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he Institute of Medicine defined quality as “the

degree to which health services for individu-

als and populations increase the likelihood of

desired health outcomes and are consistent
with current professional knowledge.” The measure-
ment of quality historically has been more fragmented
in dentistry than in many other health care professions.>
Various public and private dental groups have joined to
form the American Dental Association’s Dental Quality
Alliance to promote the “establishment of measurements
to identify and monitor innovative strategies to reduce
the incidence of oral disease” To this end, large dental
care organizations are well positioned to make an impact
on public health and share useful data and outcomes
assessment.

The U.S. Department of Veterans Affairs (VA) has a
dental service that is national in scope, with 210 clinical
sites of care and more than 8oo dentists and more than
300 dental hygienists on staff. All services share an elec-
tronic health record (EHR) with comprehensive care and
dental data collected on a national level. The VA uses
evidence-based processes and data-driven performance
measures (PMs) focusing on medical issues.* The VA’s
PMs are possible owing, in large part, to the ability to use
various computerized registries and EHRs on a national
level.

CARIES AND THE FLUORIDE PERFORMANCE
MEASURE

Dental caries remains a primary dental problem for
adults in the United States—particularly older adults,
those of racial and ethnic minorities and those who are

ABSTRACT

Background. Staff of the VA Office of Dentistry, the
dental care arm of the U.S. Department of Veterans
Affairs’ Veterans Health Administration, developed
a performance measure (PM) regarding appropriate
fluoride use. The authors hypothesized that after the
implementation of this PM, veterans at high risk of
experiencing caries would require fewer new dental
restorations than in the past.
Methods. In a retrospective longitudinal analysis, the
authors evaluated the effectiveness of a PM in reducing
restoration rates in veterans at high risk of experienc-
ing caries. They evaluated changes in restoration rates
for all eligible veterans, as well as the subpopulation at
high risk of experiencing caries (defined as receiving
two or more restorations in 12 months) both before
and after the implementation of the PM.
Results. In 2012, 81 percent of clinics provided fluo-
ride for more than 90 percent of their patients at high
risk of experiencing caries. After use of the PM for
four years, there were 8.6 percent fewer patients need-
ing two or more restorations, a 10.8 percent decrease
in the mean number of restorations and a modest 3.4
percent fewer patients at high risk of experiencing
caries who required new restorations after the initial
12-month period.
Conclusions. Fluoride use for patients at high risk
of experiencing caries rose from 51.8 percent in 2008
to 93.6 percent in 2012. Restoration rates rose before
implementation of the PM and fell consistently after its
implementation.
Practical Implications. Fluoride use reduces the
need for future restorations in adults at high risk of
experiencing caries.
Key Words. Performance measure; fluoride; caries;
restoration; caries prevention.
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living in poverty or have low levels of education.> The
dental population treated by the VA includes a large
proportion of veterans at high risk of experiencing car-
ies.57 In 2008, the VA Office of Dentistry committed to
addressing the issue of dental caries by using a medically
based preventive approach.

Beginning in fiscal year (FY) 2009, which began
on Oct. 1, 2008, the VA implemented the fluoride PM,
called “Fluoride Treatment for Patients at High Risk for
Dental Caries,” as a quality PM. This PM was intended
to increase the appropriate use of fluoride in dental
patients at high risk of experiencing caries. To accom-
plish this, the VA Office of Dentistry recommended that
veterans identified as having a high risk of developing
caries be provided either a professional application of
or a pharmacy prescription for fluoride. The VA Office
of Dentistry defined high risk of caries experience, with
respect to this PM, as the placement of two or more
single-tooth restorations in a 12-month period. Before
initiation of this PM, the VA Oral Health Quality Group
(OHQG)—a public-private partnership housed at the
VA Center for Healthcare Organization and Implemen-
tation Research (CHOIR) in Bedford, Mass.—worked
with other VA Office of Dentistry groups to provide
background information and educational webinars about
fluoride use on a national scale. Recommendations
regarding the assessment of caries risk and the appropri-
ate use of fluoride were published in a systematic review®
and presented by members of the OHQG and the VA Of-
fice of Dentistry in writing and during national webinars
available to all dental health care teams throughout the
VA. Fluoride varnish (5.0 percent sodium fluoride) as
well as 1.1 percent neutral sodium fluoride paste and gel
were made available to all dental services through the
national formulary, and patient education posters were
distributed throughout VA dental services nationwide.

