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Objective. To examine receipt of early childhood caries preventive services (ECCPS)
in two states’ Medicaid programs before and after the implementation of reimburse-
ment to medical primary care providers (M-PCPs).
Data Sources. Enrollment and claims data from the Florida and Texas Medicaid pro-
grams for children ≤54 months of age during the period 2006–2010.
Study Design. We conducted time trend-adjusted, difference-in-differences analyses
by using modified Poisson regressions combined with generalized estimating equations
(GEEs) to analyze the effect of M-PCP reimbursement on the likelihood that an enrol-
lee had an ECCPS visit after controlling for age, sex, health status, race/ethnicity, geo-
graphic location, and enrollment duration.
Data Extraction Methods. Enrollment data were linked to claims data to create a
panel dataset with child-month observations.
Principal Findings. Reimbursement to M-PCPs was associated with an increased likeli-
hood of ECCPS receipt in general and topical fluoride application specifically in both states.
Conclusions. Reimbursement to M-PCPs can increase access to ECCPS. However,
ECCPS receipt continues to fall short of recommended care, presenting opportunities
for performance improvement.
Key Words. Medicaid, reimbursement, early childhood caries, preventive services

Early childhood caries (ECC) is a significant national problem that dispropor-
tionately affects low-income children, and its prevalence is increasing (Tomar
and Reeves 2009). ECC has significant short- and long-term adverse consequences
(Tinanoff and Reisine 2009). ECC is associated with increased risk of future car-
ies (Gray, Marchment, and Anderson 1991; Reisine, Litt, and Tinanoff 1994;
O’Sullivan and Tinanoff 1996), missed school days (Gift, Reisine, and Larach
1992; Hollister and Weintraub 1993), hospitalization and emergency room visits
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(Sheller, Williams, and Lombardi 1997; Griffin et al. 2000), and, in rare cases,
death (Casamassimo et al. 2009). These adverse outcomes are avoidable through
ECC preventive services (ECCPS). A randomized clinical trial found that fluoride
varnish treatment, combined with parent counseling, can reduce caries by up to 50
percent in high-risk children (Weintraub et al. 2006).

National guidelines recommend that children have a dental visit by
12 months of age and receive preventive care at regular intervals thereafter
(American Academy of Pediatrics Section on Pediatric Dentistry and Oral
Health 2008; American Academy of Pediatric Dentistry 2013). The most com-
mon recall interval is 6 months. However, the American Academy of Pediatric
Dentistry recommends that children at higher caries risk get check-ups, includ-
ing topical fluoride application, more often (American Academy of Pediatric
Dentistry 2013). Medicaid eligibility has been identified as a risk factor for ECC
(American Dental Association 2011). Untreated dental caries occurs among 25
percent of children living in poverty comparedwith 10.5 percent of children liv-
ing above poverty (Dye, Li, and Thorton-Evans 2012). Comprehensive dental
benefits are required in Medicaid and the Children’s Health Insurance Pro-
gram, which cover 35 percent of all U.S. children (DeNavas-Walt, Proctor, and
Smith 2012), but only 31 percent of publicly insured children ages 0–5 years
receive dental services (Centers forMedicare andMedicaid Services 2012).

Although ECC is largely preventable (Savage et al. 2004; Weintraub
et al. 2006; Azarpazhooh and Main 2008), it is difficult to reach preschool
aged children for caries prevention. Publicly insured, preschool aged chil-
dren are more likely to receive medical care than dental care (Bouchery
2012a,b). Consequently, 44 state Medicaid programs have implemented poli-
cies to reimburse medical primary care providers (M-PCPs), typically includ-
ing physicians, physician assistants, and advanced registered nurse
practitioners, to provide ECCPS. The specific services reimbursed varies
across states but may include an examination of the oral cavity, caries risk
assessment, anticipatory guidance, topical fluoride application, and referral
to a dental home (American Academy of Pediatrics 2013).
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Despite widespread adoption, there is little scientific evidence on the
effects of M-PCP reimbursement on ECCPS receipt, with published studies
from only two states. A North Carolina study examined ECCPS receipt subse-
quent to policy implementation and found steady growth in the number of
medical visits that included ECCPS, but it did not use a pre–post study design
to evaluate changes in ECCPS receipt (Rozier et al. 2010). Studies of Wiscon-
sin’s Medicaid program, which used pre–post designs, found that M-PCP
reimbursement was associated with increased claims rates for fluoride varnish
treatment with almost one-half of the increase associated withM-PCPs (Okun-
seri et al. 2009, 2010).

