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Cost-Effectiveness of Pit-and-Fissure Sealants on
Primary Molars in Medicaid-Enrolled Children

| Donald L. Chi, DDS, PhD, David N. van der Goes, PhD, and John P. Ney, MD, MPH

Oral health disparities are an indication of
social injustice." Tooth decay is the most
common pediatric disease in the United States
and is a significant public health problem ??
When untreated, tooth decay leads to pain,
systemic infections, hospitalization, and, in
rare cases, death. Untreated tooth decay has
social and health consequences manifesting
as missed school days, poor grades, under-
employment, poor quality of life, and life-
threatening systemic diseases.*®

Children from low-income households, in-
cluding Medicaid-enrolled children, are at risk
for tooth decay.” National data indicate that
decay rates in primary teeth for US children
aged 2 to 5 years increased from 24.2% in
1988-1994 to 27.9% in 1999-2004."
Twice as many children from poor households
(<100% federal poverty level [FPL], defined
annually by the US Census Bureau) had any or
untreated tooth decay (41.8% and 31.3%,
respectively) than did children from nonpoor
households (>200% FPL; 27.8% and 12.9%,
respectively).!® Healthy primary molars are
important because they help children chew
food, serve as placeholders before the per-
manent teeth erupt, and prevent orthodontic
problems. Tooth decay on primary teeth is
one of the strongest predictors of tooth
decay in permanent teeth." Decayed pri-
mary teeth harbor bacteria that can be
transmitted to permanent teeth. The rise in
decay rates in primary teeth has motivated
public health strategies that protect the oral
health of young socioeconomically vulnera-
ble children.'?

Tooth decay is the consequence of a multi-
factorial disease process in which oral bacteria
metabolize dietary carbohydrates and pro-
duce acids that demineralize tooth structure.
Topical fluorides and pit-and-fissure sealants
are the 2 most common preventive strategies
available. Topical fluorides prevent decay by
remineralizing tooth enamel and are found
in fluoridated drinking water, fluoride
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Objectives. We compared the incremental cost-effectiveness of 2 primary
molar sealant strategies—always seal and never seal—with standard care for
Medicaid-enrolled children.

Methods. We used lowa Medicaid claims data (2008-2011), developed a tooth-
level Markov model for 10 000 teeth, and compared costs, treatment avoided,
and incremental cost per treatment avoided for the 2 sealant strategies with
standard care.

Results. In 10 000 simulated teeth, standard care cost $214 510, always seal
cost $232 141, and never seal cost $186 010. Relative to standard care, always
seal reduced the number of restorations to 340 from 2389, whereas never seal
increased restorations to 2853. Compared with standard care, always seal cost
$8.12 per restoration avoided (95% confidence interval [Cl]=$4.10, $12.26;
P<.001). Compared with never seal, standard care cost $65.62 per restoration
avoided (95% Cl =$52.99, $78.26; P<.001).

Conclusions. Relative to standard care, always sealing primary molars is more
costly but reduces subsequent dental treatment. Never sealing costs less but
leads to more treatment. State Medicaid programs that do not currently re-
imburse dentists for primary molar sealants should consider reimbursement for
primary molar sealant procedures as a population-based strategy to prevent
tooth decay and reduce later treatment needs in vulnerable young children. (Am

toothpastes, and prescription fluoride drops or
tablets. Also, health professionals provide
patients with fluoride in the form of gels,
foams, and varnish. Pit-and-fissure sealants
are plastic coatings that protect the grooves
of molars from developing tooth decay.
Dentists and other oral health professionals
provide sealants in dental offices, at com-
munity health centers, and through school-
based programs.'®

The American Academy of Pediatric Den-
tistry recommends dental sealants as part of
a comprehensive caries prevention strategy for
children aged 3 years and older."* This rec-
ommendation is derived, in part, from a 2008
American Dental Association evidence-based
review, which concluded that sealants prevent
caries in children.!® However, the American
Dental Association review has 2 limitations.
First, the specific recommendation to seal
primary teeth is derived from a single study
that evaluated primary molar sealant retention
rates.'® Second, the review broadly extrapo-
lates from studies on permanent teeth, which
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may not be warranted because primary and
permanent teeth differ in pit-and-fissure anat-
omy, enamel demineralization susceptibility,
and dentin microstructure.'”'®

