ARTICLE

Effectiveness of Preventive Dental Visits in Reducing
Nonpreventive Dental Visits and Expenditures
AUTHORS: Bisakha Sen, PhD,a Justin Blackburn, PhD,a
Michael A. Morrisey, PhD,a Meredith L. Kilgore, PhD,a David
J. Becker, PhD,a Cathy Caldwell, MPH,b and Nir Menachemi,
PhD, MPHa
aDepartment of Health Care Organization and Policy, and Lister
Hill Center for Health Policy, University of Alabama at
Birmingham School of Public Health, Birmingham, Alabama; and
bAlabama Department of Public Health, Bureau of Children’s
Health Insurance, Montgomery, Alabama

KEY WORDS
children’s health, CHIP, dental expenditures, preventive dental
care
ABBREVIATIONS
BCBSAL—Blue Cross and Blue Shield of Alabama
CHIP—Children’s Health Insurance Program
ED—emergency department
FPL—federal poverty level
RUCA—rural urban commuting area
Dr Sen conceptualized the study and drafted the initial
manuscript; Dr Blackburn designed the study, conducted data
analysis, and approved the ﬁnal manuscript; Drs Morrisey,
Kilgore, and Becker reviewed and revised the manuscript, and
approved the ﬁnal manuscript; Ms Caldwell conceptualized the
study and approved the ﬁnal manuscript; and Dr Menachemi
conceptualized study, critically reviewed the manuscript, and
approved the ﬁnal manuscript.
www.pediatrics.org/cgi/doi/10.1542/peds.2012-2586
doi:10.1542/peds.2012-2586
Accepted for publication Feb 25, 2013
Address correspondence to Justin Blackburn, PhD, 1665
University Blvd, Room 330K, Birmingham, AL 35294. E-mail:
jblackburn@uab.edu
PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2013 by the American Academy of Pediatrics
FINANCIAL DISCLOSURE: The authors have indicated they have
no ﬁnancial relationships relevant to this article to disclose.
FUNDING: This work was supported by the Alabama Department
of Public Health, Bureau of Children’s Health Insurance.

WHAT’S KNOWN ON THIS SUBJECT: Early preventive pediatric
dental visits are widely recommended. However, the effectiveness
of pediatric preventive dental visits in reducing the need for
subsequent, more expensive oral health treatment has not been
well established.
WHAT THIS STUDY ADDS: Using an econometric method that
accounts for time-invariant differences between children, and
thus helps mitigate selection bias, we found a positive impact of
preventive dental visits on oral health. However, there is less
evidence regarding the cost-effectiveness of preventive visits.

abstract
BACKGROUND AND OBJECTIVE: Although preventive dental visits are considered important for maintaining pediatric oral health, there is relatively
little research showing that they reduce subsequent nonpreventive dental
visits or costs. At least 1 study seemed to ﬁnd that early preventive dental
care is associated with more restorative and emergency visits. Previous studies are limited by their inability to account for unmeasurable factors that may
lead children to “select” into using both more preventive and nonpreventive
dental care. We used econometric techniques that minimize selection bias to
assess the effectiveness of preventive dental care in reducing subsequent
nonpreventive dental service utilization among children.
METHODS: Using data from Alabama’s Children’s Health Insurance Program (CHIP), 1998–2010., a cohort study of children’s dental service utilization was conducted. Outcomes were 1-year lagged nonpreventive dental
care and expenditures, and overall dental and medical expenditures. Children who were continuously enrolled for at least 3 years were included.
Separate models were estimated for children aged ,8 years (n = 14 972)
and those aged $8 years (n = 21 833).
RESULTS: More preventive visits were associated with fewer subsequent
nonpreventive dental visits and lower nonpreventive dental expenditures
for both groups. However, more preventive visits did not reduce overall dental
or medical (inclusive of dental) expenditures.