This study extends existing research by analyzing the effect of M-PCP
reimbursement on ECCPS receipt for Medicaid-enrolled children in Texas
and Florida, which are the second and fourth most populous states, respec-
tively, and account for 15 percent of Medicaid-enrolled children nationally
(Kaiser Family Foundation 2013; U.S. Census Bureau 2011). These states are
among the most diverse with significant representation of African-American
and Hispanic populations (Brewer and Suchan 2001), which disproportion-
ately experience low access to dental care (Edelstein and Chinn 2009). In
2008, the Florida and Texas Medicaid programs implemented M-PCP
ECCPS reimbursement for children ages 0–4 years. We used secondary data
from these programs to test our central hypothesis that M-PCP reimburse-
ment has improved access to ECCPS.

Methodologically, we extend existing research by including a control
group of children not subject to M-PCP reimbursement and adopting an ana-
lytic strategy that allows us to better isolate the treatment effect by controlling
for intrinsic differences between the treatment and control groups, secular time
trends, and differential time trends between the two groups. In addition to control-
ling for standard demographic characteristics, we also control for the children’s
health status and explicitly incorporate enrollment duration into our model.

POLICY BACKGROUND

Effective April 15, 2008, Florida Medicaid reimbursed M-PCPs for ECCPS
for children ages 6–42 months (Florida Agency for Health Care Administra-
tion 2008). Providers submit claims for reimbursement using Current Proce-
dural Terminology (CPT) code 99499, modifier SC, which represents a
bundled set of services, including oral evaluation and risk assessment, fluo-
ride varnish application, parental counseling, and referral to a dentist.
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Reimbursement was $27.00 during the study period and was consistent with
reimbursement to dental providers who received $16.00 for Current Dental
Terminology (CDT) code 0145, which is “oral evaluation for a patient under
3 years of age and counseling with primary caregiver,” and $11.00 for CDT
code 1206, which is “topical application of fluoride varnish” (American Dental
Association 2012). The oral evaluation includes taking oral and physical health
histories, evaluation of caries risk, development of an oral health regimen, and
parental counseling. M-PCPs can bill for CPT 99499 SC every 3 months con-
currently with a Child Health Check-Up visit, immunizations, or as a standalone
visit. Florida’s policy was implemented as an administrative change and did not
require legislative action. ECCPS training is offered and encouraged, but not
required, for reimbursement (Florida Agency for Health Care Administration
2011).

Effective September 1, 2008, Texas Medicaid reimbursed M-PCPs for
ECCPS for children ages 6–35 months. Provider training is required, and pro-
viders submit claims using CPT code 99429, modifier U5, which covers inter-
mediate oral evaluation, fluoride varnish application, anticipatory guidance,
and referral to a dental home. The procedure must be billed in conjunction
with a medical check-up code (99381, 99382, 99391, 99392) and was reim-
bursed at $34.16 (in addition to the check-up reimbursement). This policy was
implemented as part of a comprehensive program to increase the percentage
of children getting dental check-ups, which in turn is part of a broader set of initia-
tives implemented in response to a class action lawsuit that alleged that Texas did
not adequately provide Medicaid Early Periodic Screening, Diagnosis, and Treat-
ment (EPSDT) services (Frew v. Suehs 2011; Texas Health and Human Services
Commission 2011). Texas Medicaid also implemented the First Dental Home ini-
tiative in March 2008, which targets pediatric and general dentists. First Dental
Home visits include caries risk assessment, prophylaxis, oral hygiene instructions
for the child’s primary caregiver, fluoride varnish application, anticipatory guid-
ance, and establishment of a recall schedule. Dental providers bill for this visit
using CDT codeD0145 andmust complete training to receive the enhanced reim-
bursement of $144.97.

