI % 95% ClI % 95% ClI
Medicaid dental
coverage
Full sample 112  (6.6,15.8) " 136 (7.8,19.4)"" 136 (7.6,19.6)F
States with dental (0.4,16.7) * . .
benefits 8.6 8.9 (0.8,16.9) 9.1 (0.0,18.1)
States without ()
dental benefits 0 0 () 0 ()
Private dental
insurance
Full sample -0.1 (-2.7,25) -20 (-3.7,-03)" -04 (-2.3,1.6)
States with dental (-3.2,4.6) -
benefits 0.7 -26 (-4.4,-0.7) 03 (-2.7,3.2)
States without (-3.0,3.0)
dental benefits 0.0 -04 (-25,1.8) 0.1 (-3.03.1)
No dental
coverage
Full sample -106 (-15.7,-5.5)"" -108 (-16.6,-5.0)"" -123 (-18.1,-65) "
States with dental (-18.0,0.8)
benefits -8.6 -5.4 (-13.8,3.1) -84 (-18.0,1.3)
States without (-3.0,3.0)
dental benefits 0.0 04 (-1.8,2.5) -0.1 (-3.1,3.0)
Seen a dentist in
the past year
Full sample 0.8 (-2.1,3.8) 25 (-0.5,5.5) 22 (05,4.9)
States with dental (-3.9,4.3)
benefits 0.2 05 (-2.9,3.9) 14 (-2.6,5.5)
States without (-6.4,3.9)
dental benefits -13 -09 (-5.7,3.9) -0.8 (-5.94.4)

Couldn’t afford
dental care in the
past year
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Differences-in-Differences Adjusted Estimates
Net Change After Expansion

Excluding earlyegxpansion Using alternaﬂve FPL cutoff

states Excluding pregnant women
Outcome % 95% ClI % 95% ClI % 95% ClI
Full sample -0.1 (-2.927) -25 (-6.1,1.1) -1.6 (-4.9,1.8)
States with dental (-3.2,6.3)
benefits 1.6 -20 (-5.5,1.6) 0.1 (-4.95.0)
States without (-3.7,4.0)
dental benefits 0.1 19 (-2.15.9) 06 (-3.4,4.6)
Complete teeth
loss
Full sample 1.8 (0.2,3.5) * 1.6 (-0.1,3.3) 14 (0.0,2.9)
States with dental (-1.6,1.7)
benefits 0.1 21 (-4.9,0.7) -0.6 (-2.1,0.9)
States without (-2.1,4.8)
dental benefits 14 20 (-0.54.4) 14 (-2.04.7)

SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010 to 2018 excluding 2014.
NOTES: Study sample limited to adults aged 19-64 years old with income 124% below the FPL.
aEchuding states that expanded Medicaid prior to 2014(CA, CT, DC, DE, MA, MN, NJ, NY, VT, WA).

bStudy sample limited to adults aged 19-64 years old with family income up to 138% of FPL using imputed family income
files provided by the National Center for Health Statistics. Results presented are using one of the five imputations files.
Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH,
NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC,
NE, OK, SC, SD, TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA, CO, CT,
DC, IA, IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI, SC, SD, VT, WA, WI, WY. States without
adult Medicaid dental benefits: AL, AZ, DE, FL, GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT,
VA, WV. Model adjusted for age, sex, race/ethnicity, education, marital status, employment, citizenship, number of
children, pregnancy status, state-year unemployment rate, number of dentists per capita in each state, year, and state. All
analyses used robust standard errors clustered by state. Cl= confidence interval.

*
P<0.05
Aok
P<0.01
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Appendix
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Appendix Exhibit A3:
Unadjusted Trends in Insurance Coverage and Access to Dental Care Measures According

to Medicaid Expansion Status.

SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010-
to 2018.