After more than four years of use of the PM, the VA
Office of Dentistry sought to assess whether any changes
in disease burden could be noted. Thus, we conducted a
study to examine the effectiveness of the PM in reducing
the overall rate of restorations in dental patients eligible
for continuous and comprehensive care, and specifi-
cally in veterans at high risk of experiencing caries. We
hypothesized that restoration rates would decrease in
these veterans after the introduction of the PM on Oct.
1, 2008. Furthermore, we hypothesized that fewer new
restorations would be placed one year after patients were
identified as being at high risk of experiencing caries.

METHODS

Study design. We conducted a retrospective longitudinal
analysis of existing data in which we examined the ef-
fectiveness of the introduction of the VA fluoride PM in
reducing the rate of restorations in veterans at high risk
of experiencing caries. We evaluated changes in restora-
tion rates in all veterans who were eligible for continuous
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and comprehensive care, as well as the subpopulation
considered to be at high risk of experiencing caries.

Institutional review. This study was approved by the
institutional review boards at the Edith Nourse Rogers
Memorial Veterans Hospital in Bedford, Mass., and Bos-
ton University. The study received a waiver of consent
because the research was designed to evaluate a public
service program.

Sample. The sample consisted of all veterans who
were eligible for continuous and comprehensive dental
care within the VA and a subset of the population at high
risk of experiencing dental caries, all of whom consti-
tuted the temporal subset of veterans eligible for the
fluoride PM. Figure 1 shows the patient populations in
the numerator and denominator of the PM. Specifically,
the cohort of the PM is derived from the patients who
were eligible for continuous and comprehensive dental
care within the VA. The denominator includes patients
who had two or more separate dental restorations during
a 12-month period (the index period), as noted by docu-
mentation of any of the Current Dental Terminology
(CDT) codes listed in Table 1° (page 446) (all perma-
nent direct and indirect single-tooth restorations). The
numerator includes all people in the denominator who
also received fluoride, either as a professionally applied
fluoride treatment (gel, rinse or varnish) during an office
visit (as indicated by the procedure codes in Table 1°)
or by the dispensing of a prescription fluoride as noted
through a VA pharmacy database anywhere from 12
months before placement of the first restoration to six
months after placement of the second restoration. Data
were documented by dental care providers throughout
the VA nationwide as part of each veteran’s regular
dental care for the period from Oct. 1, 2004, through
Sept. 30, 2012.

Data sources. We used VA data files from four pri-
mary sources: the Dental Encounter System, the Outpa-
tient Files, the Inpatient Treatment File and the Decision
Support Services Pharmacy database.

Intervention. The PM was introduced in FY 2009,
which began on Oct. 1, 2008. The fluoride PM tracks the
percentage of veterans at high risk of experiencing caries
who received a prescription self-applied or professionally
applied fluoride treatment up to 12 months before place-
ment of their first restoration and six months after place-
ment of their last restoration, stratified according to VA
dental facility. Table 1° lists the CDT codes used to docu-
ment a clinical fluoride intervention. We accessed the VA
pharmacy database to assess whether any fluoride was
prescribed to the patient during the specified period.