CONCLUSIONS: Preventive dental visits can reduce subsequent nonpreventive visits and expenditures for children continuously enrolled in CHIP. However, they may not reduce overall program costs. Effective empirical
research in this area must continue to address unobserved confounders
and selection issues. Pediatrics 2013;131:1107–1113
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Poor oral health is 1 of the most common health conditions of childhood in
the United States. Dental caries are 5
times more prevalent than asthma
among children ages 5 to 17 years,1 lowincome children are at a particularly
high risk of poor oral health,1–4 and
poor oral health is associated with
chronic pain and diminished quality
of life.5–7 Untreated dental caries can
result in complications leading to
emergency department (ED) visits for
pediatric dental care and inpatient
admissions.8
Conventional wisdom among the dental
and public health communities presumes that preventive dental care is
“the cornerstone of optimal oral health
promotion,”9 that such preventive
dental care is cost-effective,10 and that
timely preventive and restorative
services can reduce the need for the
considerably more expensive ED or inpatient treatment of dental problems.8,11
These beliefs imply that public health
programs such as Medicaid and
Children’s Health Insurance Programs
(CHIP) may produce cost savings by
promoting preventive dental care utilization among its enrollees. In reality,
there is surprisingly little evidence that
preventive dental visits, including early
preventive dental visits, are linked with
reduced usage of nonpreventive dental
services, pediatric dental care ED visits,
or program cost savings. One article
by Savage et al12 involving Medicaidenrolled children in North Carolina has
been described as providing “seminal”
evidence of the effectiveness and costeffectiveness of early preventive dental
care,13 was used in a policy brief on
early preventive dental care promoted
by the Centers for Disease Control and
Prevention,10 and continues to be cited
as evidence of cost-effectiveness of
pediatric preventive dental care in
public insurance programs.14 However,
that study actually found that children
in the sample who received their ﬁrst
1108

preventive visit before the age of 1 year
(23 of 9204) showed no statistical difference in subsequent dental outcomes compared with the rest of the
sample. Children who received their
ﬁrst preventive visit between ages
1and 2 years, or between ages 2 and 3
years, had signiﬁcantly higher use
of restorative and emergency dental
services compared with children who
had their ﬁrst preventive visit at age 3
years or later.12 Furthermore, the
authors arrived at the conclusion that
dental costs increase linearly with age
of ﬁrst preventive care by limiting their
analyses to children who actually used
dental services, inexplicably omitting
the large number of children who had
no preventive, restorative, or emergency dental costs. A more recent
study,15 also using data for Medicaid
enrollees from North Carolina, found
no effects of early preventive dental
care per se on subsequent dental outcomes at 42 to 72 months of age; only
early preventive visits accompanied by
.2 restorative treatments were associated with subsequent better dental
outcomes and lower treatment expenditures.
The central challenge in analyzing the
effectiveness of preventive dental care,
which served as a limitation in the
aforementioned studies, is accounting
for unmeasured differences between
children that may cause some children
to “select” into using more preventive
and nonpreventive dental services
(relative to their counterparts). For
instance, the empirical ﬁndings from
Savage et al12 do not imply that starting
preventive dental care between ages 1
and 3 years causally increases the
need for subsequent restorative or
emergency dental procedures. Rather,
these results are likely driven by unmeasured factors that introduce selection bias. Children who receive
preventive dental care from early ages
may have parents who are heavy

consumers of medical care. Alternatively, children with a family history of
poor dental health, or with special
health needs, may use higher levels of
all dental care. The question that we
would ideally like to answer is whether
a child’s receipt of (more) preventive
dental care reduces the need for nonpreventive dental services compared
with what services that same child
would have required had he or she not
received the preventive dental care. To
the best of our knowledge, this is the
ﬁrst article in the pediatric preventive
dental care literature that uses established econometric techniques to control for unmeasured differences between
children that underlie the selection
problem inherent in previous studies.
We present these results alongside the
results of a set of “naive” analyses that
do not account for time-invariant differences in an effort to highlight how
each approach can yield different
conclusions regarding the effectiveness
of preventive dental care.