NOTES: Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN,
KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA,
WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC,
SD, TN, TX, UT, VA, WI, WY. Study sample limited to adults aged 19-64 years old with
income 124% below the FPL. All estimates are unadjusted survey-weighted proportions.
Bars represents 95% confidence interval.
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Appendix Exhibit A4:

Robustness Checks

Differences-in-Differences
Net change after expansion

. a
Placebo expansion

Unadjusted Estimate  Adjusted Estimate

Outcome % 95% ClI % 95% ClI

Medicaid dental coverage

Full sample 1.0 (-1.6,3.5) 11 (-153.7)
States with dental benefits 02 (-6.97.2) -0.7 (-7.9,6.6)
States without dental benefits 0 () 0 ()

Private dental insurance

Full sample 0.1 (-2.3,24) 04 (-1.8,2.6)
States with dental benefits -0.1 (-3.6,3.5) 0.7 (-253.8)
States without dental benefits -1.7 (-5.2,1.8) -1.6 (-5.1,2.0)
No dental coverage

Full sample -1.1 (-44,23) -16 (-5.0,1.9)
States with dental benefits -0.2 (-5.34.9) -0.1 (-5.45.2)
States without dental benefits 1.7 (-185.2) 16 (-2.0/5.1)
Seen a dentist in the past year

Full sample -0.6 (-4.1,29) 0.0 (-3.233)
States with dental benefits -62 (-12.2,-03)" -59 (-11.0,-0.9)"
States without dental benefits 1.2 (-4.3,6.6) 16 (-3.3,6.5)
Couldn’t afford dental care in the past year

Full sample 04 (-2.8,3.6) 05 (-2.73.7)
States with dental benefits 35 (-3.9,11.0) 41 (-3.3,114)
States without dental benefits -3.8 (-11.3,3.6) -3.3 (-11.4,48)
Complete teeth loss

Full sample -25 (-45,-05)" -25 (-45-05)"
States with dental benefits -3.8 (-9.6,2.0) -34 (-85,1.6)
States without dental benefits -1.8 (-5.6,1.9) -14 (-5.2,2.5)

SOURCE: Authors’ analysis of data from the National Health Interview Survey (NHIS) from 2010 to 2018 excluding
2014.

NOTES: Study sample limited to adults aged 19-64 years old with income 124% below the FPL.

aPIacebo expansion using NHIS data from 2010 to 2013 and year 2013 as the ACA implementation year. Medicaid
expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM,
NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE,
OK, SC, SD, TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA, CO, CT, DC, IA,
IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI, SC, SD, VT, WA, WI,WY. States without adult
Medicaid dental benefits: AL, AZ, DE, FL, GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA,
WV. Model adjusted for age, sex, race/ethnicity, education, marital status, employment, citizenship, number of children,
pregnancy status, state-year unemployment rate, number of dentists per capita in each state, year, and state. All analyses
used robust standard errors clustered by state. Cl= confidence interval.

*
P<0.05
A
P<0.01.
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Appendix Methods:

Regression Equation - Differences in Differences Model (Exhibit 3, Exhibit 4, and Appendix
Exhibit A2)

Yist = Po + p1 Yeary + pp Stateg + f3 (Post 2014 = Expansion State)
+ Xist + Equation (1)
Eist

Y;st1S an indicator whether an individual i had a dental visit in the past 12 months in state ¢
at time 1. Year; is an indicator variable for time { being after the policy change, Stateg is an
indicator variable for exposure group ¢, Xjs represents individual level covariates and e is
the error term. Year; is equal to one if the observation occurs after the policy change. State 4
is equal to one if the observation is in a state that changes its policy and equal to zero in a
state that doesn’t change its policy. 8; and B»are vectors of time and state fixed effects
respectively. Year fixed effects control for any secular trends in the outcome that are
common across states. State fixed effects control for any unmeasured differences between
states. The coefficient of interest is Szthat represents the change in dental utilization after
expansion among those in Medicaid expansion states, compared to those living in states
without the expansion. The model controls for Medicaid eligibility variables and other
individual covariates as Xjgincluding: age, sex, race/ethnicity, education, marital status,
employment, citizenship, number of children, pregnancy status, state-year unemployment
rate, and number of dentists per capita in each state. Models used robust standard errors
clustered at the state level.

We repeated the same regression model in Equation 1 for all study outcomes: Medicaid,
uninsured, private dental insurance, couldn’t afford dental care in the past year, and
complete teeth loss.

Regression Equation - Differences in Differences Model (Appendix Exhibit A4)

Z.iSt = fo + f1 Yeary + pp Stateg + f3 (Post 2013 = Expansion State) + Xjg; + Equation (2)
1St

We used the same model as Equation 1 except that for the placebo expansion we used NHIS
data from 2010 to 2013 and year 2013 as the ACA implementation year.
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Exhibit 2:

Unadjusted Changes in Dental Coverage in Medicaid Expansion and Control States
According to State’s Dental Benefits.

SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010-
to 2018 excluding 2014.