ABBREVIATION KEY. CDT: Current Dental Terminology.
CHOIR: Center for Healthcare Organization and Implemen-
tation Research. EHR: Electronic health record. FY: Fiscal
year. OHQG: Oral Health Quality Group. PM: Performance
measure. Q: Quarter. VA: Veterans Affairs.
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All veterans eligible for dental care

Veterans eligible for continuous
and comprehensive dental care

Veterans eligible for continuous
and comprehensive dental care
who are classified within the monitored period

Denominator as having a high risk of experiencing caries

Veterans eligible for continuous and comprehensive
dental care who are classified within the monitored
period as having a high risk of experiencing caries
and have received a professional fluoride intervention
within 12 months before receiving their first restoration
and six months after receiving their second restoration

Numerator

Sample: Performance measure rolling timeline

Start Restoration 1 Restoration 2 End
5/3/2006 5/3/2007 2/15/2008 8/15/2008
\ )

Fluoride is monitored betwgen 5/3/2006 and 8/15/2008.

KEY

——> = Each oval represents a three-month period

e==s = 12-month index period for restorations

emm» = Pretreatment and posttreatment fluoride monitoring period

Figure 1. Fluoride performance measure. The measure is recalculated every month, and all dates reviewed shift forward in time by one
month. The dates in the figure are a sample and represent the monitored period for one patient.

The monitored timeline is a rolling interval of 2.5 ment any fluoride treatment. The time between the first
years that encompassed the 12 months in which we iden-  and second/last restorations (index period) varied from
tified placement of two or more restorations (described o (if two or more restorations were placed on the

as the index period), the 12 months before placement of ~ same day) to 365 days. Figure 1 depicts this timeline
the first restoration to document any fluoride treatment  graphically.
and the six months after the second restoration to docu- Data are reported by the VA Office of Dentistry on

JADA 145(5) http://jada.ada.org May 2014 445
Copyright © 2014 American Dental Association. All Rights Reserved.


http://jada.ada.org/

Downloaded from jadaadaorg on May 21, 2014

TABLE 1

Current Dental Terminology* (CDT) codes used to identify
veterans at high risk of experiencing caries,! veterans
who then received new restorations in the year after the
index period and veterans who received in-office fluoride

restored per patient per
year; the average number of
restorations placed and sur-
faces restored per year per
patient with high caries-
development risk; and
finally, the number of new

posterior

Gold foil

Inlay or onlay

Porcelain inlay or onlay
Indirect resin

Resin-based composite
crown

Crown

Other restoration type
Fixed units

2410, 2420, 2430
2510, 2520, 2530, 2542, 2543, 2544
2610, 2620, 2630, 2642, 2643, 2644
2650, 2651, 2652, 2662, 2663, 2664
2390, 2710, 2712

2720, 2721, 2722, 2740, 2750,
2751, 2752, 2780, 2781, 2782, 2783,
2790, 2791, 2792, 2794

2970

6545, 6602, 6603, 6604, 6605,
6606, 6607, 6610, 6611, 6612, 6613,
6614, 6615, 6624, 6634

6548, 6600, 6601, 6608, 6609

6710, 6720, 6721, 6722, 6740,
6750, 6751, 6752, 6783

6780, 6781, 6782, 6790, 6791,
6792, 6794, 6985

treatments. restorations and surfaces
TREATMENT CATEGORY CDT CODE USED TO USED TO one year after the index
IDENTIFY | IDENTIEY CASES 15,4 i1 patients with high
INDEX YEAR YEAR (NEW) caries-development risk.
Restoration We expanded the defini-
Amalgam 2140, 2150, 2160, 2161 B ~ tion of a restoration in the
Resin-based composite, 2330, 2331, 2332, 2335 v % follow-up year to include
anterior CDT codes for fixed resto-
Resin-based composite, 2391, 2392, 2393, 2394 V \ rations that might be used

if a tooth was extracted and
v v replaced restoratively (Ta-

v v ble 1). For all restorations,

v v a crown counted as five

v v surfaces. For this analysis,

v v we used the placement of at
least two restorations as a

v v proxy for dental caries risk,
because the best predictor
s N of future disease is a recent
_ J history of disease."
Analyses. We conducted
all analyses by using statis-
- v tical software (SAS/STAT,
— N Version 9.3, SAS Institute,
: Cary, N.C.). Data sets were

downloaded, merged and

Fluoride Treatment

Topical application of
fluoride

carrier/applicator

D1201, D1203, D1204, D1205

Topical application of D1206
fluoride varnish
Provision of fluoride gel D5986

cleaned by an experienced
analyst (M.B.O.) at the VA
CHOIR at the Edith Nourse
Rogers Memorial Veterans
Hospital in Bedford, Mass.
We calculated the following
for each FY:

$ Code used.
§ Code not used.

* Source: American Dental Association.®
t Defined as undergoing at least two restorative procedures within a 12-month (index) period.

== the percentage of veter-
ans with one or more and
with two or more restora-

an interactive website that is available to all VA dentists
and administrative personnel. Data can be viewed from
the national level down to the dental clinic level and are
updated monthly.

Outcome measures. For each FY from 2005 through
2012, we determined the total number of continuous and
comprehensive-care patients (eligible patients); the total
number and percentage of eligible patients who were
considered at high risk of experiencing caries (those
who had received two or more restorations in one year);
the average number of restorations placed and surfaces
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tions per year;

== mean number of resto-
rations placed and mean number of surfaces restored per
year among the entire population of veterans receiving
continuous and comprehensive care;

== mean number of restorations placed and mean num-
ber of surfaces restored per year for the population of
veterans at high risk of experiencing caries;

== percentage of veterans at high risk of experiencing
caries with new restorations one year after the index year
per year;

== mean number of restorations placed and mean num-
ber of surfaces restored per year in veterans at high risk
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of experiencing caries one
year after the index year.

RESULTS

From FY 2005 through FY
2012, there was an aver-

age of 224,954 continuous
and comprehensive-care
patients seen per year. The
number of eligible veterans
increased steadily every
year, from 180,249 in 2005
to 285,625 in 2012. We noted
the same upward trend in
the raw numbers of patients
who also received at least
one restoration during the
year with 70,687 veterans

in 2005, climbing to 106,701
in 2012, though there was

a definite decrease in the
percentage of patients who
received this treatment over
time (Table 2).

Beginning in FY 2009
(which began Oct. 1, 2008),
the VA Office of Dentistry
began using the fluoride
PM. During the first quar-
ter of the preceding year, FY
2008, only 51.8 percent of
patients with high caries-
development risk received

TABLE 2

Trends in restoration measures before and after use
of fluoride performance measure.*

RESTORATION MEASURE

FISCAL YEAR

2005

2006

2007

2008

2009

2010

2011

2012

Percentage of Patients With One
or More Restorations

BOVP:

39.041

40.22

40.26

40.131

39.24t

37.851

37.361

Percentage of Patients With Two
or More Restorations (High Risk
of Caries Experience)

24.27

24.33

25.41

25.55

25.40t

24.36t

22.98t

22.761

Mean No. of Restorations Placed,
All Patients

11221

1.20f

1.13t

1.061

1.041

Mean No. of Surfaces Restored,
All Patients

217

2.13t

2.19

2.16t

2.10t

1.96t

1.83F

1.811

Mean No. of Restorations Placed,
Patients at High Risk of Caries
Experience

4.05

4.10

4.14

4.15

4.14t

4.03t

3.96t

3.95t

Mean No. of Surfaces Restored,
Patients at High Risk of Caries
Experience

7.70

7.58t

7.52t

7.40t

7.25t

6.95T

6.84t

6.821

Percentage of Patients at High
Risk of Caries Experience With
New Restorations One Year After
Index Period

NA#

52.15

52.29

53.05

52.71t

51.84t

50.18t

50.75

Mean No. of New Restorations
Placed One Year After Index
Period in Patients at High Risk of
Caries Experience

NA

1.77

1.81

1.84

1.81t

1.72t

1.61t

1.64

Mean No. of New Surfaces
Restored One Year After Index
Period in Patients at High Risk of
Caries Experience

NA

3.03

3.05

3.03t

2.92f

2.71F

2.57t

2.59

t Decrease from the previous year.
t Not applicable.

