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INTRODUCTION

The state of North Carolina (NC) has a history of dental work-
force issues, ranking 47th in the number of dentists and 44th
in dentists’ participation in Medicaid.1,2 A shortage of den-

tists and the uneven geographic distribution of the dental workforce
contributes to access to care difficulties for children.  In NC, 25% of
children enter kindergarten with untreated dental disease, causing a
tremendous burden to the child, family and health care system.3 In
response to these challenges, expanding the role for primary care
physicians was proposed as an innovative means to help improve
this current public health crisis for children’s oral health.4 In 2000, a

physician-based and Medicaid funded oral health preventive initia-
tive called “Into the Mouths of Babes Varnish and Screening
Program” (IMB) was introduced.5 Following a required training ses-
sion, physicians participating in IMB are reimbursed by Medicaid
for providing an oral screening, fluoride varnish application, and
parent counseling for public-assistance eligible children less than 3
years of age.

Physicians’ overall involvement in the prevention of early child-
hood caries is a concern as they often lack the dental background
needed to promote children's oral health.6,7,8 The issue was addressed
in the Surgeon’s General Report on Children’s Oral Health (2000)
to revamp medical education that produce pediatricians who under-
stand the benefits of oral health and will integrate these concepts
into overall health.9

Several factors coalesced in the late 1990’s to catalyze the devel-
opment of an oral health curriculum for pediatric medical residents
at the University of NC at Chapel Hill (UNC-CH).  These included
an acute awareness of the lack of access to dental care by leaders in
the pediatric medical community, the realization that parents often
do not seek early professional preventive oral health care for their
children, the high prevalence of dental caries among pre-school chil-
dren, and the fact that most medical residents trained in primary care
in NC remained in the state.  Accordingly, an institutional education-
al program was included in the implementation of the IMB at the
UNC-CH. 

The demanding clinical training programs, competitive pressures
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and declining funding of post-graduate medical education continues
to prompt an interest in examining the effect of the types of servic-
es delivered in academic health centers and their financial implica-
tions.10,11 Increased physician involvement in preventing early child-
hood caries is promising and likely to continue, as reflected in the
number of additional state Medicaid programs having adopted a
physician-based model as an adjunct to deliver oral health preven-
tive services to underserved populations.12 This trend underscores
the need to provide adequate oral health education exposure during
resident training to prepare physicians to address primary care issues
in clinical practice. Because little was known about the impact of
introducing a dental varnish and screening program in an academic
residency setting, our goal was to describe the utilization of preven-
tive oral health services (POHS) and reimbursement accompanying
implementation of the  IMB program in a pediatric medical residen-
cy setting over a 31 month period.

METHOD
Approval was obtained from the UNC-CH Committee on the

Protection of the Rights of Human Subjects (IRB-July 15, 2003) to
gather data from encounter forms completed by pediatric medical
residents at the NC Children’s Hospital from Medicaid recipients’
ages 6-36 months who presented to the pediatric continuity care
clinic from December 2001 to July 2004.  A retrospective chart audit
of patient encounter forms was used to collect financial data for all
procedures completed during the study time-frame.  

Patient demographic, oral conditions, patient caries risk assess-
ment, caregiver role in oral health practices, preventive services pro-
vided, and dental referral patterns was recorded.  This information
was entered without identifiers into a data base and responses were
verified by a second reviewer.  
Statistical Analysis

The data were converted using SAS-6 for analysis with p≤0.05.
Twenty encounter forms were excluded from the study due to illeg-
ibility or incomplete patient information.  Univariate and bivariate
analyses were completed.  Data from the pediatric administration
office was compared to this file to confirm accuracy.

RESULTS
Over the study period, 1,818 children ages 6-36 months present-

ed to the pediatric continuity care clinic logging a total of 13,660 vis-
its. These included private and public assisted patients.  A total of
665 children from 6-36 months of age (36.6% of children in this age
group) received POHS as part of their 1,081 visits to the clinic.  The
mean age of the children was 15.2 months (SD: 7.0 months).   A
total of 7.9% of all clinic encounters included oral health interven-
tion during the period of the study.  It is important to note that
approximately 50% of children seen in this clinic were Medicaid eli-
gible; thus, approximately 73% (N=665) of all eligible children
received at least one POHS benefit under the IMB program.  

Table 1 illustrates demographic characteristics of the patient pop-
ulation. Sixty-one percent of children had one visit and 38% report-
ed to have a follow-up IMB visit.  The percentages of children
reported to have risk factors associated with the development of
early childhood caries is shown in the Figure. The most frequently
reported risk factors were children going to bed with a bottle
(22.3%) and frequent snacking > 3 times/day (18.5%).  Pediatric
medical residents reported 4.4% of children (N=29) receiving

POHS under the Medicaid IMB program had dental caries.  A low
number of patients were referred to dentists for dental caries
(12.9%) and other oral pathology (1.9%); conversely, a high rate of
oral health education and fluoride varnish application (88%) to pro-
gram eligible children was reported. 