NOTES: Study sample limited to adults aged 19-64 years old with income 124% below the
FPL. Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY,
LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV.
Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD,
TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA,
CO, CT, DC, IA,| IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI,
SC, SD, VT, WA, WI,WY. States without adult Medicaid dental benefits: AL, AZ, DE, FL,
GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA, WV. 2
Unadjusted survey-weighted proportions.
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Exhibit 1:

Characteristics of the Low-income Sample at Baseline, 2010 to 2013 a

N (Survey -Weighted Proportions)

Low-Income Sample b
Medicaid Expansion states ¢ Non-Expansion states d
(n=27,008) (n=17,745)
Variable
Sex
Male 11,677 | (45.4) 7,550 | (44.5)
Female 15,331 | (54.6) 10,195 | (55.5)
Mean (+SD) age, yr 37.2 | £14.1 37.04 | £13.9
Age groups
19-34 12,456 | (48.2) 8,391 | (49.3)
35-44 5,872 | (19.8) 3,715 | (19.3)
45-54 4,973 | (18.3) 3,127 | (17.3)
55-64 3,707 | (13.8) 2,512 | (14.0)
Race/ethnicity
Hispanic 10,483 | (28.8) 5,985 | (26.2)
Non-Hispanic White 9,285 | (46.7) 6,067 | (44.4)
Non-Hispanic Black 4,947 | (17.5) 4,764 | (24.9)
Non-Hispanic Asian 1,898 | (5.4) 645 | (3.0)
Non-Hispanic all other race groups 395 | (1.6) 284 | (1.4)
Marital status
Single 14,372 | (56.0) 9,568 | (55.2)
Married/Partner 12,581 | (43.7) 8,131 | (44.5)
Unknown/refused 55 | (0.2) 46 | (0.3)
Citizenship
Foreign 7,184 | (20.3) 3,982 | (18.1)
US Citizen 19,727 | (79.3) 13,694 | (81.6)
Unknown/refused 97 | (0.3) 69 | (0.3)
Nativity
Foreign 9,733 | (28.5) 5,129 | (23.6)
US-born 17,229 | (71.3) 12,595 | (76.3)
Unknown/refused 46 | (0.21) 21 | (0.1)
Education
Less than high school degree 10,792 | (35.5) 6,753 | (35.5)
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N (Survey -Weighted Proportions)

b

Low-Income Sample

Medicaid Expansion states ¢

Non-Expansion states d

(n=27,008) (n=17,745)

High school graduate 6,482 | (24.4) 4,664 | (26.3)
Some college/college graduate 9,321 | (38.8) 6,102 | (37.0)
Unknown/refused 413 | (1.3) 226 | (1.2)
Employment

Not employed 7,789 | (30.2) 4,940 | (28.6)
Currently employed 5,825 | (22.6) 4,152 | (23.9)
Unknown/refused 13,394 | (47.2) 8,653 | (47.5)

SOURCE: Authors’ analysis of data from the National Health Interview Survey (NHIS) from 2010 to 2013.

NOTES: SD is standard deviation. Study sample limited to adults aged 19-64 years old.

aBaseIine refers to the sample prior to Medicaid expansion, NHIS data from 2010 to 2013.

b . . ] -
Low-income sample is defined as adults with income 124% below the FPL.

Page 19

cMedicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH,

OR, PA, RI, VT, WA, WV.

dMedicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY.
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Changes in Insurance Coverage and Access to Dental Care Measures Among Low-Income Adults.

Exhibit 3:

Differences-in-Differences

Baseline 2 Net change after expansion

Outcome Mean % in expansion states | Unadjusted Estimate | Adjusted Estimate °
% % %

Medicaid Dental Coverage
Full sample 29.3 13.1 ¥ 13.5 ****
States with dental benefits 33.6 87 % 9.1 ¥
States without dental benefits 0 0 0
Private dental insurance
Full sample 14.3 0.4 -0.4
States with dental benefits 14.9 0.8 0.3
States without dental benefits 10.1 0.9 0.1
No dental coverage
Full sample 58.0 _12.6 12 ¥
States with dental benefits 53.5 -85 % -83
States without dental benefits 89.9 -0.9 -0.1
Seen a dentist in the past year
Full sample 43.4 22 2.0
States with dental benefits 44.3 0.8 11
States without dental benefits 36.3 -0.2 -1.4
Couldn’t afford dental care in the past year
Full sample 28.4 -1.9 -1.8
States with dental benefits 27.7 0.0 -0.1
States without dental benefits 33.6 0.7 0.6
Complete teeth loss
Full sample 7.0 14 F 15
States with dental benefits 6.7 -05 -0.5
States without dental benefits 9.4 13 14

SOURCE: Authors’ analysis of data from the National Health Interview Survey (NHIS) from 2010 to 2018 excluding 2014.