* Use of the fluoride performance measure began in fiscal year 2009.

fluoride. At the start of the PM in the first quarter of FY
2009, 74.6 percent of patients with high caries-
development risk received fluoride. By the final quarter
of FY 2012, 93.6 percent of patients with high caries-
development risk received fluoride.

Figure 2 shows the percentage of dental clinics
(n =133-138 per year) that successfully met the PM from
FY 2009 through FY 2012. In FY 2009, the VA Office of
Dentistry considered dental clinics to have met the PM
if they provided appropriate fluoride treatment to at least
60 percent of the patients with high caries-development
risk. The bar of success was raised to 75 percent of pa-
tients with high caries-development risk in FY 2010 and
then to 9o percent of patients with high caries-
development risk in FY 2011, where it remains to date.
Even with the progressive rise in requirements to meet
the PM, the percentage of VA dental clinics that met
the measure increased continuously, from a low of 51.5
percent in the first quarter of FY 2009 to a high of 81.7
percent at the end of FY 2012.

All measures of restoration rates, excluding mean
number of surfaces, consistently increased from FY 2005
through FY 2008 but began falling in FY 2009, the year

the PM was initiated (Table 2). Another way to review
these data is to examine the change in these measures
before the PM in comparison with the period four

years after the PM was introduced. All measurement of
placement of restorations fell between these two periods
(Table 3, page 449). The percentage of all veterans with
any restorations decreased from 39.71 percent before FY
2009 (weighted average from FY 2005 through FY 2008)
to 37.36 percent in FY 2012. This is a modest 5.92 percent
change in the percentage of patients who received any
restoration four years after the PM’s introduction. The
percentage of veterans who were deemed to be at high
risk of experiencing caries decreased 8.66 percent after
initiation of the PM. The percentage change in the num-
ber of patients at high caries-development risk requiring
new restorations was modest at 3.48 percent, with a more
significant decrease in the mean number of new resto-
rations placed (9.57 percent) and mean number of new
surfaces restored (13.64 percent).

DISCUSSION

The findings of this study document the success of the
VA's fluoride PM on a national level and the resultant
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Figure 2. Percentage of clinics successfully meeting the fluoride performance measure, according to fiscal year (FY). To successfully meet
the measure, clinics were required to provide fluoride to increasing percentages of their patients who had a high risk of experiencing caries:
at least 60 percent of such patients in FY 2009, at least 75 percent of such patients in FY 2010 and at least 90 percent of such patients in FY
2011 and FY 2012. FYQ9: Fiscal year 2009. FY10: Fiscal year 2010. FY11: Fiscal year 2011. FY12: Fiscal year 2012. Q: Quarter.

increase in appropriately used fluoride treatments in
adults with a high risk of experiencing caries. Tools were
developed by OHQG and the VA Office of Dentistry for
the dentists and administrators to enhance use of the
fluoride PM. These included lists of frequently asked
questions posted on the VA intranet site, data access for
administrators to show which patients with high caries-
development risk required a fluoride intervention in the
near future, and a flag that appeared when the patient’s
electronic chart was opened to indicate that he or she
required a fluoride treatment. Dental PMs are reviewed
regularly both nationally and locally by the VA Office
of Dentistry and local VA staff and have been used in
incentive programs in various ways throughout the VA
system.

Findings from this study demonstrate the decreases in
the percentage of receipt of new restorations among all
eligible veterans and veterans at high caries-development
risk, as well as a reduction in number of restorations
and surfaces in both populations. Although the results
are modest, this work shows the impact of a quality
improvement program in a large system of care. The vet-
erans we studied constitute a large population of patients
with multiple risk factors. This fact is highlighted by
another analysis of the 140,114 veterans in this popula-
tion who received two or more restorations in a 365-day
period. These veterans with a high caries-development

448 JADA 145(5) http://jada.ada.org May 2014

risk were an average of 59.5 years of age, took medica-
tions from an average of 11 classes of drugs and had an
average of 3.4 physical and 1.2 mental diagnosed condi-
tions per patient.”