METHODS
The study population was derived from
enrollees in Alabama’s CHIP, ALL Kids,
which is a stand-alone program distinct from the state’s Medicaid program. ALL Kids provides coverage for
Alabama residents aged ,19 years
with family incomes from 101% to
200% of the federal poverty level (FPL).
Beginning in the federal ﬁscal year
2010, the program expanded to cover
children up to 300% of the FPL. The
program is administered by Blue Cross
and Blue Shield of Alabama (BCBSAL),
and children enrolled in ALL Kids beneﬁt from full medical, pharmaceutical,
and dental coverage from the BCBSAL
preferred provider network. Enrollees
pay an annual premium and experience cost sharing in the form of
copayments for selected services.
Preventive and diagnostic dental care
is not subject to copayments.
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The data for this study were obtained
from claims administered for ALL Kids
by BCBSAL beginning October 1, 1998,
through December 31, 2010. Enrollment
history data, also from BCBSAL, provided information regarding enrollees’
demographic characteristics such as
age, race, gender, and cost-sharing
group, which corresponds to FPL
(101%–150% are considered the
“low-fee group”; 151%–300% the “fee
group”; and a federally exempt group,
primarily children of Native American
descent, comprises the “no-fee group”).
Geographic location was based on zip
codes maintained by ALL Kids, which
were converted to rural urban commuting area (RUCA) codes (http://depts.
washington.edu/uwruca/) to measure
rural/urban status. Claims data were
used to identify children diagnosed with
chronic health conditions (based on
predeﬁned speciﬁcations by ALL Kids).16
Our empirical method requires repeated observations from the same
child. Hence, children included in our
sample were required to have a minimum of 3 years’ continuous enrollment
in ALL Kids, with no gaps in coverage
.1 month. In addition, we excluded
from our analysis children with previous sporadic episodes of enrollment
in ALL Kids before their 3-year period of
continuous enrollment. A further inclusion criterion was the absence of
any dental claims beyond preventive
care in the ﬁrst year of continuous
enrollment. For example, children receiving restorative dental care in their
ﬁrst year of enrollment were excluded.
In our analyses, the effect of preventive
care on the deﬁned outcomes was
evaluated in the subsequent enrollment period. In other words, a preventive visit in a child’s tth enrollment
year was predicted to have an effect on
the (t+1)th enrollment year’s dental
claims.
Preventive dental visits were deﬁned as
a claim ﬁled by a dentist’s ofﬁce with

a Code on Dental Procedures and Nomenclature procedure code of D1000
through D1999, which is consistent
with the Healthcare Effectiveness Data
and Information Set deﬁnition of preventive dental care.17 In some cases,
restorative services were used during
a preventive visit. Hence, “preventive +
restorative” visits were classiﬁed as
such if, along with preventive services,
claims were also ﬁled for restorative
dental services (D2000–D2999). The
outcome of nonpreventive dental
visits included those with restorative
(D2000–D2999), endodontic (D3000–
D3999), periodontic (D4000–D4999),
and/or all other dental (D5000–D7999,
D9000–D9999) procedures. In addition,
emergency dental visits were included
and deﬁned as a dental visit paired
with code D0140 or as a medical claim
with a primary International Classiﬁcation of Diseases, Ninth Revision, diagnosis codes 521, 522, 523, 525.3,
525.9, or 528. Costs for preventive
procedures and outcomes were calculated based on the sum of a speciﬁc
type of procedure over the annual enrollment period, adjusted for inﬂation
to year 2010 dollars. Medical expenditures included the total cost of all
medical services for the enrollment
period, excluding pharmaceuticals.
Medical expenditures were also an
outcome of interest because they help
provide a more comprehensive view of
the potential impact of preventive
dental care.
Empirical Model
The “naive” model in this case is:
Yjt ¼ a þ PDjt 2 1 b þ Xjt l þ ujt