Our bivariate analysis revealed a statistically significant finding
for frequency of snacking (> 3 times per day) (p=0.03) and child age
(p=0.01) to caries.  Specifically, children experiencing higher levels
of disease were older and reported more frequent snacking.  
Financial Implication

During the period of this study, Medicaid reimbursed physicians
$31.46 for an initial comprehensive oral examination, $15.44 for
applying topical fluoride varnish to the teeth and $15.00 for provid-
ing oral hygiene instructions to the child’s parent/caregiver.
Medicaid fees for return periodic oral health evaluations was $23.07,
$15.44 for applying topical fluoride to the teeth and $15.00 for
reviewing oral hygiene instructions.  Each child was limited to a
maximum of six applications of topical fluoride varnish prior to age
36 months.  Each application of fluoride was at 4-6 months interval.  

The IMB program produced $51,992 in revenue for this clinic
over the study period at a cost for labor and materials of $4,951.
Materials included fluoride varnish, application brushes, disposable

Figure 1: Risk factors for Dental Caries.

Table 1: Demographics of children receiving preventative services
in a pediatric medical residency program at initial visit

JCPD_V31#3_4-4  4/5/07  3:52 PM  Page 30

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/31/3/175/1748954/jcpd_31_3_y7501427n240u793.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



The Journal of Pediatric Dentistry      Volume 31, Number 3/2007 177

Integrating Dental Screening and Fluoride Varnish Application into a Pediatric Residency Outpatient

mouth mirrors, toothbrushes and gauze and averaged $3.56/IMB
encounter.  Labor cost of $1.02/per IMB encounter was determined
using the 2004 resident salary base (Table 2).   

DISCUSSION
This study describes the experience of implementing a state-wide

physician based preventive oral health initiative for underserved
children receiving public assistance in an academic setting.  The
findings confirm the program provides an additional access source
for preventive oral health services to children at high-risk for early
childhood caries and also provides a modest source of clinic income.
An examination of the oral health information documented on the
encounter forms revealed age to be a significant variable in the
bivariate analysis with more teeth emerging over time, thus creating
the opportunity for greater disease experience.  

Describing the results of implementing a dental screening and
varnish program in an academic clinical residency setting is mean-
ingful from an educational, service and expanded health care per-
spective.  For example, incorporating preventive dental services to
children during medical residency training can help increase the
awareness and value placed on oral health as part of general health
by physicians during a time when practice behaviors are being
established.  Exposure to certain skill sets during residency training
emerges has been shown to be an important factor in determining
eventual practice choices in other areas of medicine.13 Schaff et al.14

examined changes in pediatric medical residents’ knowledge, opin-
ion, confidence and practices relating to providing POHS for chil-
dren less than 36 months of age following an oral health interven-
tion that included the current IMB varnish program in NC.  The
investigators reported an increase in knowledge by the pediatric res-
idents following a one-year post-test evaluation. The extent to which
these changes translate into future preventive oral health practice
patterns following completion of residency training remains to be
seen.  However, it was apparent to the pediatric faculty that the res-
idents easily integrated the oral health component into the routine
well-child visit.

The IMB program as implemented in this academic clinic clearly
improved access to preventive oral health services for children that
would otherwise have been unlikely to receive them.  Early interven-
tion can help decrease future dental treatment needs and cost in this
population at a time when demand for dental services for low-
income infant and toddlers outpaces traditional access.15 Such a  pro-
gram in an academic setting provides an excellent strategy for the

integration of medicine and dentistry, highlighting one of the main
objectives in the 2000 Surgeon General’s Report.16

It is important that our findings be considered in the context of the
study limitations.  All data were retrospective and based on provider
encounter forms, a few of which were excluded because of incom-
pleteness and illegibility. Recorded data probably represents an
underestimate of dental caries in this population because the pedi-
atric residents screened the children but did not do a definitive den-
tal examination. This study was unique in that it attempted to
account for some level of indirect costs but our financial calculations
were averages. More refined measures to account for costs could
improve the accuracy of these calculations including opportunity
costs such as caregiver time away from work, child’s time away
from school, etc. This will become increasingly important as com-
petitive pressures and diminishing resources for post-graduate med-
ical education continue to encourage academic health centers to
evaluate training programs from a financial perspective.10

In summary, more research is needed to fully analyze expanded
roles of primary care physicians in providing POHS to children.
Implementing similar programs during medical specialty training
offers promise as a means to maximize the benefits of integrating
medical and dental health care for young children.
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