Page 20

NOTES: Study sample limited to adults aged 19-64 years old with income 124% below the FPL. Medicaid expansion states: AK, AR, AZ, CA,
CO, CT, DC, DE, HI, 1A, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-
expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental
benefits: AK, AR, CA, CO, CT, DC, IA, IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI, SC, SD, VT, WA, WI,WY. States
without adult Medicaid dental benefits: AL, AZ, DE, FL, GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA, WV.

aBaseIine refers to the sample prior to Medicaid expansion (NHIS data from 2010 to 2013).

Model adjusted for age, sex, race/ethnicity, education, marital status, employment, citizenship, number of children, pregnancy status, state-year

unemployment rate, number of dentists per capita in each state, year, and state. All Analyses used robust standard errors clustered by state.

*
p<0.1
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Hok

p<0.05

Aok A

p<0.001.
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Exhibit 4:

Page 22

Changes in Insurance Coverage and Access to Dental Care Outcomes Among Low-Income Adults According
to Race and Age Groups.

. oa
Baseline

Differences-in-Differences Net change after expansion

Mean % in expansion states

Unadjusted Estimate

Adjusted Estimate b

QOutcome

%

%

%

Medicaid dental coverage

Race
White population 28.5 12.6 ¥ 12,7 ¥
Non-Whites 30.0 13.4 % 13.9 ¥
Age
19-39yr 213 107 ¥ 112
40-64 yr 32.3 16.1 165 7
Private dental insurance
Race
White population 18.5 -0.2 -0.6
Non-Whites 10.6 0.6 -0.1
Age
19-39 yr 17.1 17 0.6
40-64 yr 104 -16 -18 ™
No dental coverage
Race
White population 54.3 —11.5 —11.3
Non-Whites 61.3 _131 * _12.9 *H*
Age
19-39 yr 57.3 -11.1 -106
40-64 yr 59.1 -14.1 —14.2 ¥
Seen a dentist in the past year
Race
White population 45.7 38 % 4.0 **
Non-Whites 413 14 1.2
Age
19-39 yr 46.7 17 13
40-64 yr 385 2.7 2.6
Couldn’t afford dental care in the past year
Race
White population 29.4 -2.4 -2.3
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Baseline & Differences-in-Differences Net change after expansion
Mean % in expansion states Unadjusted Estimate Adjusted Estimate b
Outcome % % %
Non-Whites 275 -2.0 -1.7
Age
19-39 yr 25.1 32~ -238
40-64 yr 332 -0.3 -0.3
Complete teeth loss
Race
White population 9.9 2.3 2.3
Non-Whites 4.4 0.7 0.9
Age
19-39 yr 25 0.7 08
40-64 yr 135 23 23 *

SOURCE: Authors’ analysis of data from the National Health Interview Survey (NHIS) from 2010 to 2018 excluding 2014.

Page 23

NOTES: Study sample limited to adults aged 19-64 years old with income 124% below the FPL. Non-white group includes Hispanic, non-

Hispanic Black, non-Hispanic Asian, and non-Hispanic all other race groups. Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI,
1A, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL,
GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY.

aBaseIine refers to the sample prior to Medicaid expansion (NHIS data from 2010 to 2013).

Model adjusted for age, sex, race/ethnicity, education, marital status, employment, citizenship, number of children, pregnancy status, state-year