DATA SOURCES ANDVARIABLE SPECIFICATION

Study Sample and Data Sources

The study populations of interest (the “treatment” groups) were children ages
6–42 months in Florida and 6–35 months in Texas enrolled for at least
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1 month between January 1, 2006–December 31, 2010. The respective age
ranges reflect those for which M-PCPs can be reimbursed in each state.
Because we did not have a comparison group of children the same age who
were not subject to the policy change, we identified as control groups children
in close age proximity of 1–12 months older than the oldest children in the
treatment groups: ages 43–54 months in Florida and 36–47 months in Texas.
We used person-level administrative enrollment data provided by the Florida
and Texas Medicaid programs to identify our samples and extracted the chil-
dren’s age, sex, race/ethnicity, place of residence, and monthly enrollment.
Enrollment records were linked to claims data that included ICD-9-CM diag-
nosis codes, CDT codes, and CPT codes. The Florida Medicaid sample repre-
sents children enrolled in the fee-for-service (FFS) and primary care case
management (PCCM) program components; children enrolled in managed
care were excluded due to lack of claims data (20 percent of age-eligible chil-
dren). Children with missing managed care encounter data were older
(28.7 months vs. 27.2 months) and more likely to be nonHispanic black and
reside in urban areas. We retained children who moved between program
components, omitting months with managed care enrollment, and our models
controlled for enrollment duration in the FFS/PCCM components. Texas
Medicaid data represent children enrolled in the PCCM and managed care
programs.

We constructed our analytic data file using child-month observations,
which offer important advantages over child-year observations for greater
precision in estimating population-averaged treatment effects. First, the pol-
icy changes occurred in the middle of a calendar year; therefore, we can
more precisely measure the before and after periods. Second, the timing of
children’s visits to medical and dental providers is influenced by recom-
mended periodicity schedules and perceived needs, both of which vary
according to the child’s age. Periodicity schedules for children <3 years old
for both well-child and ECCPS visits are defined in months rather than
years (i.e., clinical guidelines recommend multiple visits per year). Aggregat-
ing the data could result in omitting important information. Third, many
children have partial-year enrollments, and monthly data allow for a more
refined analysis of service receipt within the context of the child’s current
enrollment span; instead of controlling for the overall number of months a
child was enrolled during the year, we are able to control for the number of
months enrolled to date for each child-month observation. After omitting
observations with missing data for any of the variables used in the multivari-
ate analyses, the resulting sample sizes were 1,029,867 children representing
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12,810,136 child-month observations in Florida and 2,087,192 children
representing 32,101,885 child-month observations in Texas. Our Institu-
tional Review Board approved this project.

Variables and Measures

ECCPS Visits. Our outcome variable is a dichotomous indicator of
whether the child had an ECCPS visit during the month with either a
dental or medical provider. ECCPS provided by M-PCPs were identi-
fied by CPT code 99499 SC in Florida and CPT code 99429 U5 in
Texas, respectively. To identify ECCPS from dental providers, we used
CDT codes that reflect standard diagnostic and preventive services: oral
evaluation (D0145, D0120, D0150), prophylaxis (D1120), topical fluoride
or fluoride varnish (D1201, D1203, D1206), and oral hygiene instruc-
tions (D1330). We counted a visit as an ECCPS visit if any of these
services was provided because the primary concern has been the large
percentage of children who receive no preventive services. This broad
definition leads to a higher prepolicy rate, resulting in a more conserva-
tive estimate of the impact of M-PCP reimbursement. To test the sensi-
tivity of our results to this approach, we also defined a narrow
definition of ECCPS from dental providers restricted to topical fluoride
or fluoride varnish. We focus on fluoride application due to its demon-
strated efficacy in caries prevention (Weintraub et al. 2006; Azarpazhooh
and Main 2008) and because it is the most frequently reimbursed
M-PCP oral health service (American Academy of Pediatrics 2013). We
refer to these two definitions as ECCPS-Broad and ECCPS-Fluoride.

Reimbursement Policy. Avariable was created that is equal to 1 for the postpoli-
cy period (April 2008–December 2010 for Florida; September 2008–Decem-
ber 2010 for Texas) and 0 for the prepolicy period. For Texas, this variable also
captures the First Dental Home initiative implemented 6 months earlier. The
pre–post periods for the First Dental Home and M-PCP initiatives are largely
overlapping, making it difficult to tease out independent effects; thus, we
examined the combined effect.

Time Trends. As described in the next section, our identification strategy uses
a difference-in-differences approach that adjusts for time trends. Our time
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trend variables include a count variable with values 1–60 for each month of
the observation period and the square of this variable to allow for nonlinear-
ity. We also included a set of 12 dichotomous indicators for each calendar
month to control for seasonality in service use.

Individual Health and Demographic Characteristics. We used the Clinical Risk
Groups, which has been validated for identifying children with special health
care needs (CSHCN), to classify children into health status groups (Bethell
and Read 2002; Neff et al. 2002). For classification, children ≤12 months old
must be enrolled ≥3 months, and children >12 months old must be enrolled
≥6 months. Children were classified into one of five categories: healthy, signif-
icant acute conditions (e.g., meningitis and traumatic brain injury), minor
chronic conditions (e.g., attention deficit disorder), moderate chronic condi-
tions (e.g., asthma and diabetes), or major chronic conditions (e.g., cystic fibro-
sis and cancer). We also controlled for the children’s age cohort in 6-month
intervals, race/ethnicity, and sex. An indicator of rural versus urban place of
residence was constructed using categorization D of the Rural-Urban Com-
muting Areas (RUCA) codes (Economic Research Service USDA 2000;
WWAMI Rural Health Research Center).

Enrollment Duration. We controlled for enrollment duration by calculating for
each child-month the number of continuous months that the child was
enrolled through that month. Months of continuous enrollment was reset to 1
in the first month of each new enrollment spell for children with multiple
spells. We then created a categorical variable signifying how long a child had
been continuously enrolled: <6 months, 6–11 months, 12–23 months, or
≥24 months.

Analytic Approach

To identify the treatment effect of M-PCP reimbursement on ECCPS visits,
we used difference-in-differences (DD) estimation, which controls for bias
stemming from intrinsic differences between the treatment and control
groups as well as intervening time factors between the pre- and post-interven-
tion periods. We examined two treatment groups: the “full” treatment group
of children meeting the age eligibility for M-PCP reimbursement (6–
42 months in Florida; 6–35 months in Texas) and a “restricted” treatment
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group comprised of the oldest 12-month subset in each state (31–42 months
in Florida; 24–35 months in Texas). Due to changes in oral cavity develop-
ment and differences in dental service utilization as children age, the
restricted treatment group is a closer comparison to the control group. How-
ever, the M-PCP reimbursement policies target the youngest children pre-
cisely because they traditionally have had especially low dental service
utilization; therefore, it is important to also examine the treatment effect on
the entire targeted population. Consequently, we estimated and report mod-
els for both treatment groups.

A key assumption of standard DD models is that the time trends for
the dependent variable would be identical for the treatment and control
groups in the absence of the intervention. Our use of monthly data allowed
us to compare the time trends for the treatment and control groups in the
prepolicy period, and this assumption was not consistently upheld. Across
Florida and Texas for the full and restricted samples, three of the four cases
showed statistically significant, sizable time trend differences. For the Florida
sample, we estimated a positive time trend effect for the control group that
was one-third of the time trend effect for the full treatment group and two-
thirds of the time trend effect for the restricted treatment group. In Texas, the
time trend effect for the control group was 59 percent of that compared to
the full treatment group. Only for the Texas restricted and control samples
did the time trends appear similar. Consequently, we constructed time trend-
adjusted DD models that took into account differences in the time trends.
The time trend adjustment is illustrated by the following general equations:

Y ¼ aþ bpolicyþ ctreatment þ dpolicy� treatment þ htimeþ jtime

� treatment þ ktime� policyþ utime� policy� treatmenti þ qX þ u

ð1Þ
and

Y ¼ aþ bpolicyþ ctreatment þ dpolicy� treatment þ h1timeþ h2ðtime2Þ
þ j1time� treatment þ j2ðtime2Þ � treatment þ k1time� policy
þ k2ðtime2Þ � policyþ /1time� policy� treatment þ u2ðtime2Þ
� policy� treatment þ qX þ u

ð2Þ
where Y reflects the outcome of interest, policy is a pre–post dichoto-
mous indicator, treatment is a dichotomous indicator of whether the indi-
vidual is in the treatment or control group, time is a count variable for
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time measured monthly, X is a vector of covariates, and u is the error
term. Equation (1) reflects a linear time trend adjustment, and equa-
tion (2) allows for a nonlinear time trend. This approach modifies the
standard DD approach by using our monthly data to estimate separate
time trends for the treatment and control groups observed in the pre-
and postpolicy periods, thereby allowing us to extrapolate the prepolicy
time trends for the treatment and control groups into the postpolicy
period to measure more accurately any intrinsic differences between the
treatment and control groups. The standard DD estimator is given by
the coefficient on the interaction term between the policy and treatment
variables (d). The time trend-adjusted treatment effects corresponding to
equations (1) and (2) can be determined through the standard DD alge-
braic calculations and are given in equations (3) and (4) below:

dþ uðtimeÞ ð3Þ
and

dþ u1ðtimeÞ þ u2ðtime2Þ ð4Þ
where u1 and u2 are the coefficients on the triple interaction terms between
the policy, treatment and time or time squared variables, respectively and time
is any given month in the postpolicy period.

Because it is uncommon for children to have more than one
ECCPS visit per month, we specified our outcome variable as a binary
indicator of zero versus one or more visits and used modified Poisson
regression combined with generalized estimating equations (GEE). It has
been demonstrated elsewhere that the traditional DD estimator extends
to nonlinear models (Karaca-Mandic, Norton, and Dowd 2012; Puhani
2012). GEEs are frequently used in panel data analyses when there are
repeated measures for the same individual over time and the measures
are likely to be correlated (Liang and Zeger 1986). GEEs also provide
population-averaged effects rather than individual predictors, which is
appropriate because our aim was to examine overall program effects.
We specified a Poisson distribution with a log link and robust estimation
of standard errors. Using modified Poisson regression to analyze corre-
lated observations produces results similar to those from log binomial
regression while overcoming common convergence problems (Zou 2004;
Yelland, Salter, and Ryan 2011). SAS 9.3.1 (SAS Institute Inc., Cary,
NC, USA) was used for dataset preparation, and Stata/MP 12.1 (Stata-
Corp, LP, College Station, TX, USA) was used to conduct the analyses.
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RESULTS

Descriptive Results

Figure 1 summarizes per member month (PMM) receipt of ECCPS over time
for the full treatment, restricted treatment and control groups for ECCPS-
Broad and ECCPS-Fluoride. Overall, both the pre- and postpolicy rates were
considerably lower in Florida than in Texas. For example, ECCPS-Broad
receipt for the full treatment group in Florida in January 2006 was 0.008
PMM compared to 0.055 PMM in Texas, increasing to 0.028 PMM and 0.130
PMM, respectively, in December 2010. The prepolicy ECCPS-Fluoride rates
were lower than the ECCPS-Broad rates (e.g., 0.003 PMM vs. 0.008 PMM in
Florida and 0.039 PMM vs. 0.055 PMM in Texas for the full treatment groups
in January 2006), indicating that a subset of children who had any ECCPS ser-
vice from dentists received fluoride services specifically. The prepolicy
ECCPS rates were highest for children in the control group and lowest for
children in the full treatment groups (e.g., 0.032 PMMvs. 0.008 PMM in Flor-
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Figure 1: ECCPS-Broad Visits Per Member Month, Treatment and Control
Groups*

Note. *Themonth of policy implementation in each state is indicated by the vertical lines. In Texas,
there are two vertical lines: the first indicates the implementation of the First Dental Home tar-
geted at dental providers, and the second indicates the implementation of M-PCP reimbursement
targeted at medical providers.
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ida and 0.092 PMM vs. 0.055 PMM in Texas in January 2006). In Florida, the
full treatment group showed a discernible increase in rates during the postpoli-
cy period compared to both the restricted treatment and control groups, and
fluoride receipt among the full treatment group exceeded that among the
restricted treatment and control groups by the end of the observation period.
In Texas, both the full and restricted treatment groups demonstrated substan-
tial increases in ECCPS receipt during the postpolicy period, exceeding the
control group rates by the end of the observation period. In both states, the
policy apparently had a greater impact on increasing rates for fluoride specifi-
cally compared to the broader set of ECCPS.

Figure 2 breaks out the ECCPS-Broad and ECCPS-Fluoride time
trends for the full treatment group by dental and medical providers. In Texas,
ECCPS-Broad from both dental providers and M-PCPs increased. In Florida,
there was modest growth in ECCPS-Broad from dental providers, but most of
the increase was attributable to M-PCPs. The relative contribution of M-PCPs
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Note. *Themonth of policy implementation in each state is indicated by the vertical lines. In Texas,
there are two vertical lines: the first indicates the implementation of the First Dental Home tar-
geted at dental providers, and the second indicates the implementation of M-PCP reimbursement
targeted at medical providers.

146 HSR: Health Services Research 50:1 (February 2015)



in the postpolicy period was considerably greater in Florida compared to
Texas. For example, in September 2010, the M-PCP ECCPS-Broad rate was
approximately 75 percent of the dental provider rate in Florida (0.014 PMM
and 0.018 PMM, respectively) compared to 29 percent in Texas (0.032 PMM
and 0.112 PMM, respectively). The impact of M-PCPs on ECCPS-Fluoride
rates in Florida was even greater: the M-PCP rate was 0.014 PMM in Septem-
ber 2010, twice the rate of 0.007 PMM from dental providers. In Texas, the
ECCPS-Broad and ECCPS-Fluoride rates were more similar in the postpolicy
period (compared to Florida) because the First Dental Home Initiative encom-
passed a bundled set of services, including fluoride.

Table 1 reports by sample characteristics the percentage of enrollment
months in which ECCPS-Broad were received before and after policy imple-
mentation for the full treatment and control groups in each state. In each state,
there was a higher percentage of enrollment months with ECCPS receipt in
the postpolicy period for both the treatment and control groups and within all
subgroups. There were greater percentage increases for the treatment groups
compared to the control groups. In Florida, there was a 130 percent increase
(from 0.85 to 1.96 percent) in the treatment group compared to an 18 percent
increase (from 3.96 to 4.67 percent) in the control group. In Texas, there was a
94 percent increase in the treatment group compared to a 20 percent increase
in the control group. In addition, there were variations by sample characteris-
tics. Hispanic and nonHispanic black children (vs. nonHispanic whites),
CSHCN (vs. those classified as healthy), and children with longer enrollment
spans were more likely before and after the policy to receive ECCPS.

Multivariate Results

Table 2 reports the results from the modified Poisson regression modeling,
using GEE, for ECCPS-Broad and ECCPS-Fluoride. Models estimated for
the full and restricted treatment groups are reported. We estimated models
using linear and nonlinear time trend specifications. The time squared triple
interaction terms were insignificant in the nonlinear models for Florida,
whereas these terms were significant for Texas. Therefore, we report the linear
time trend specifications for Florida and the nonlinear time trend models for
Texas. The results in the linear and nonlinear models were qualitatively simi-
lar, and the selected models reflect more conservative estimates of the treat-
ment effects in both states. In all of the models, the coefficient on
policy 9 treatment is negative, the coefficient on policy 9 treatment 9 time is
positive, and the coefficient on policy 9 treatment 9 time2 is negative.
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To understand the overall treatment effect, however, it is necessary to
examine the combined effects rather than the individual coefficients. We used
the coefficients to calculate the treatment effects represented by equations (3)
and (4) for Florida and Texas, respectively. To facilitate interpretation, we
exponentiated the resulting values to represent the treatment effects as inci-
dence rate ratios (IRRs), which can be interpreted in the same manner as rela-
tive risks. A value greater than one indicates the treatment group is more
likely to have an ECCPS visit compared to the control group, and a value less
than one indicates the treatment group is less likely to have an ECCPS visit
compared to the control group. In Table 3, we report the average treatment
effect during the postpolicy period as well as the treatment effects at 6, 12, 18,
and 24 months after policy implementation. Our results indicate overall posi-
tive treatment effects in both states with smaller effects among the restricted
treatment groups compared to the full treatment groups. On average, children
in the full treatment group were 20 percent more likely in Florida
(IRR = 1.20) and 25 percent more likely in Texas (IRR = 1.25) to have an
ECCPS-Broad visit. In Florida, the treatment effect was more pronounced for
fluoride with an IRR of 1.33. In Texas, the results for ECCPS-Broad and
ECCPS-Fluoride were similar. Among the restricted treatment group, the
average treatment effect was a 16 percent increase in the likelihood of an
ECCPS-Broad visit in Texas compared to 2 percent in Florida with similar
results for ECCPS-Fluoride. An examination of the IRRs at 6, 12, 18, and
24 months after policy implementation indicates an increasing trend over

Table 3: PostPolicy Treatment Effects Reported as Incidence Rate Ratios

Florida Texas

Full Treatment Restricted Treatment Full Treatment Restricted Treatment

Broad
ECCPS Fluoride

Broad
ECCPS Fluoride

Broad
ECCPS Fluoride

Broad
ECCPS Fluoride

Average
treatment
effect

1.20 1.33 1.02 1.04 1.25 1.22 1.16 1.15

No. of months postpolicy
6 1.10 1.14 0.99 0.97 1.16 1.20 1.08 1.11
12 1.15 1.24 1.01 1.01 1.28 1.29 1.15 1.17
18 1.20 1.34 1.02 1.04 1.33 1.29 1.20 1.19
24 1.25 1.45 1.04 1.08 1.32 1.20 1.25 1.18
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time for Florida and a positive but decreasing trend for Texas, consistent with
the linear and nonlinear specifications, respectively. The restricted treatment
group in Florida experienced an immediate negative treatment effect in the
first 6 months of the postpolicy period, which became positive within
12 months of policy implementation.

Sensitivity Testing

Although the nonlinear time trend adjustment model was a better fit for the
Texas data, we repeated the analyses using a linear time trend specification for
comparison purposes. The treatment effects were greater in the linear specifi-
cation with average treatment effects for ECCPS-Broad of IRR = 1.41 and
IRR = 1.20 for the full and restricted treatment groups, respectively. In addi-
tion, we estimated models with the policy = 1 period starting 6 months earlier
with the First Dental Home implementation instead of waiting until M-PCP
reimbursement also was in effect; the results were qualitatively similar. We
also estimated the models without the time trend adjustment; in these models,
the standard DD estimator represented by the coefficient on policy 9 treatment
was positive and significant, indicating an overall positive treatment effect in
the post policy period. Because we observed relatively flat ECCPS rates for
dental providers in Florida, we estimated models that regressed ECCPS from
dental providers on policy to evaluate whether there was a substitution effect:
that is, whether M-PCP ECCPS provision was associated with decreased
provision by dentists. For the full treatment group, the coefficients on
policy 9 treatment and policy 9 treatment 9 time were statistically significant,
and we found an average negative treatment effect of 3 percent (IRR = 0.97)
for ECCPS-Broad and 13 percent (IRR = 0.87) for ECCPS-Fluoride. For the
restricted treatment group, the average treatment effects also were negative,
but not statistically significant. Thus, our results suggest a potential substitu-
tion effect among the full treatment group.

Because the treatment and control groups were based on the children’s
age, it was possible for children to age out of the treatment group into the con-
trol group. Thus, we conducted sensitivity analyses that evaluated the results
separately for children who aged into the control group (“switchers”) to those
who were exclusively in either the treatment or the control group during the
observation period (“non-switchers”). We did not omit children who switched
between the treatment and control groups in our main analyses because the
non-switchers were disproportionately younger and enrolled for shorter
enrollment duration than the switchers and, therefore, the resulting sample
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would not have been representative of the overall population. We hypothe-
sized that our more inclusive approach would result in more conservative
treatment effect estimates. In both states, in the full treatment groups, there
were large, positive average treatment effects among the non-switchers for
ECCPS-Broad (IRR = 2.7 in Texas and IRR = 3.1 in Florida) and ECCPS-
Fluoride (IRR = 2.8 in Texas and IRR = 3.2 in Florida). These effects were
statistically significant except for ECCPS-Fluoride in Florida. Smaller positive
average treatment effects were observed among the switchers. There was
greater variation among the restricted treatment group, which had a greater
proportion of children who were switchers. In Florida, the average treatment
effects were positive for switchers and non-switchers, but the results were not
statistically significant for non-switchers. In the Texas restricted treatment
group, there were negative average treatment effects among non-switchers
and positive average treatment effects among switchers. In models without the
time trend adjustment, the standard DD estimator was positive and significant
for switchers and non-switchers in the full and restricted treatment groups.
Collectively, our sensitivity tests support the robustness of our findings of
positive average treatment effects in the Florida and Texas Medicaid
programs.

DISCUSSION

We found statistically significant treatment effects of M-PCP reimbursement
on ECCPS receipt after controlling for intrinsic differences between the treat-
ment and control groups, time trends, demographic and health characteristics,
and enrollment duration. Both the pre- and postpolicy ECCPS rates in Texas
Medicaid were substantially higher than those in Florida. This is consistent
with annual EPSDT data from the Centers for Medicare and Medicaid Ser-
vices indicating that Texas Medicaid is among the states with the highest per-
centages of children receiving dental services and Florida has the lowest
percentage (Centers for Medicare and Medicaid Services 2012). It is notewor-
thy that both states had positive, statistically significant average treatment
effects for both ECCPS-Broad and ECCPS-Fluoride. Moreover, our exten-
sive sensitivity analyses suggest that, on net, our estimated treatment effects
are likely conservative. These observations lend confidence that our findings
from these two states may be generalizable to the broad range of prevailing
utilization rates in other states.
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Despite the observed gains, ECCPS receipt still falls short of recom-
mended care. Professional guidelines recommend that children have their first
dental visit by age 1 year with recall visits at least every 6 months for children
at increased caries risk (American Academy of Pediatric Dentistry 2013). Two
visits per year per child translate into a recommended dental visit rate of 0.167
PMM. In 2010, average ECCPS receipt was 0.026 PMM for the full treatment
group and 0.051 for the control group in Florida, or 16 and 30 percent of the
recommended rate, respectively. The comparable rates for Texas were 0.137
PMM for the treatment group and 0.131 PMM for the control group, or 82
and 78 percent of the recommended rate, respectively. ECCPS receipt in most
states is likely between these rates given that Florida and Texas represent the
lower and upper ranges of Medicaid dental utilization. Therefore, there is sig-
nificant opportunity to further improve access to ECCPS among preschool-
aged children.

There are limits to our study that should be considered when interpret-
ing our results. Although both states require the reimbursed M-PCP proce-
dure to include an oral evaluation, parent counseling, and fluoride varnish
application, we did not observe whether and to what extent there is variation
in the actual content of the visit. A separate study using provider surveys,
observation, or medical record reviews would be required to explore this fur-
ther. The Florida Medicaid analyses were limited by lack of managed care
claims data. Because the impacts of managed care on utilization vary based on
the characteristics of the specific managed care program, we are reluctant to
speculate on the implications for our findings. Our analysis of M-PCP reim-
bursement in Texas Medicaid was confounded by the almost simultaneous
implementation of the First Dental Home targeting dental providers for the
same age group. However, we believe this confounding was offset by the bene-
fit of being able to observe the impact of more comprehensive reform.We pro-
spectively identified as a limitation the violation of the DD model assumption
of identical time trends in ECCPS receipt for the treatment and control groups
prior to the intervention. The use of monthly data allowed us to overcome this
limitation by extrapolating the prepolicy time trends for the treatment and
control groups into the postpolicy period to thereby measure more accurately
any intrinsic differences. Our treatment and control groups were not mutually
exclusive because children could age from the treatment group into the con-
trol group. However, sensitivity tests conducted among children who were
exclusively in either the treatment or control categories indicated positive
average treatment effects among this subgroup that were substantially larger
than the average treatment effects in the full treatment sample. Finally, our
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analyses focused on the effects of reimbursement policies. However, other fac-
tors, such as administrative burdens, time constraints, and lack of confidence
in providing ECCPS, serve as barriers to ECCPS provision by both dental
and medical providers (Borchgrevin, Snyder, and Gehshan 2008; Gehshan,
Snyder, and Paradise 2008; Herndon et al. 2010; Isong et al. 2011).

Despite these limitations, our analyses provide the most rigorous evi-
dence to date of the impact of M-PCP reimbursement on ECCPS receipt and
provide strong support of positive effects for access to ECCPS in general and
fluoride in particular. These services are critical to reducing the prevalence of
ECC among low-income children, thereby improving their health outcomes and
quality of life. However, opportunities for continued improvement remain, and
ongoing research is needed to identify the most effective strategies for improving
the percentage of preschool-agedMedicaid enrollees who receive ECCPS.
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