PMs usually are not meant to identify every case that
requires an intervention, but rather to stimulate the
implementation of a clinical process that will result in
a positive medical outcome for the patient. Finney and
colleagues' suggested that facilities should create an
environment in which appropriate processes of care can
be used for appropriate patients.’* It is plausible that the
positive results we found for the fluoride PM relate to the
increased emphasis that providers place on the medi-
cal or preventive model overall after being exposed to
various evidence-based publications and presentations
throughout the VA dental system. This finding supports
the shift away from a surgical model of dental care to-
ward a medical model. Our results support the introduc-
tion of primary and secondary caries-prevention efforts
in adults with high caries-development risk, particularly
in adults with moderate to severe medical comorbidities.

Given the large size of the databases under inves-
tigation, the question arises as to whether statistically
significant differences are, in fact, clinically significant.
Evaluating the difference between the mean number
of restorations and surfaces in all categories (that is, all
eligible veterans, veterans with high caries-development

Copyright © 2014 American Dental Association. All Rights Reserved.
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risk and veterans with
high caries-development
risk who received new
restorations one year after
the index period) between
FY 2008 (pre-PM) and
FY 2012 (post-PM), we
noted statistically sig-
nificant decreases across
all measures. However,
sample sizes affect whether
a result is statistically
significant. A large sample
size may demonstrate a
statistically significant
result that may or may not
be clinically relevant or
significant. For a result to
be clinically significant, it
should be clinically mean-
ingful and statistically sig-
nificant, the standards for
which are difficult to de-
fine.”3 LeFort'# discussed a
value-based definition of
“clinical significance” that
has a positive effect on the
individual patient and also
has social validation, such
as how long the outcome
lasts, consumer accept-
ance, cost effectiveness
and ease of implementa-

[ | [ |
| |
TABLE 3
-
Percentage change after use of fluoride performance
measure began.*
RESTORATION MEASURE FISCAL YEAR PERCENTAGE
2005- | 2009 | 2010 | 2011 | 2012 | CHANGE!
2008,
Weighted
Average
Percentage of Patients With One or 39.71 40.13 | 39.241 | 37.85% | 37.361 5.92
More Restorations
Percentage of Patients With Two or 24.92 25.40 | 24.361 | 22.981 | 22.761 8.66
More Restorations (High Risk of Caries
Experience)
Mean No. of Restorations Placed, All 1.17 1.20 | 1.13t | 1.06t | 1.04f 10.89
Patients
Mean No. of Surfaces Restored, All 2.16 2.10t | 1.96t | 1.831 | 1.81t 16.55
Patients
Mean No. of Restorations Placed, 4.11 4.14 | 4.03t | 3.96t | 3.95F 3.96
Patients at High-Risk of Caries
Experience
Mean No. of Surfaces Restored, Patients 7.54 7.25t | 6.95" | 6.841 | 6.82F 9.59
at High-Risk of Caries Experience
Percentage of Patients at High Risk 52.57 NA# | 51.84t1 | 50.18t | 50.75 3.48
of Caries Experience With New
Restorations One Year After Index
Period
Mean No. of New Restorations Placed 1.81 NA 1.72t | 161t | 1.64 9.57
One Year After Index Period in Patients
at High Risk of Caries Experience
Mean No. of New Surfaces Restored One 3.00 NA | 271t | 2,57t | 259 13.64
Year After Index Period in Patients at
High Risk of Caries Experience
* Use of the fluoride performance measure began in fiscal year 2009.
t Percentage change comparing weighted results before use of the fluoride performance measure with final
results in 2012.
1 Not applicable.

tion of the change.'* Regarding the results of this study,
we can look at the overall change from a steadily increas-
ing number of restorations provided per patient to an
obvious downturn after the PM’s implementation, even
though the actual number of patients seen rose steadily
during this period. This finding implies a decrease in
the need for new restorations, which is a proxy for caries
disease burden, as assessed by dental care providers.