unemployment rate, number of dentists per capita in each state, year, and state. All analyses used robust standard errors clustered by state.
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	AppendixAppendix Exhibit A1: Unadjusted Changes in in Access to Dental Care Outcomes in Expansion and Control States According to State’s Dental Benefits.SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010 to 2018 excluding 2014.NOTES: Study sample limited to adults aged 19–64 years old with income 124% below the FPL. Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA, CO, CT, DC, IA, IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI, SC, SD, VT, WA, WI, WY. States without adult Medicaid dental benefits: AL, AZ, DE, FL, GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA, WV. a Unadjusted survey-weighted proportions.
	AppendixAppendix Exhibit A2:Sensitivity AnalysesDifferences-in-Differences Adjusted Estimates
Net Change After ExpansionExcluding early expansion states aUsing alternative FPL cutoff bExcluding pregnant womenOutcome%95% CI%95% CI%95% CIMedicaid dental coverageFull sample11.2(6.6,15.8)**13.6(7.8,19.4)**13.6(7.6,19.6)**States with dental benefits8.6(0.4,16.7)*8.9(0.8,16.9)*9.1(0.0,18.1)*States without dental benefits0(-,-)0(-,-)0(-,-)Private dental insuranceFull sample−0.1(−2.7, 2.5)−2.0(−3.7,−0.3)*−0.4(−2.3,1.6)States with dental benefits0.7(−3.2,4.6)−2.6(−4.4,−0.7)**0.3(−2.7,3.2)States without dental benefits0.0(−3.0,3.0)−0.4(−2.5,1.8)0.1(−3.0,3.1)No dental coverageFull sample−10.6(−15.7,−5.5)**−10.8(−16.6,−5.0)**−12.3(−18.1,−6.5)**States with dental benefits−8.6(−18.0,0.8)−5.4(−13.8,3.1)−8.4(−18.0,1.3)States without dental benefits0.0(−3.0,3.0)0.4(−1.8,2.5)−0.1(−3.1, 3.0)Seen a dentist in the past yearFull sample0.8(−2.1,3.8)2.5(−0.5,5.5)2.2(0.5,4.9)States with dental benefits0.2(−3.9,4.3)0.5(−2.9,3.9)1.4(−2.6, 5.5)States without dental benefits−1.3(−6.4,3.9)−0.9(−5.7,3.9)−0.8(−5.9,4.4)Couldn’t afford dental care in the past yearFull sample−0.1(−2.9,2.7)−2.5(−6.1,1.1)−1.6(−4.9,1.8)States with dental benefits1.6(−3.2,6.3)−2.0(−5.5,1.6)0.1(−4.9,5.0)States without dental benefits0.1(−3.7,4.0)1.9(−2.1,5.9)0.6(−3.4,4.6)Complete teeth lossFull sample1.8(0.2,3.5)*1.6(−0.1,3.3)1.4(0.0,2.9)States with dental benefits0.1(−1.6,1.7)−2.1(−4.9,0.7)−0.6(−2.1, 0.9)States without dental benefits1.4(−2.1,4.8)2.0(−0.5,4.4)1.4(−2.0,4.7)SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010 to 2018 excluding 2014.NOTES: Study sample limited to adults aged 19–64 years old with income 124% below the FPL.aExcluding states that expanded Medicaid prior to 2014(CA, CT, DC, DE, MA, MN, NJ, NY, VT, WA).bStudy sample limited to adults aged 19–64 years old with family income up to 138% of FPL using imputed family income files provided by the National Center for Health Statistics. Results presented are using one of the five imputations files. Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA, CO, CT, DC, IA, IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI, SC, SD, VT, WA, WI, WY. States without adult Medicaid dental benefits: AL, AZ, DE, FL, GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA, WV. Model adjusted for age, sex, race/ethnicity, education, marital status, employment, citizenship, number of children, pregnancy status, state-year unemployment rate, number of dentists per capita in each state, year, and state. All analyses used robust standard errors clustered by state. CI= confidence interval.*P<0.05**P<0.01
	Appendix Exhibit A2:
	AppendixAppendix Exhibit A3: Unadjusted Trends in Insurance Coverage and Access to Dental Care Measures According to Medicaid Expansion Status.SOURCE: Authors’ analysis of data from the National Health Interview Survey from 2010-to 2018.NOTES: Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY. Study sample limited to adults aged 19–64 years old with income 124% below the FPL. All estimates are unadjusted survey-weighted proportions. Bars represents 95% confidence interval.
	AppendixAppendix Exhibit A4:Robustness ChecksDifferences-in-Differences