Studies suggest permanent molar sealants
are cost-effective, particularly in children at
increased risk for tooth decay,'®?° but there
are no such studies focusing on primary molar
sealants. The lack of empirical data is a con-
cern from an evidence-based dentistry>"
and public health perspective, especially for
Medicaid-enrolled children. Only 1 in 3 state
Medicaid programs reimburse dental pro-
viders for primary molar sealants.>* State
budget cuts have left Medicaid programs
with limited resources. Findings from cost-
effectiveness analyses could help policy-
makers prioritize funding decisions and de-
vote additional resources to increase use
of preventive dental services for vulnerable
children.32*

In this study, we evaluated the cost-
effectiveness of primary molar sealants in
Medicaid-enrolled children. We compared
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the cost-effectiveness of standard care with 2
alternative strategies: always sealing versus
never sealing primary molars. We tested 3
hypotheses: (1) always sealing primary molars
is more costly than is standard care but pre-
vents subsequent treatment; (2) never sealing
primary molars is less costly but leads to more
subsequent treatment than does standard care;
and (3) compared with standard care, the
incremental cost and treatment avoided for
always sealing are less than are the incremental
cost and treatment avoided for never sealing.

METHODS

The Iowa Medicaid Program began reim-
bursing dentists in February 2008 for pri-
mary molar sealants for enrollees through age
18 years.”® The reimbursement rate in Towa
is in the bottom quartile among the 16
Medicaid programs that reimburse for pri-
mary molar sealants (Iowa Medicaid rate =
$20.27; Medicaid mean=$27.57; Medicaid
range = $16.00-$49.68).%2

Data

We used enrollment files from lowa Medic-
aid to identify children younger than 6 years
enrolled at any point between February 1,
2008, and June 30, 2011. We selected this
end date because it was the date through
which the most recent Medicaid data were
available. The dental claims files included all
dental services for which a dentist filed
a claim, corresponding dates of service, tooth
letter (A-T), and treated tooth surface.

We used the October 2012 Medicaid
dental service fee schedule available from the
Iowa Medicaid Enterprise Web site as proxy
reimbursement rates for all dental services.
When possible, we used Medicaid data to
derive model parameters. Otherwise, we
obtained relevant model parameters from
existing publications.

Decision Model

We developed a tooth-level model from the
public payer perspective. The simulated pop-
ulation is Iowa Medicaid-enrolled children.
We generated a Markov model that compared
standard care with 2 alternative strategies:
always seal and never seal. We derived stan-
dard care from empirical claims data for child
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enrollees in the Jowa Medicaid program. All
teeth start as fully erupted primary molars
according to published tooth eruption data.
A primary molar is assumed to have a life span
of 7.5 to 8.5 years. The model has 5 states
(Figure 1):

—_

. Natural tooth: A fully erupted primary molar
eligible to receive a sealant. A tooth in this
state incurs no costs.

2. Sealed tooth: A sealed primary molar. A
tooth can remain sealed or move back to
natural tooth if the sealant is lost.

3. Restored tooth: A restored primary molar
(e.g., amalgam or composite restoration,
stainless steel crown). Once restored, a tooth
can no longer be natural or sealed.

4. Extracted tooth: An extracted primary molar
that remains in this state until the succeda-
neous tooth erupts.

5. Adult tooth: An adult tooth that has erup-

ted. The primary molar is no longer pres-

ent. This occurs as early as 7.5 years after
the primary molar is fully erupted.

We assumed all primary molars to exfoliate
by 8.5 years posteruption. We assumed the
rate of primary molar exfoliation is equally
distributed throughout this 1-year period.

Model Parameters and Assumptions

The model parameters (transition probabil-
ities) and assumptions are summarized in
Table 1. According to Iowa Medicaid claims
data, 14% of primary molars were sealed
(corresponding to 11% of Medicaid-enrolled

Natural

children). The value reported in Table 1
(0.00459) is the monthly transition probabil-
ity and is assumed to be constant over the
life of the tooth.

We estimated the restoration rate using
National Health and Nutrition Examination
Survey data for children aged 2 to 11 years
from households with incomes less than 200%
FPL.'® All Medicaid-enrolled children belong
in this group. From 1999 to 2004, the mean
number of filled teeth ranged from 1.09 filled
teeth (100%-199% FPL) to 1.33 filled teeth
(<100% FPL)—significant increases from 1988
to 1994 from 0.91 filled teeth (100%—-199%
FPL) to 0.86 filled teeth (<100% FPL). We
assumed similar rates of increase over the
next 10-year period and that two thirds of
Medicaid-enrolled children lived in households
with incomes less than 100% FPL and one
third lived in households with incomes 100%
to 199% FPL. This results in approximately
1.62 filled teeth per child at age 6.5 years and
2.10 filled teeth per child by 9.5 years of age.
About 81.0% of restorations on primary teeth
in the Iowa Medicaid data were placed on
molars (0.81 x 2.10 filled teeth = 1.70 filled
teeth). This corresponds to 21.2% of all pri-
mary molars receiving at least 1 restoration
from eruption to exfoliation (1.70 filled teeth
divided by 8 possible primary molars). Thus,
out of the 10 000 teeth in the model, 2124
teeth received a restoration before exfoliation.

According to Iowa Medicaid data, 1.2% of
primary molars were extracted. To generate
a parsimonious model, we assumed the ex-
traction rate to be the same for natural and
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Note. Initial state in standard care: natural tooth; initial state in all sealed: sealed tooth. A primary molar can move to adult
tooth from any of the other 4 states. The model ends when all primary molars have moved to adult tooth.

Tooth

Medicaid, 2008-2011.

FIGURE 1—Markov model for pit-and-fissure sealants on primary molar teeth: lowa
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Baseline Value®

TABLE 1—Model Parameters and Assumptions for Deterministic Markov Model for Primary
Molar Pit-and-Fissure Sealants: lowa Medicaid, 2008-2011

Distribution (SD) for Probabilistic
Sensitivity Analysis®
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Reference

Monthly transition probabilities

Natural to sealed tooth 0.004590
Natural to restored tooth 0.003570
Natural to extracted tooth 0.000318
Sealed to natural tooth 0.002940
Restored to extracted tooth 0.000318

Costs, 2012 US$
Natural tooth 0.00

Sealant (D1351) 20.27
Restoration (average cost of 7 64.93
most common CDT codes®)
Extraction (D7140) 50.67
Adult tooth 0.00
Discount, % 2

b (0.004590) lowa Medicaid data

b (0.000357) Dye et al.'°

b (0.000318) Dye et al.)% lowa Medicaid data

b (0.000353)° Kiihnisch et al.?’

b (0.000318) Dye et al.'’; lowa Medicaid data
S Authors’ assumption

v ($20.27) lowa Medicaid dental fee schedule

v ($64.93) lowa Medicaid dental fee schedule

v ($50.67) lowa Medicaid dental fee schedule

Authors’ assumption
Krahn and Gafni?®

Note. CDT = current dental terminology.

assumed for cost parameter estimates

restored teeth. We converted this rate to
a monthly rate and assumed that it was con-
stant for the life of the tooth.

We estimated the 5-year sealant retention
rate at 83.8% and assumed it to be constant
throughout the period.?” We assumed sealants
are 100% effective when intact. This assump-
tion is derived from a study of primary sealant
efficacy.? Only after a sealant falls off can
a tooth move to the natural state and then to
restoration or extraction. In other words,

a sealed tooth requires sealant failure before
it can be restored or extracted.

A tooth incurs a 1-time cost when it moves
between states. For example, a natural tooth
that is sealed and then restored undergoes 2
state changes and incurs 2 costs: 1 for the
sealant and a second for the restoration. This
cost assumption is consistent with Medicaid
reimbursement policies. We consulted the
October 2012 Iowa Medicaid dental fee
schedule using Current Dental Terminology
codes (D1351 for sealants and D7140 for
extractions) to estimate costs. We estimated the
cost of restorations by taking a weighted
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Monthly probability of transitioning from 1 state to another or 1-time cost associated with state.
®The b distribution assumed for transition probabilities (on the basis of 10% of SD except where noted) and v distribution

“On the basis of 12% SD from empirical estimates. Variation in 1-way sensitivity analysis not evenly spaced on both sides of
the mean value to account for skewed data in Kiihnisch et al.”’

dCosts were estimated by consulting the October 2012 lowa Medicaid dental fee schedule using CDT codes.

°CDT codes D2140, D2150, D2330, D2930, D2931, D2932, D3220.

average of the 7 most common dental resto-
rations placed on primary molars derived from
the Medicaid data (i.e., D2140, D2150,
D2330, D2930, D2931, D2932, D3220),
which represent 97% of all restorations placed
on primary molars. There are no costs associ-
ated with movement to the natural tooth or
adult tooth states.

Data Analysis

We constructed a cost-per-event-avoided
model that compared standard care with 2
strategies: always seal and never seal. The
model runs on a monthly cycle. The tooth
moves from state to state until it reaches adult
tooth, at which point the model ends. We
assumed that molars were independent (i.e., the
health of 1 molar does not affect the health
of other molars in the same mouth). We used

a deterministic Markov model®°

assuming

10 000 primary molars to estimate lifetime
costs per tooth under each sealant strategy, the
number of restorations or extractions avoided
for each strategy, and the relative cost per

event avoided. We generated incremental

cost-effectiveness ratios (ICERs), which com-
pared costs and outcomes for 2 given strate-
gies. The ICER is the difference in lifetime costs
divided by the difference in the likelihood the
tooth is not restored or extracted over its
lifetime for the 2 strategies. In comparing
ICERSs (Xcomparison VS Xreferences Where X in-
dicates a given sealant strategy), X;eference IS
the least costly strategy.

We conducted 1-way sensitivity analyses
to identify the factors influencing sealant
strategy costs. We conducted a probabilistic
sensitivity analysis with Monte Carlo simula-
tion to incorporate uncertainty and to create
confidence intervals (Cls) around our esti-
mates. We fit transition parameter estimates
on beta (b) distributions and cost parameters
on gamma (y) distributions. We used 10% of
the mean transition or cost as the standard
deviation, a standard approach adopted in
cost-effectiveness analyses.>® We generated
random numbers bounded by these distribu-
tional assumptions to calculate outputs for
each monthly cycle. The probabilistic sensi-
tivity analysis modeled uncertainty for all
parameters simultaneously to simulate the life
cycles of 10 000 primary molars, allowing
statistical comparisons of the sealant strate-
gies. We assumed an annual 2% discount rate
to account for inflation and evaluated all costs
in 2012 US dollars.*® We ran the Markov
models and simulations using Microsoft Office
2013’s Excel (Microsoft, Redmond, WA),
conducted the 1-way sensitivity analysis using
Senslt version 1.45 (Decision Toolworks, San
Francisco, CA), and completed the probabi-
listic sensitivity analysis using Stata version
12.0 (StataCorp, College Park, TX).

RESULTS

The deterministic model indicated that the
total costs of standard care were $214 510.
Always seal cost $232 141 and never seal cost
$186 010. The average lifetime cost per tooth
was $21.45 for standard care, $18.61 for
never seal, and $23.21 for always seal (Figure
2). Relative to standard care, always seal re-
duced to 340 from 2389 the number of
restorations, and never seal increased the
number of restorations to 2853. Compared
with standard care, the ICER of always seal was
$8.60 per restoration avoided and $80.53
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Note. AS = always sealed; ICER = incremental cost-effectiveness ratio; NS = never sealed; SC = standard care. We estimated
ICERs by calculating the slope of each line connecting 2 pit-and-fissure sealant strategies for a given outcome (restoration or
extraction avoided; e.g., in the AS strategy, there is a 96% likelihood that a tooth avoids a restoration). The mean cost of the
AS strategy is about $23.25/tooth. The ICER of AS compared with SC (76% likelihood that a tooth avoids a restoration and
$21.50/tooth) is about $9.00/restoration avoided ($23.21 - $21.45/0.96 - 0.76 ~ $9.00/restoration avoided). The ICER
of SC compared with NS is about $61.00/restoration avoided ($21.45 - $18.61/0.76 - 0.72 ~ $61.00/restoration

per extraction avoided. The ICER standard
care compared with never seal was $61.18 per
restoration avoided and $610.40 per extrac-
tion avoided. Relative to never seal, the ICER
of always seal was $18.32 per restoration
avoided and $173.43 per extraction avoided.

Cost per restoration avoided was most sen-
sitive to the sealant loss rate and the sealant
reimbursement rate (Table 2). For the always
seal and standard care comparison, the sealant
loss rate had the greatest effect on cost per
restoration avoided. Decreasing the sealant loss
rate by 10% decreased the cost per restoration
avoided to $4.10 from $8.60. The standard
care and never seal comparison for restorations
avoided was most sensitive to the sealant
reimbursement rate. Decreasing the sealant
reimbursement rate to $18.24 (a 10% de-
crease) decreased the cost per restoration
avoided to $48.72 from $61.18. Both com-
parisons were relatively insensitive to changes
in the cost of extraction, the extraction rate,
and the baseline sealant rate. Findings were
similar for cost per extraction avoided (data
not shown).

The probabilistic sensitivity analysis indi-
cated that compared with standard care, always
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FIGURE 2—Deterministic Markov model for relative cost-effectiveness of 3 primary molar pit-
and-fissure sealant strategies: lowa Medicaid, 2008-2011.

seal cost $8.12 per restoration avoided (95%
CI=$4.10, $12.26; P<.001). Standard care
cost $65.62 per restoration avoided compared
with never seal (95% CI=$52.99, $78.26;
P<.001; data not shown). Compared with
never seal, always seal cost $18.34 per resto-
ration avoided (95% CI=$14.35, $22.34;
P<.001). Compared with standard care,
always seal cost $71.93 per extraction avoided
(95% CI=$35.11, $108.75; P<.001). Stan-
dard care cost $571.30 per extraction
avoided compared with never seal (95% Cl=
$389.21, $753.40; P<.001). Compared with
never seal, always seal cost $160.98 per
extraction avoided (95% CI=$121.87,
$200.10; P<.001).

DISCUSSION

We examined the cost-effectiveness of pit-
and-fissure sealants for 10 000 simulated
primary molars on the basis of parameters
from a population of Medicaid-enrolled chil-
dren and tested 3 hypotheses: (1) always
sealing primary molars is more costly than is
standard care but prevents subsequent treat-
ment, (2) never sealing primary molars is less

costly but leads to more subsequent treat-
ment, and (3) compared with standard care,
always sealing primary molars has a lower
incremental cost and treatment avoided than
does never sealing primary molars. Our find-
ings support all 3 hypotheses.

Our first finding is that primary molar
sealants prevent dental disease. There are no
published studies to which we can directly
compare our findings, but numerous studies on
permanent molar sealants draw similar con-
clusions.'®332 Strategies involving any sealant
(e.g., always seal, standard care) result in fewer
subsequently treated teeth than does never
sealing primary molars. For instance, the never
seal strategy resulted in 2853 restorations,
whereas standard care resulted in 2389 res-
torations—indicating a 16.0% decline in resto-
rations. The always seal strategy, with 340
restorations, resulted in an 88.1% decline over
standard care. Our findings support existing
guidelines that emphasize the clinical benefits
associated with primary molar sealants.

Our second finding is that primary molar
sealants lead to higher costs. Always seal costs
8.2% more than does standard care and
never seal costs 13.3% less. The absolute
difference in costs to Medicaid between al-
ways seal and standard care is $17 631, but
this model was run on 10 000 teeth. With
each child having 8 primary molars, 10 000
teeth correspond to 1250 children. In 2011,
there were 57 682 Iowa Medicaid-enrolled
children aged 3 to 5 years.33 Thus, the
difference in Medicaid program costs between
always seal and standard care for all lowa
Medicaid enrollees aged 3 to 5 years is
greater than $816 000. Although this is likely
to be an overestimation because not all
children in Medicaid utilize dental care,>*
there are ways to reduce costs.

One cost-reducing strategy is to seal the
primary molars of children at increased risk
for tooth decay, which has been shown to
reduce costs associated with permanent molar
sealants.>>3% Medicaid-enrolled children are
collectively at increased risk for tooth decay
compared with other children, but there are
likely to be higher risk subgroups within the
Medicaid-enrolled population. Existing inven-
tories such as the American Academy of
Pediatric Dentistry’s Caries-risk Assessment
Tool (CAT) for Medicaid enrollees are

American Journal of Public Health | March 2014, Vol 104, No. 3



| RESEARCH AND PRACTICE |

TABLE 2—Results From Deterministic Markov Models and 1-Way Sensitivity Analyses: lowa Medicaid, 2008-2011

Always Seal vs Standard Care,
Cost/Restoration Avoided, $

Standard Care vs Never Seal,
Cost/Restoration Avoided, $

Always Seal vs Never Seal,
Cost/Restoration Avoided, $

Model Parameter -10% Mean +10% -10% Mean +10% -10% Mean +10%

Monthly transition probabilities
Natural to sealed tooth 7.89 8.60 9.33 60.64 61.18 61.73 18.17 18.32 18.46
Natural to restored tooth 3.57 8.60 14.77 51.06 61.18 73.55 12.29 18.32 25.69
Natural to extracted tooth 8.23 8.60 8.97 60.81 61.18 61.55 17.94 18.32 18.69
Sealed to natural tooth 4.10 8.60 23.04 56.57 61.18 75.50 13.67 18.32 33.11
Restored to extracted tooth 8.60 8.60 8.60 61.18 61.18 61.18 18.32 18.32 18.32

Costs, 2012°

Cost of sealant (D1351) 1.15 8.60 16.06 48.72 61.18 73.64 9.94 18.32 26.70
Cost of restoration (average cost of 7 2.51 8.60 14.70 55.30 61.18 67.06 12.26 18.32 24.31

most common CDT codesb)
Cost of extraction (D7140) 8.10 8.60 9.11 60.72 61.18 61.64 17.82 18.32 18.81

insufficient because all enrollees would be
classified as high risk on the basis of low
socioeconomic status.'* Implementation of
a risk-based sealant strategy requires clini-
cians to have and use valid risk assessment
tools. Furthermore, a recent study concluded
that personal clinical experience drives den-
tists’ barriers to the adoption of clinical
guidelines on sealants.?” These factors un-
derscore the importance of continuing edu-
cation courses that give dentists and staff
hands-on experiences and of dental school
curricula that teach students how to assess
risk, manage behaviors of young children, and
seal primary molars. There is a need for
health economic research that examines the
value associated with additional information,
such as a determination of caries risk among
Medicaid-enrolled children, that would help
refine an always seal strategy and reduce
costs associated with primary molar sealants.
Another cost-saving strategy is to allow non-
dentists to apply sealants®® in community-
based locations such as schools, daycare
centers, and churches, which would also re-
duce barriers to preventive dental care.3”
Our third finding is that compared with
standard care the incremental cost and treat-
ment avoided for always sealing are less than
are the incremental cost and treatment avoided
for never sealing. An always seal strategy
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Note. CDT = current dental terminology. We compared 3 primary molar pit-and-fissure sealant strategies (cost/restoration/restoration avoided) =10% for each model parameter.
?Costs were estimated by consulting the October 2012 lowa Medicaid dental fee schedule using CDT codes.
°CDT codes D2140, D2150, D2330, D2930, D2931, D2932, D3220.

would cost the Medicaid program less per
healthy (i.e., nonrestored or nonextracted)
tooth than would a never seal strategy. If the
goal of a state Medicaid program is to improve
oral health outcomes, dentists should be re-
imbursed for primary molar sealants and en-
couraged to adopt an always seal strategy. We
did not identify an economically dominant
sealant strategy (e.g., cost saving with the same
outcomes, better outcomes at the same cost,
better outcomes at a lower cost). Previous
permanent molar sealant studies conclude
that sealants are dominant when restricted to
high-risk patients.'**>*® Our study did not
include a “selectively seal” strategy. Assuming
dentists seal the highest risk primary molars,
standard care may be a selectively seal strategy,
but this assumption would need to be tested
in the future. Additional cost-effectiveness
studies on primary molar sealants are needed
to evaluate whether other selectively seal
strategies on the basis of risk are dominant.

The patient-centered benefits of sealing
primary molars are considerable, potentially
leading to healthier populations and long-term
cost savings. Children must cooperate to re-
ceive sealants, but sealants can be placed
quickly and do not require local anesthesia.
On the other hand, restorations and extrac-
tions require local anesthesia, longer periods
of patient cooperation in clinic, and costly

hospitalizations when treatment needs are
extensive. Clinically invasive dental treatment
may lead to dental anxiety, phobia, and
dentist-avoidant behaviors.*' Fearful patients
who postpone dental treatment may incur
greater long-term treatment costs because
dental disease accumulates over time, leading
to more severe disease and costly dental care.

An always seal strategy for primary molars
aimed broadly at Medicaid-enrolled children
may reduce dental costs and the consequences
of dental disease well beyond childhood.
Medicaid programs could offer dentists addi-
tional financial incentives for providing young
enrollees a complete set of primary molar
sealants and for ensuring the sealants are
monitored and retained. Future patient-
centered research should examine the value
caregivers attribute to preventive care pro-
vided during childhood and how this care
can be beneficial through adulthood.

Our study is significant for multiple reasons.
The clinical significance is that our work adds
to the literature on evidence-based outcomes
associated with preventive care. The research
significance is that our study lays the founda-
tion for future outcomes research on primary
molar sealants. Value of information simula-
tions could be conducted to determine whether
additional research is needed to evaluate the
cost-effectiveness of various primary molar

Chi et al. | Peer Reviewed | Research and Practice | 559



sealant strategies and patient-centered research
that examines the value of preventing dental
restorations to overall health would enable
cost—utility studies using quality-adjusted life-
years. The public health significance is that
state Medicaid programs are mandated to pro-
vide dental care to socioeconomically vulner-
able children. It is critical that covered dental
services be evidence based.

The policy significance of our study is that
states that do not currently reimburse for
primary molar sealants should consider doing
so. In addition, our work is relevant to de-
veloping alternative fee-for-service dental re-
imbursement systems. For instance, one way to
make primary molar sealants cost neutral is
to lower the primary molar sealant reimburse-
ment rate. However, such a change may have
the unintended consequence of disincentiviz-
ing dentists to seal primary molars because of
lost revenue. A potential policy solution is to
lower primary molar sealant reimbursement
rates and to give dentists end-of-year lump sum
payments for sealing primary molars by an
amount equal to the revenue lost by the lower
sealant reimbursement rate. The result would
be that Medicaid-enrolled children receive
optimal levels of preventive care at the current
cost to Medicaid and dentists do not lose
revenue. Additional simulation research and
demonstration projects are needed to model
and test alternative reimbursement systems.

Limitations

There are 3 main study limitations. First,
our models did not account for child-level risk
factors for tooth decay. Primary molar seal-
ants may be economically dominant (ie., cost
saving) for high risk Medicaid-enrolled children
with chronic health conditions or those under-
going general anesthesia for dental treatment.

Second, our models assumed that sealants
were delivered in dental offices under a fee-
for-service system. Previous work has dem-
onstrated that publicly funded models of
sealant delivery within school settings are
more cost-effective than are sealants delivered
in the private sector.*>*3 Furthermore, the
incremental cost-effectiveness of various pri-
mary molar sealant strategies may differ under
a capitated payment system. Future work
should examine the effects of delivery location
and payment mechanism.
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Third, for simplicity, we assumed tooth
health is independent. Tooth health interde-
pendence would require a model with hun-
dreds of health states rather than the 5 in our
model. Our probabilistic sensitivity analysis
likely generates narrower confidence intervals
than would a model with interdependent
tooth health.

Conclusions

Our simulation models demonstrate that
sealing primary molars prevents restorations
and extractions but is more costly than is not
sealing primary molars in Medicaid-enrolled
children. Compared with the current standard
of care, always sealing primary molars is more
cost-effective than is never sealing primary
molars. Population-based strategies such as
sealing primary molars require state Medicaid
programs to allocate resources to reimburse
dentists for such preventive care. By reducing
the need for subsequent treatment, primary
molar sealants are likely to improve the oral
health—related quality of life of socioeconomi-
cally vulnerable children.

Future research should continue to identify
barriers to preventive care for Medicaid-
enrolled children, conduct additional economic
analyses of primary molar sealants, and de-
velop and evaluate targeted population-based
sealant strategies for high-risk children and
demonstration projects that experiment with
alternative fee-for-service payment mecha-
nisms for dental services. State Medicaid pro-
grams that do not currently reimburse for
primary molar sealants should consider this
population-based strategy to prevent tooth de-
cay, reduce treatment needs, and improve the
quality of life of Medicaid-enrolled children. B
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