ð1Þ

where Y represents the outcome of
interest (eg, nonpreventive dental visits or program expenditures for such
visits) for the jth enrollee in the tth year;
PD represents the number of preventive dental visits by the enrollee in
year t-1 and the binary indicator for

whether any restorative services were
performed during any of those preventive visits (preventive + restorative); and Xjt represents a vector
of observable characteristics for the
enrollee. As we explain in the Appendix,
this model cannot account for unmeasured child-speciﬁc factors (including characteristics of the child’s
parents) that may drive selection into
using higher levels of preventive and
nonpreventive services. As a result, the
coefﬁcient estimate of PDjt-1 obtained
from this model will be biased and
thereby provide virtually no useful information on the association between
preventive dental visits and the outcome of interest. Hence, we refer to
this as the naive speciﬁcation.
Our preferred speciﬁcation is the model
referred to in econometrics as the individual ﬁxed effects (FE) model.17,18
Empirical details are also provided in
the Appendix. Essentially, this method
is equivalent to using each child as his
or her own control, and it permits
researchers to test whether the same
child has different levels of nonpreventive dental visits or expenditures after the years where they had
more preventive dental visits compared with the years when they had
fewer or none. Xjt continues to control
for observable, time-varying predictors, including the child’s age, costsharing group, chronic condition
diagnosis, rural/urban status according to RUCA, and calendar year. However, child characteristics such as
race, gender, parental attitudes toward
dental care, genetic factors, and environmental exposures that are largely
time-invariant (ie, do not change for
a given child over the time they are
observed) are now absorbed in the FE.
SEs are clustered to account for repeat
observations from the same child.
Models were estimated separately for
children aged ,8 years (younger
children) and children aged $8 years
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(older children). Extant studies largely
focus on outcomes for children aged
#7 years. However, oral health for
older children remains a concern to
policy makers,1 and the efﬁcacy of
preventive dental care in reducing
subsequent nonpreventive expenditures among older children should be
of interest to Medicaid and CHIP
administrators.

RESULTS
Our ﬁnal samples included 14 972
children aged ,8 years (with 34 491
pooled child-year observations) and
21 833 children aged $8 years (with
76 716 pooled child-year observations).
Demographic and other characteristics for both age groups are presented in Table 1. Table 2 provides
sample means of the outcomes of
interest; namely, number of nonpreventive dental visits, nonpreventive
dental expenditures, medical expenditures without dental costs, and
all dental and all medical expenditures. The proportion of child-year

observations with 0, 1, 2, and $3
preventive visits, as well as preventive +
restorative visits, are also given in
Table 2.
Results from the naive models and the
FE models for the younger children are
displayed in Table 3. Variables measuring preventive dental visits and
preventive + restorative care are the
key explanatory variables. All enrollee
characteristics listed in Table 1 are
controlled for in the models. The naive
models show that, compared with
0 preventive dental visits, having 1, 2, or
$3 preventive visits in the previous
period was associated with having
more nonpreventive dental visits (b =
0.10, 0.15, and 0.18, respectively; P ,
.01 in all cases). Preventive + restorative visits were associated with
additional nonpreventive dental visits (b = 0.10, P , .01). The results
from the FE analyses are very different, indicating that, compared with
0 preventive dental visits in the past
year, having 1, 2, or $3 preventive
visits was associated with fewer

TABLE 1 Demographic Characteristics for Study Samples
Variable

Aged ,8 Years (n = 14 972)

Aged $8 Years (n = 21 833)

Age at ﬁrst observation,
mean (SD), y
Male
Race
White
African American
Other
Fee group
Low fee
Fee
No fee
High fee
Rural/urban code
Urban
Large rural area
Small rural area
Isolated
Location unknown
Chronic disease
Periods of enrollment
2
3
$4

4.26 (2.27)

11.49 (2.43)

7686 (51.34)

11 375 (52.10)

9650 (64.45)
4205 (28.09)
1117 (7.46)

12 304 (56.36)
8415 (38.54)
1114 (5.10)

7365 (49.19)
7461 (49.83)
99 (0.66)
47 (0.31)

15 895 (72.80)
5801 (26.57)
99 (0.45)
38 (0.17)

10 090 (67.39)
1748 (11.68)
1807 (12.07)
1202 (8.03)
125 (0.83)
3989 (26.64)

13 912 (63.72)
2910 (13.33)
2697 (12.35)
2188 (10.02)
126 (0.58)
5195 (23.79)

5597 (37.38)
3230 (21.57)
6145 (41.04)

8465 (38.77)
4659 (21.34)
8709 (39.89)

The descriptive statistics show the mean (SD) for age; for categorical variables such as gender and race, the number of
respondents in the category are given as well as percentage of the full sample.

1110

nonpreventive dental visits (b = –0.18,
–0.29, and –0.57, respectively; P , .01
in all cases), and preventive + restorative care further reduced subsequent nonpreventive visits (b =
–0.42, P , .01). Likewise, the naive
model either found no associations
between preventive visits subsequent
to nonpreventive dental expenditures
or positive associations in case of 1
preventive visit (b = 15.54, P , .01), or
preventive + restorative care (b =
18.36, P , .05). In contrast, FE models
showed that more preventive visits
are associated with lower subsequent
nonpreventive expenditures (b =
–32.38, –48.57, and –53.61, P , .01), as
is preventive + restorative care (b =
–99.72, P , .01). Results for older
children (Table 4) follow a very similar
pattern.
The contrast in results from the 2
model speciﬁcations strongly indicates the presence of time-invariant
child-speciﬁc confounders, afﬁrming
that estimates from the naive models
are biased and yield little useful information regarding the effectiveness
of preventive dental visits. Therefore,
we only focused on results from the
preferred FE models for the remaining
outcomes.
No statistical associations were seen
between preventive dental visits and
subsequent medical (excluding dental) expenditures for younger children.
For older children, a positive association existed between 2 preventive
visits and subsequent medical expenditure. Importantly, although the preferred FE models showed that more
preventive dental visits were associated with fewer subsequent nonpreventive dental visits and lower
expenditures, it does not seem that the
decreases in expenditures are large
enough to offset the program expenditures due to more frequent preventive visits. In FE models in which
overall dental expenditures are the
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TABLE 2 Summary Statistics for Outcome Variables and Preventive Dental Visits, Pooled Sample
Variable

Age Group
,8 Years (n = 34 491 person-years)

$8 Years (n = 76 716 person-years)

0.64
$72.92
$152.81
$1003.38

0.54
$84.63
$188.21
$1020.40

17 737 (51.4)
7737 (22.4)
7782 (22.6)
1235 (3.6)
1378 (4.0)

29 975 (39.1)
21 752 (28.4)
21 682 (28.3)
3307 (4.3)
3993 (5.2)

Average nonpreventive dental visits per person-year
Average nonpreventive dental expenditures per person-year
Average dental expenditures per person-year
Average medical expenditures per person-year
No. (%) of preventive visits
0
1
2
$3
No. (%) of preventive + restorative visits

The descriptive statistics are based on pooled child-year observations. In addition, we found that the average cost for a preventive visit was $104.45, preventive + restorative care was $408.15,
and the average cost for a nonpreventive visit was $141.42.

TABLE 3 Association Between Preventive Dental Visits and Nonpreventive Dental Visits, Expenditures, and Overall Expenditures for Children Aged ,8
Years: Naive and FE Results
Variable

Nonpreventive dental visits
Nonpreventive dental visits
Nonpreventive dental expenditures
Nonpreventive dental expenditures
Medical expenditures (excluding dental)
All dental expenditures
All medical expenditures (including dental)

Model

Naive
FE
Naive
FE
FE
FE
FE

1 Preventive Visit

2 Preventive Visits

$3 Preventive Visits

Preventive + Restorative Care

b

b

b

b

0.17***
20.18***
15.54***
232.38***
3.15
62.28***
65.43

0.11***
20.29***
0.72
248.57***
27.13
126.31***
153.44x

0.09*
20.57***
23.74
253.61***
127.68
212.57***
340.24x

0.19***
20.42***
18.36*
299.72***
2108.30
164.57***
56.27

N = 34 491 child-year observations. The sample includes observations on all Alabama CHIP enrollees aged ,8 years, with 3 continuous periods of enrollment after initial enrollment, and no
nonpreventive dental visits in very ﬁrst enrollment period. The reference category for preventive visits is “0 preventive visits.” “Preventive + restorative” is a binary indicator for whether
restorative claims were ﬁled alongside preventive claims in any visits. Nonpreventive visits were deﬁned as visits having at least 1 dental procedure but excluding all preventive procedures. All
expenditures are in inﬂation-adjusted 2011 dollars. All models controls for FPL category, age, race, gender, chronic condition diagnosis, RUCA, and calendar year. However, in the FE models,
time-invariant characteristics, such as gender and race, are automatically subsumed into the FE. All models were run by using Stata version 11 (Stata Corp, College Station, TX).
x P , .10; * P , .05; ** P , .01; *** P , .001.

TABLE 4 Association Between Preventive Dental Visits and Nonpreventive Dental Visits, Expenditures, and Overall Expenditures for Children Aged $8
Years: Naive and FE Regression Results
Variable

Nonpreventive dental visits
Nonpreventive dental visits
Nonpreventive dental expenditures
Nonpreventive dental expenditures
Medical expenditures (excluding dental)
All dental expenditures
All medical expenditures (including dental)

Model

Naive
FE
Naive
FE
FE
FE
FE

1 Preventive Visit

2 Preventive Visits

$3 Preventive Visits

Preventive + Restorative Care

b

b

b

b

0.10***
20.22***
15.27***
225.67***
89.64x
90.94***
180.59***

0.08***
20.32***
8.77***
237.95***
128.18*
161.32***
289.51***

0.07**
20.36***
2.97
246.00***
149.42
245.02***
394.44***

0.09***
20.36
10.69*
4.85
279.86
172.34***
92.48

N = 76 716 child-year observations. The sample includes observations on all Alabama CHIP enrollees aged $8 years, with 3 continuous periods of enrollment after initial enrollment, and no
nonpreventive dental visits in the ﬁrst enrollment period. The reference category for preventive visits is “0 preventive visits.” “Preventive + restorative” is a binary indicator for whether
restorative claims were ﬁled alongside preventive claims in any visits. Nonpreventive visits were deﬁned as visits having at least 1 dental procedure but excluding all preventive procedures. All
expenditures are in inﬂation-adjusted 2011 dollars. All models controlled for FPL category, age, race, gender, chronic condition diagnosis, RUCA, and calendar year. However, in the FE models,
time-invariant characteristics, such as gender and race, are automatically subsumed into the FE. All models were run by using Stata version 11 (Stata Corp, College Station, TX).
x P , .10; * P , .05; ** P , .01; *** P , .001.

outcomes, results indicate that more
preventive dental visits, and preventive + restorative care, are associated
with higher expenditures for younger
(b = 62.28, 126.31, 212.57, and 164.57;

P , .01 in all cases) and older (b =
90.94, 161.33, 245.02, and 172.34;
P , .01) children. For overall medical
expenditures (inclusive of dental), among
older children, more preventive dental

visits were associated with signiﬁcantly higher expenditures (b =
180.59, 289.51, and 394.44; P , .01),
although preventive + restorative care
was not.
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DISCUSSION
It is often surmised that preventive
dental care is effective and costeffective because it reduces the need
for subsequent, more expensive dental
treatments,8,10,11 but actual empirical
support for this assumption is fairly
limited. However, demonstrating the
effects of preventive care is important,
especially given the expansions in
coverage of comprehensive dental
beneﬁts that occurred under the
Children’s Health Insurance Program
Reauthorization Act.19 Two previously
discussed studies12,15 using data from
North Carolina found minimal evidence
that having early preventive dental
care reduces subsequent restorative
or emergency dental visits. Two other
(unpublished) studies using data from
Wisconsin and Michigan failed to ﬁnd
evidence that preventive dental care
reduces subsequent poor dental health
outcomes for children.20,21
All of the aforementioned studies are
limited by their inability to control for
unobserved child-speciﬁc factors that
can potentially cause some children
(children’s parents) to select into utilizing more preventive and more nonpreventive dental care. Our study
contributes substantially to this literature
by applying the individual FE regression
method to control for all time-invariant
child-level factors that might drive
such selection. The substantial differences we found in estimates from our
FE models versus the naive speciﬁcations emphasize the limitations of
studies that fail to control for such
unobserved heterogeneity. Also, our
study considered older children in addition to younger children, whereas the
extant literature on preventive dental
care mostly focuses on the latter.
Using data on CHIP enrollees in
Alabama, we found that preventive dental
visits reduce a child’s subsequent nonpreventive dental visits and expenditures compared with years when the
1112

same child had no preventive visits.
Restorative services obtained during
preventive visits further reduced subsequent nonpreventive dental visits
and expenditures, which is similar to
ﬁndings by Beil et al.15 This ﬁnding
holds for younger and older children.
However, we found no evidence that
preventive dental visits generate net
savings for the program, at least in
the 2-year follow-up period of our
study. Although nonpreventive dental
expenditures were lower when children had more preventive visits,
overall dental expenditures (the sum
of nonpreventive and preventive) and
medical costs inclusive of dental
expenditures were higher with more
preventive visits.
The study has important limitations.
One tradeoff in using the FE method is
that we cannot estimate outcomes associated with obtaining preventive
dental care at a speciﬁc age versus
later. Also, our ﬁndings cannot inform
on any long-run health beneﬁts or
savings with preventive dental visits. We
lacked information on whether the
children reside in communities with
communal water ﬂuoridation, which
can reduce dental caries.11 We also
lacked information on quality of care
received during preventive dental visits, including whether they received
ﬂuoride varnishes, which can also help
prevent dental caries,22–25 and variation in decisions made by their dentists
regarding restorative care.26 Furthermore, we cannot measure the extent of
unmet oral health needs among children in our sample who are not observed to use any dental services. Our
sample only includes children .100%
of FPL, with 3 years of continuous enrollment (which can suggest greater
family stability), who did not use nonpreventive dental services in the ﬁrst
enrollment year. Hence, it is possible
that these children may be at relatively
moderate risk of caries compared with

children ,100% FPL or those enrolled
in ALL Kids brieﬂy and sporadically. We
thus caution against generalizing the
results to all low-income children. Finally, there are the usual concerns
about generalizability because our
study was based on 1 state’s data.

CONCLUSIONS
Concerns have been expressed about
the low use of preventive pediatric
dental care services by children in
public insurance programs.8,27 Our
ﬁndings indicate that children require
fewer nonpreventive dental services
when they have more preventive visits,
indicating that preventive services do
improve oral health. Thus, although
we did not ﬁnd that preventive dental
visits resulted in overall program cost
savings to ALL Kids, these visits may be
beneﬁcial from a societal point of view
when taking into account potential
improvements in quality of life of the
child enrollees due to fewer oral
health problems. At the same time,
there is a clear need for continued
scientiﬁc research into the effectiveness of pediatric preventive dental
care so as to better inform public
health policy.

APPENDIX
The “naive” model described in the
main article is:
Yjt ¼ a þ PDjt 2 1 b þ Xjt l þ ujt

ð1Þ

where Y represents the outcome of
interest for the jth enrollee in the tth
year; PD represents the number of
preventive dental visits by the enrollee
in year t-1; and Xjt represents a vector
of observable characteristics for the
enrollee.
In this model, any child-speciﬁc factor
(including characteristics of the child’s
parents) that is not captured in Xjt, and
that potentially inﬂuences the child’s
preventive and nonpreventive dental
service utilization, will be in the error
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term ujt. The presence of such factors
violates the condition of Cov(PDjt-1, ujt) = 0,
which is the necessary condition to
obtain an unbiased estimate of b.
Therefore, it would no longer be the
case that the expected value of the estimated coefﬁcient of PDjt-1 accurately
reﬂects the actual population coefﬁcient. This is typically referred to as
“omitted variable bias,” and it implies
that the results can reﬂect a spurious
relationship between PDjt-1 and Yjt.

The individual FE model operates using
the following speciﬁcation

Namely, this model explicitly assumes
that there is an unmeasured component “vj” in the error term that is speciﬁc to each child j, which is timeinvariant for the period the child is
observed and which is correlated to
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