Net change after expansionPlacebo expansion aUnadjusted EstimateAdjusted EstimateOutcome%95% CI%95% CIMedicaid dental coverageFull sample1.0(−1.6,3.5)1.1(−1.5,3.7)States with dental benefits0.2(−6.9,7.2)−0.7(−7.9,6.6)States without dental benefits0(-,-)0(-,-)Private dental insuranceFull sample0.1(−2.3, 2.4)0.4(−1.8,2.6)States with dental benefits−0.1(−3.6, 3.5)0.7(−2.5,3.8)States without dental benefits−1.7(−5.2, 1.8)−1.6(−5.1,2.0)No dental coverageFull sample−1.1(−4.4, 2.3)−1.6(−5.0,1.9)States with dental benefits−0.2(−5.3,4.9)−0.1(−5.4,5.2)States without dental benefits1.7(−1.8,5.2)1.6(−2.0,5.1)Seen a dentist in the past yearFull sample−0.6(−4.1,2.9)0.0(−3.2,3.3)States with dental benefits−6.2(−12.2, −0.3)*−5.9(−11.0,−0.9)*States without dental benefits1.2(−4.3,6.6)1.6(−3.3,6.5)Couldn’t afford dental care in the past yearFull sample0.4(−2.8, 3.6)0.5(−2.7,3.7)States with dental benefits3.5(−3.9, 11.0)4.1(−3.3, 11.4)States without dental benefits−3.8(−11.3, 3.6)−3.3(−11.4,4.8)Complete teeth lossFull sample−2.5(−4.5, −0.5)*−2.5(−4.5,−0.5)*States with dental benefits−3.8(−9.6, 2.0)−3.4(−8.5,1.6)States without dental benefits−1.8(−5.6, 1.9)−1.4(−5.2,2.5)SOURCE: Authors’ analysis of data from the National Health Interview Survey (NHIS) from 2010 to 2018 excluding 2014.NOTES: Study sample limited to adults aged 19–64 years old with income 124% below the FPL.aPlacebo expansion using NHIS data from 2010 to 2013 and year 2013 as the ACA implementation year. Medicaid expansion states: AK, AR, AZ, CA, CO, CT, DC, DE, HI, IA, IL, IN, KY, LA, MA, MD, MI, MN, MT, ND, NH, NJ, NM, NV, NY, OH, OR, PA, RI, VT, WA, WV. Medicaid non-expansion states: AL, FL, GA, ID, KS, ME, MO, MS, NC, NE, OK, SC, SD, TN, TX, UT, VA, WI, WY. States that provide adult Medicaid dental benefits: AK, AR, CA, CO, CT, DC, IA, IL, IN, KY, MA, MI, MN, NC, ND, NE, NJ, NM, NY, OH, OR, PA, RI, SC, SD, VT, WA, WI,WY. States without adult Medicaid dental benefits: AL, AZ, DE, FL, GA, HI, ID, KS, LA, MD, ME, MO, MS, MT, NH, NV, OK, TN, TX, UT, VA, WV. Model adjusted for age, sex, race/ethnicity, education, marital status, employment, citizenship, number of children, pregnancy status, state-year unemployment rate, number of dentists per capita in each state, year, and state. All analyses used robust standard errors clustered by state. CI= confidence interval.*P<0.05**P<0.01.Appendix Methods:Regression Equation - Differences in Differences Model (Exhibit 3, Exhibit 4, and Appendix Exhibit A2)Equation (1)Yist is an indicator whether an individual i had a dental visit in the past 12 months in state s at time t. Yeart is an indicator variable for time t being after the policy change, States is an indicator variable for exposure group s, Xist represents individual level covariates and εist is the error term. Yeart is equal to one if the observation occurs after the policy change. State s is equal to one if the observation is in a state that changes its policy and equal to zero in a state that doesn’t change its policy. β1 and β2 are vectors of time and state fixed effects respectively. Year fixed effects control for any secular trends in the outcome that are common across states. State fixed effects control for any unmeasured differences between states. The coefficient of interest is β3 that represents the change in dental utilization after expansion among those in Medicaid expansion states, compared to those living in states without the expansion. The model controls for Medicaid eligibility variables and other individual covariates as Xist including: age, sex, race/ethnicity, education, marital status, employment, citizenship, number of children, pregnancy status, state-year unemployment rate, and number of dentists per capita in each state. Models used robust standard errors clustered at the state level.We repeated the same regression model in Equation 1 for all study outcomes: Medicaid, uninsured, private dental insurance, couldn’t afford dental care in the past year, and complete teeth loss.Regression Equation - Differences in Differences Model (Appendix Exhibit A4)Equation (2)We used the same model as Equation 1 except that for the placebo expansion we used NHIS data from 2010 to 2013 and year 2013 as the ACA implementation year.
	Appendix Exhibit A4:
	References
	Exhibit 2:
	Exhibit 1:
	Exhibit 3:
	Exhibit 4:

