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Objective. To quantify the impact of multiyear utilization of preventive dental ser-
vices on downstream dental care utilization and expenditures for children.
Data Sources/Study Setting. We followed 0.93 million Medicaid-enrolled children
who were 3–6 years old in 2005 from 2005 to 2011. We used Medicaid claims data of
Alabama, Georgia, Mississippi, North Carolina, South Carolina, and Texas.
Study Design. We clustered each state’s study population into four groups based on
utilization of topical fluoride and dental sealants before caries-related treatment using
machine learning algorithms. We evaluated utilization rates and expenditures across
the four groups and quantified cost savings of preventive care for different levels of
penetration.
Data ExtractionMethod. We extracted all dental-related claims using CDT codes.
Principal Findings. In all states, Medicaid expenditures were much lower for chil-
dren who received topical fluoride and dental sealants before caries development than
for all other children, with a per-member per-year difference ranging from $88 for Ala-
bama to $156 forMississippi.
Conclusions. The cost savings from topical fluoride and sealants across the six states
ranged from $1.1M/year in Mississippi to $12.9M/year in Texas at a 10 percent pene-
tration level. Preventive dental care for children not only improves oral health out-
comes but is also cost saving.
Key Words. Dental care, prevention policy, Medicaid, cost savings, pediatrics

Although preventable, dental caries (tooth decay) is among the most prevalent
chronic conditions in U.S. children (Griffin et al. 2014). Untreated caries can
lead to pain, infection, problems with eating and speaking, and missed school
days ( Jackson et al. 2011; Seirawan, Faust, and Mulligan 2012; Agaku et al.
2015).
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Basic pediatric dental preventive services include dental prophylaxis
(teeth cleaning), topical fluoride application, and dental sealants. There is no
evidence that dental prophylaxis is effective in preventing dental caries
(Badersten, Egelberg, and Koch 1975; Azarpazhooh andMain 2009; Sampson
2010). In contrast, there is strong evidence that the application of dental sea-
lants (Werner, Pereira, and Eklund 2000; Beauchamp et al. 2008; Bertrand
et al. 2011; Ahovuo-Saloranta et al. 2013) and topical fluoride (Weintraub
et al. 2006; Lawrence et al. 2008; Slade et al. 2011; Hendrix et al. 2013;
Biordi et al. 2015) are effective prevention services. The American Academy
of Pediatric Dentistry recommends application of dental sealants and topical
fluoride as part of a comprehensive prevention strategy (American Academy
of Pediatric Dentistry 2013). Further, several studies have found that fluoride
varnish applied in medical settings prevents caries and is cost-effective (Pahel
et al. 2011; Stearns et al. 2012; Kranz et al. 2014).

While there is evidence for the prevention effectiveness of topical fluo-
ride and dental sealants, there is no consensus on how those prevention ser-
vices impact downstream dental care expenditures and outcomes (Kuo et al.
2015). For insured children, one study found that placing sealants resulted in
reduced expenditures and an increase in the average number of caries-free
months per tooth (Quinonez et al. 2005) and that the reduction in expendi-
tures was greater for at-risk children. Other studies also suggested that target-
ing at-risk children, such as those that are Medicaid-enrolled, may be an
effective strategy (Dennison, Straffon, and Smith 2000; Leskinen et al.
2008).

Among a cohort of 15,438 Medicaid-enrolled children in North Caro-
lina followed during 1985–1992, sealants were found to be cost saving within
2 years if children were at high risk for caries (Weintraub et al. 2001). In a
cohort of 9,549 Medicaid-enrolled children in Alabama followed during
1990–1997, those who did not have sealant claims were four times more likely
than those with at least one sealant claim to have subsequent restorative care
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(Dasanayake et al. 2003). A cohort study of 14,972 CHIP-enrolled children
aged < 8 years in Alabama found that more dental preventive visits were asso-
ciated with fewer nonpreventive dental visits, although they were not found to
be cost saving (Sen et al. 2013). For primary teeth, a tooth-levelMarkovmodel
based on claims from children enrolled in Iowa Medicaid from 2008 to 2011
found that sealing primary molars helped prevent restorations and extrac-
tions, but it was more costly than not sealing (Chi, van der Goes, and Ney
2014). Fluoride varnish may improve health outcomes in Medicaid-enrolled
children, but it has not always been found to be cost saving (Quinonez et al.
2006). The Into theMouths of Babes program in North Carolina, in which flu-
oride varnish was regularly applied to Medicaid-enrolled children, found a 32
percent probability of being cost saving at its current reimbursement rate.
However, at a lower reimbursement rate, the probability of being cost saving
was nearly 100 percent (Stearns et al. 2012).

In this study, we assessed how topical fluoride treatments and dental
sealants (either primary or permanent molars) together impacted overall
downstream dental care expenditures and outcomes in six states using
multiyear longitudinal utilization for dental care derived from patient-
level claims. Those six states—Alabama, Georgia, Mississippi, North Car-
olina, South Carolina, and Texas—were selected because of their differ-
ences in the level of utilization of preventive dental care (American Dental
Association Health Policy Institute 2015) and variations in state-level oral
health policies (Government Accountability Office 2010; Centers for
Medicare & Medicaid Services 2013, 2014). The study population con-
sisted of young children who were 3–6 years old in 2005, relatively
healthy, and enrolled in Medicaid for at least five of seven consecutive
years (2005–2011).

To estimate the impact of utilization behaviors on associated costs, we
clustered patient-level data derived from the Medicaid Analytic Extract
(MAX) claims files based on the utilization of topical fluoride and sealants
before restorative care treatment was provided. We used only the child’s pre-
ventive care events before any caries-related treatment event because children
who had not utilized preventive care commonly received preventive services
shortly after their first caries-related treatment. Outcome measures were com-
pared across the patient clusters.

Using patient-level detailed utilization data over multiple years for a
large population of young children, we were able to longitudinally deter-
mine the temporal relationship between preventive and restorative dental
care.
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METHODS

Data Source

We used Medicaid Analytic Extract (MAX) claims data for 7 years (2005–
2011) acquired from the Centers for Medicare and Medicaid Services (CMS).
The data consisted of patient-level claims for all Medicaid-enrolled beneficia-
ries in Alabama, Georgia, Mississippi, North Carolina, South Carolina, and
Texas. The data extraction process is detailed in Appendix SA2. This study
was approved by our institution’s Institutional Review Board (protocol num-
ber H11287) and by CMS (Data Use Agreement #23621).

Study Population

We estimated the costs of varying utilization behaviors for the study population
that consisted of children who were 3–6 years old in 2005, enrolled inMedicaid
for at least 60 of 84 months, and utilized dental care at least once for the 7 years.
The age range of 3–6 years was chosen to ensure covering the age range 6–
7 years, when the application of sealants is recommended, and the immediate
years following. To avoid bias due to complex health conditions (Herndon et al.
2015), we excluded children whose Clinical Risk Grouping (CRG), derived
using the 3M CRG Software, were not among Healthy, Recent History of Sig-
nificant Acute Disease, Single or Multiple Minor Chronic Disease, or Single
Moderate Chronic Disease (CRGs 1–4 or 5a). Table 1 shows the numbers of
children in each state excluded due to these criteria.

Table 1: Number of Children Excluded in the Cost Estimation

Alabama Georgia Mississippi
North

Carolina
South

Carolina Texas

Medicaid-enrolled
children aged
3–6 years in 2005

115,912 277,052 83,065 208,854 105,875 682,908

Excluded due to
health conditions
(CRG 5b or 6–9)

�4,423 �7,028 �2,784 �8,788 �3,970 �18,750

Excluded as enrolled
less than 5 years

�35,379 �92,601 �24,926 �44,132 �25,775 �227,580

Excluded as having
no utilization event

�4,701 �13,238 �3,017 �12,269 �1,800 �10,702

Total subject population 71,409 164,185 52,338 143,665 74,330 425,876
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Based on the costs estimated, we projected the potential cost savings
from providing preventive care. The target population for quantifying the
future cost savings consisted of children aged 3–6 years in 2011 and CRGs 1–
4 and 5a. That is, the future cost-savings analysis included children regardless
of whether they utilized dental care.

Translating Claims into Patient-Level Longitudinal Utilization

We extracted all dental-related claims and translated the claims into uti-
lization events. An event was a summary of care provided to a child within
a day, obtained by aggregating dental care claims by service date. Based
on the Code on Dental Procedures and Nomenclature (CDT), we catego-
rized utilization events as evaluation (“EV”), preventive care, or restora-
tive care.

Preventive care included “FL” (topical fluoride, applied in either a dental
or medical setting), “SE” (pit and fissure sealants), and “FL_SE” (both FL and
SE in one visit). In all six states, Medicaid reimbursed physicians for providing
fluoride varnish. For three of the six states (Georgia, North Carolina, and
South Carolina), CDTwas used in the claims during our study period. In the
other three states (Alabama, Mississippi, and Texas), Medicaid reimbursed
physicians only for fluoride varnish provided to children younger than
3 years of age. Those children were not included in our analysis. Regarding
sealants, three of the six states (Alabama, Mississippi, and South Carolina) did
not reimburse sealants on primary teeth. For the other three (Georgia, North
Carolina, and Texas), our study included sealants on both primary and perma-
nent molars as they were not distinguished in claims data.

Restorative care included “OV” (office visit for less severe caries-related
treatment), “SevOV” (office visit for severe caries-related treatment), and
“Out” (outpatient hospital visit for caries-related treatment). Restorative care
events were categorized based on the place of service and caries-related CDT
codes into “severe” and “less severe” treatments.

We also extracted monthly enrollment records to account for lapses in
enrollment across the seven-year period. Data censoring events, “LC” (left
censoring) and “RC” (right censoring), were added for the entry and exit
points, respectively.

For each child in the study population, we used dental care events and
their chronologically ordered time stamps to define the child’s longitudinal
utilization sequence during the enrollment years. To simplify the presentation,
we included EVas one of the services that would define a preventive care visit.
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Details regarding the derivation of the utilization sequences are in
Appendix SA2.

Outcome Measures

The primary outcome measure was the Medicaid expenditures per member
per year (PMPY), stratified by event type. We computed Medicaid PMPY
expenditures of an event type for a given population as the total amount paid
by Medicaid due to the event type for the population divided by the total
enrollment years of the population. All dollar amounts were converted to
2015 U.S. dollars using the medical cost inflation (Bureau of Labor Statistics
2013).

Medicaid expenditures were derived from Medicaid payments, which
were available for all claims and for all states except Georgia. In Georgia,
claims for those children whose care was delivered under Dental Managed
Organizations did not have information about the Medicaid payments. To
impute the payments for these claims, we used the Medicaid fee schedule for
Georgia (Georgia Department of Public Health 2013).

Additional outcomemeasures included the following:

1. The average PMPY rate for an event computed as the total number
of events the population had over the study period divided by the
total enrollment years of the population. Outcome measures in this
category were the average PMPY rate for dental visits, for preventive
services, for FL, and for caries-related treatments. The average
PMPY rate for FL before any caries was computed as the total num-
ber of FL events before the first caries treatment divided by the total
enrollment years before the first caries treatment for the population.

2. The proportion of children that had an event for a given population
was computed as the total number of children in the population who
had the event at least once during the study period divided by the size
of the population. Outcome measures in this category were the pro-
portion of children that received SE, received SE before any caries,
and received any caries treatment.

The use of claims data prevented us from observing caries in children
who did not receive caries-related treatments, which may have been due to
access barriers (Government Accountability Office 2010). To address this limi-
tation, we also estimated the proportion of children that experienced caries
among the Medicaid population from the National Health and Nutrition
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Examination Survey (NHANES; Centers for Disease Control and Preven-
tion [CDC] 2016). We first fitted logistic regression models (Cao et al. 2017)
using NHANES participants insured by Medicaid or their state Children’s
Health Insurance Program (CHIP). For each state, we simulated the Medi-
caid-eligible population at the census tract level and estimated caries preva-
lence for all census tracts using the regression model. We then aggregated
the census tract-level prevalence into a state-level estimate. Details of the
regression model for estimation of caries prevalence are provided in
Appendix SA3. We compared the proportion of children that experienced
caries estimated using NHANES to the proportion of children that had any
caries-related claim.

Cost-Savings Analysis

In order to quantify the impact of preventive care, we classified the utilization
sequences based on whether the child received repeated FL and/or SE before
his or her first caries treatment event: Group 1 did not receive either FL or SE;
Group 2 received SE only; Group 3 received FL only; and Group 4 received
both FL and SE. For this classification, we used preventive events before any
caries-related treatment in order to avoid any bias introduced by children who
saw a dentist due to dental caries and then received preventive care. The clus-
tering approach for dividing children into the four groups used a Markov
renewal process (MRP) (Foufoula-Georgiou and Lettenmaier 1987), along
with an (unsupervised) classification algorithm.

We used the MRP to represent utilization behavior because it
accounted for the order of events and elapsed time between events. For each
pair of event types, a transition probability was estimated along with an
interevent time distribution. For example, the transition probability from
EV to SE was the probability that a child had an SE applied after an oral
examination, where the interevent time between EV and SE was an expo-
nential random variable.

Figure 1 illustrates the MRP representations of utilization behaviors.
For example, children with a utilization pattern shown in Figure 1a received
FL with probability equal to 0.97, at an average of 2 years after entry. FL was
repeated with probability 0.44 with an average interevent time between FL
applications of 0.9 years. The other possibility after FL was that there was no
other receipt of services until the end of the study (RC). Thus, the children in
the first pattern received FL one or more times but did not receive any caries-
related treatment. Children in Figure 1b had an OV with probability 0.53
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after an EV, with an average transition time estimated at 0.20 years. The prob-
ability of a repeating OV was 0.19. They received FL with probability 0.34
after an EV, without repeating it.

In the classification process, we used the expectation-maximization
(EM), a standard method for parameter estimation in model-based cluster-
ing (Do and Batzoglou 2008). We determined the number of clusters using
the Bayesian information criterion (BIC) (Schwarz 1978; Jones 2011), which
balances the trade-off between identifying heterogeneous patterns within a
population and keeping the number of clusters small. Output of the algo-
rithm is an optimal classification of utilization sequences into clusters so that
children in the same cluster behave similarly, while children in different clus-
ters exhibit heterogeneous behaviors. We regrouped the clusters into the
four utilization groups (Groups 1–4) based on a priori rules on the probabili-
ties they received SE before caries, received FL before caries, and received
repeated FL. Further details about the clustering are provided in
Appendix SA4.

We used the PMPY rate of caries-related treatments and PMPY Medi-
caid expenditures of the four utilization groups to estimate the potential
impact of preventive care utilization on the downstream utilization of restora-
tive dental care and resulting Medicaid expenditures. Again, the target popu-
lation of this cost-savings projection was children who were enrolled in
Medicaid in 2011, aged 3–6 years, and in CRGs 1–5a. The baseline number of

Figure 1: Illustrative Utilization Patterns Represented as Markov Renewal
Process

Note. The numbers on each arrow are the transition probability and the average interevent time in
years in parentheses. The network graph summarizes 90 percent of the volume of encounters;
edges with transition probabilities <.1 were omitted for ease of interpretation.
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caries-related treatments per year and the baseline Medicaid expenditures per
year were computed as POP � r and POP �M, respectively, where POP denotes
the size of the target population, and r and M represent the population PMPY
caries rate and the population PMPY Medicaid expenditures computed as
reported previously.

We assumed a constant marginal change for the different levels of pene-
tration when computing the changes of the number of caries-related treat-
ments and Medicaid expenditures. For a change of utilization behavior from
Group i to Group j and a given penetration percentage p, the resulting change
of caries-related treatments per year was computed as p � POP � (ri – rj), where
ri is the PMPY caries rate of Group i. The corresponding change of Medicaid
expenditures per year was computed as p � POP � (Mi – Mj), where Mi denotes
the PMPYMedicaid expenditures of Group i.

RESULTS

Outcome Measures

Table 2 summarizes dental care utilization and expenditures for the study
population by state. South Carolina had the highest rate of preventive vis-
its (1.01 PMPY) and Georgia had the lowest rate (0.69 PMPY). The aver-
age rate of FL PMPY ranged from 0.56 in Mississippi to 0.87 in South
Carolina. Texas and North Carolina had higher proportions of children
that received SE (53.1 and 49.6 percent, respectively) than the other four
states. Of the children who received SE, fewer than half received SE
before any caries treatment during the entire study period in each state
except North Carolina.

The average Medicaid expenditure PMPY was highest in Texas
($269.01) and lowest in Alabama ($150.94). The proportion of children who
received any caries-related treatment during the 7 years was highest in Texas
(89.7 percent) and lowest in Georgia (77.2 percent).

For all six states, the treated prevalence of caries for the study population
was consistently higher when estimated for the entire study period (ranging
from 77.2 percent for Georgia to 89.7 percent for Texas) as compared to the
prevalence of caries for Medicaid-enrolled children estimated over 2 years
using the external data (ranging from 62.6 percent for Mississippi to 67.0 per-
cent for Alabama). The utilization PMPY for restorative care ranged from
0.37 for Georgia to 0.53 for South Carolina.
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Cost-Savings Analysis

Table 3 shows the outcome measures of the four utilization groups in each
state. Groups 1 and 2 had distinctively lower rates of FL before any caries
compared with those in Groups 3 and 4, and Groups 1 and 3 had distinctively
lower proportions of children receiving SE before any caries, compared with
Groups 2 and 4. The visit rates (including preventive or caries treatment visits)
of Group 2 consistently were lower than that of the other groups across all
states. However, Groups 1, 3, and 4 had relatively similar rates of visits in each
state. A graphical representation of their utilization patterns is in
Appendix SA5.

Medicaid expenditures for groups that utilized either repeated FL, SE,
or both (Groups 2, 3, and 4) consistently were lower than expenditures of the
group with neither repeated FL nor SE (Group 1) across all states. Further, the
group that received both services (Group 4) had lower expenditures than the
group receiving only repeated FL (Group 3), across all states. Children that
received both (Group 4) had lower expenditures than those receiving only SE
(Group 2) in all states except Alabama. The reduction of expenditures from
utilizing no preventive service (Group 1) to utilizing SE (Group 2) ranged
from 23.1 to 56.2 percent, from none (Group 1) to repeated FL (Group 3) was
17.3 to 35.5 percent, and from none (Group 1) to both (Group 4) was 48.3 to
61.5 percent.

Medicaid expenditures due to caries treatments were much lower for
those who used a preventive service (Groups 2 and 3) than for children utiliz-
ing none (Group 1). Across all states, children who received both preventive
services (Group 4) had lower restorative care expenditures than those who uti-
lized only one (Groups 2 and 3). Caries treatment expenditures were stratified
by the types of caries treatment events (OV, SevOV, Out), and the difference
in expenditure between Groups was the greatest (percentage wise) for Out
event, followed by SevOV, and thenOV.

The rates of caries-related treatments for those receiving only one ser-
vice (Groups 2 and 3) were lower than those receiving none (Group 1), and
the rate for utilizing both (Group 4) was lower than for utilizing only one ser-
vice (Groups 2 and 3), across all states. Relative to the rate of utilizing none
(Group 1), the reduction in caries treatment rate of utilizing sealant (Group 2)
ranged from 29.7 to 60.4 percent, utilizing repeated FL (Group 3) was 21.3 to
40.0 percent, and utilizing both (Group 4) was 66.3 to 73.9 percent.

Table 4 shows the projected reductions in the number of caries-related
treatments and Medicaid expenditures from changing utilization behavior
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before any caries develops from receiving none (Group 1) to receiving FL
repeatedly (Group 3) and from receiving none (Group 1) to receiving both
(Group 4). The second column shows the size of the subject population of the
six states. For example, in Texas, there were 882,878 children in the subject
population, the baseline number of caries-related treatments of the population
was 447.0 (in thousands) per year, and the Medicaid expenditures were $237.5
million per year. If 10, 20, or 30 percent of the population switched their uti-
lization behavior from Groups 1 to 3 throughout the study period, then the
total number of caries-related treatments per year would be reduced by 11.1,
22.3, and 33.4 (in thousands), respectively, and the Medicaid expenditures
per year would be reduced by $4.6M, $9.3M, and $13.9M, respectively. If 10,
20, or 30 percent of the population switched their utilization behavior from
utilizing none (Group 1) to utilizing both (Group 4) throughout the study per-
iod, then the total number of caries-related treatments per year would be
decreased by 34.7, 69.4, and 104.1 (thousands), respectively, and the Medi-
caid expenditures per year would be reduced by $12.9M, $25.8M, and
$38.7M, respectively.

DISCUSSION

Overall, we found that preventive dental care including topical fluoride, sea-
lants, or both was cost saving for relatively healthy young children enrolled in
Medicaid. In all states except Alabama, utilizing sealants alone was cost saving
according to our analysis, but one caveat is that this group had low dental care
utilization overall.

Cost savings were substantial at a 10 percent penetration of preventive
care, as recommended by the Oral Health Initiative (Centers for Medicare &
Medicaid Services 2011). The cost savings across the six states ranged from
$1.1M/year in Mississippi to $12.9M/year in Texas at the 10 percent penetra-
tion level, within a 7-year period. That is, if 10 percent of young children
within the state would have received FL once per year and SE at the appropri-
ate age, the cost savings would amount to $7.7M for Mississippi and $90.3M
for Texas over 7 years.

The level of cost savings differed among the states due to differences in
child population size, utilization rates, and state fee scales for dental proce-
dures. Texas had more than 850,000 children in the target population and also
had the highest per-member spending among the six states. Georgia, with the
next largest target population (about 300,000 children), spent less than 80
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percent of what other states (except Alabama) spent during the study period.
That difference is because Georgia had the lowest utilization rates for preven-
tive or restorative care among all states in the study, and it had a lower fee
scale for restorative services than several other states (SC Department of
Health and Human Services 2011; Georgia Department of Public Health
2013; Alabama Medicaid Agency 2016; NC Division of Medical Assistance
2016; Texas Medicaid & Healthcare Partnership 2016; The Mississippi Divi-
sion of Medicaid 2016).

Several previous studies of Medicaid-enrolled children have not found
as high a level of cost savings for dental sealants and topical fluoride as our
estimates. One recent study showed that preventive oral health care pro-
vided in a primary care setting significantly reduced the likelihood of having
a caries-related hospital episode but had only a 32 percent chance of being
cost saving (Stearns et al. 2012). There are several possible reasons for this
difference. First, we used a larger study population and controlled for bias
through the initial clustering procedure. Second, the study population was
enrolled in Medicaid for at least 5 years over a 7-year horizon, which is a
longer time period than was used in most previous studies (Weintraub et al.
2001; Pahel et al. 2011; Beil et al. 2012; Stearns et al. 2012; Sen et al. 2013;
Kranz et al. 2014). Because dental caries often takes many months to pro-
gress to a point at which restorative care is required, studies that used a
shorter length may not capture as much downstream treatment costs. Third,
previous studies have been limited to measuring the impact of preventive
dental care for a single utilization event, such as the timing of the first dental
visit or whether a child received a sealant (Weintraub et al. 2001; Kleinman
2002; Savage et al. 2004; Beil et al. 2012, 2014; Marinho et al. 2013; Griffin,
Jones, and Crespin 2014).

Our methodology is rather general and can therefore be applied beyond
the present study population. It may be applicable for projecting cost savings
associated with various state Medicaid interventions such as “Into the Mouths
of Babes” in North Carolina (Rozier et al. 2003, 2010) along with those of
Connecticut andMaryland that led to an increase inMedicaid reimbursement
rates (Nasseh and Vujicic 2015).

Limitations

There are several limitations of this study. First, utilization and associated
expenditures may have been affected by factors other than clinical preventive
services, such as the availability of community water fluoridation.
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Second, claims data do not capture all dental care utilization or demand
of Medicaid-enrolled children. In some health care settings, dental care is
reimbursed based on the number of visits rather than by services provided, as
is often the case in federally qualified health centers (FQHCs). For the claims
under such settings, we could not distinguish between preventive versus
restorative care. However, because only a small proportion of FQHCs pro-
vide dental care in the states included in this study (with the exception of Tex-
as) and because their capacity is dedicated primarily to adults, this should not
significantly bias our results. We also may not observe overall oral health
demand due to potential barriers to care for Medicaid enrollees. In addition,
the original MAX data for the study population did not have any inpatient
claims with either a CDT code or a caries-related diagnosis code. Therefore,
our analysis did not incorporate caries-related hospitalizations, possibly
underestimating the cost savings of prevention.

Third, some children could have received fluoride varnish in a medical
setting or sealants in a community-based setting such as a school but did not
have access to restorative care. In such a situation, the benefits of preventive
services may be overestimated.

Finally, there may be limitations on the completeness of MedicaidMAX
files, especially for states with large populations served by managed care (Byrd
and Dodd 2013). Among the states included in this study, Georgia and Texas
were the only states with managed dental care during the study period. Both
states have been shown to have usable, quality data for managed care for chil-
dren during the study period (Byrd and Dodd 2012, 2015).

Findings from this study may not be generalizable to all Medicaid-
enrolled children, those with private dental insurance, or those who pay
directly for dental care. There are other factors that affect dental care expendi-
tures such as public insurance reimbursing at lower rates than private insur-
ance, and demographic, socioeconomic, environmental, and familiar
characteristics that influence oral health behaviors and status.

CONCLUSION

Findings from this study suggest that delivery of two evidence-based preven-
tive dental services for children results in cost savings to state Medicaid pro-
grams. Differences in how different state Medicaid programs are administered
may affect actual penetration and cost-savings rates. However, our sensitivity
analyses showed that these services remain cost saving over a fairly wide range
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of penetration levels. Quantifying the potential cost savings of the provision of
preventive care for young children can help improve the allocation of
resources, resulting in high-value care (Rouse and Serban 2014). Further,
Medicaid-enrolled children may have limited access to dental care (Cao et al.
2017). Hence, community-based interventions such as school-based sealant
programs could be a cost-saving approach for this population (Griffin et al.
2016), although that would depend on the relative effectiveness of sealants
applied in school-based settings compared with dental office settings. Access
to care also could be potentially improved by increasing dentist participation
by raising Medicaid reimbursement rates (Beazoglou et al. 2015). Some stud-
ies, however, have found that the size of the effect is modest (Decker 2011;
Buchmueller, Orzol, and Shore-Sheppard 2015). In addition, changing reim-
bursement rates would significantly reduce the cost savings of preventive ser-
vices if reimbursements for preventive services were increased by a higher
percentage than fees for restorative services.

The publicly funded health care insurance landscape is changing, and
many states have recently moved to a Medicaid block grant rather than a fee-
for-service model, or they are considering such a change (Sanders et al. 2016).
Such changes have the potential to impact the delivery of preventive dental
services. Accurately quantifying expenditures of those block grant states is a
challenging and important future research direction. Other important direc-
tions include the examination of how caries experience and preventive dental
exposure in the primary dentition translate into caries experience in the per-
manent dentition with or without continuity of preventive dental care. Simi-
larly, estimation of the lifetime costs of caries experience would provide better
estimates of cost savings of preventive care rather than limiting the analysis to
the study time horizon over which data are available.
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