As referenced in Table 3, even with a 9.57 percent re-
duction in the mean number of new restorations placed
per patient with high caries risk per year and a 13.64
percent reduction in the mean number of new surfaces
restored per patient with high caries risk per year, the
actual change in the mean number of new restorations
placed would seem to be of questionable significance on
an individual basis. However, an individual decrease of
0.17 (from 1.81 to 1.64) restorations corresponds to 17,000
fewer new restorations in a population of 100,000 and an
individual decrease of 0.41 (from 3.00 to 2.59) surfaces
corresponds to 41,000 fewer new surfaces restored in a
population of 100,000 people. This represents a down-
ward bending of the cost curve. Hence, the cost ben-
efit—and, thus, the clinical impact—of implementing

this program should be clear. Although the results may
have questionable clinical impact on an individual basis,
the systemwide clinical implications make these results
extremely significant, both statistically and clinically.

Another strength of this investigation is that it is a
large national study that took advantage of extensive
extant data from electronic dental, medical and phar-
macy databases and enhanced the understanding of the
VAss existing quality improvement program. It serves as a
model of the types of health services research that will be
possible as more dental care providers adopt electronic
systems to gather and record data and treatment in their
practices.

Finney and colleagues' presented the concept that
using data from the facility level or higher to measure
achievement in a PM does not always coincide with
expected clinical outcomes. This is called an “ecological
fallacy;” a term first described by Robinson® and applied
in this instance by Finney and colleagues because it
may not be possible to infer individual-level (patient-
level) relationships from aggregated data.” The authors
suggested that a PM ideally should have data showing
that “consistency in the direction, if not magnitude,
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exists on both the patient and facility level associations
with the outcome” Regarding the fluoride PM, we were
able to show with this analysis a definitive change from
increasing restoration placement before implementa-
tion of the PM to a consistent decrease in placement
after the PM’s use began. A separate analysis of the data
on a patient level shows that patients at a high risk of
experiencing caries who received fluoride either before
or during the year they were identified as having high
caries-development risk had a significantly reduced need
for future restorations one year later.” This multilevel-
analysis strategy has allowed us to show that the use of
the evidence-based PM was associated with a reduction
in the placement of future restorations in a way that
facilitates focused, patient-centered care.

A limitation of this work is the high percentage of pa-
tients in the Department of Veterans Affairs clinics who
are male. Although our study sample was primarily male,
evidence indicates that caries rates are similar for males
and females,'¢ allowing generalizability. Another limita-
tion of this study is the use of restoration placement to
infer risk of experiencing caries; this may have led us
to overestimate the number of patients at high caries-
development risk. However, within a public system of
care such as the VA, there is no incentive to replace res-
torations unnecessarily. Furthermore, Nascimento and
colleagues'” found that among private-practice provid-
ers, 85 percent of all restorations they placed in perma-
nent previously unrestored teeth were placed because
of caries. Studies evaluating restoration survival rates of
direct restorations (amalgam and resin-based composite)
have demonstrated that most restorations are replaced
owing to recurrent caries.®"2° Furthermore, the Ameri-
can Dental Association defines high caries-development
risk as including the diagnosis of three or more carious
lesions or receipt of three or more restorations within
a three-year period.** Therefore, we suggest restoration
placement was a valid proxy for caries.

Another possible limitation of a study such as this is
the patient dropout rate. However, we included in this
analysis only patients who were eligible for continuous
and comprehensive care; therefore, none of the patients
in the study would have become ineligible for treat-
ment. Furthermore, it is unlikely that patients using
dental care within the VA would seek care in another
setting, because they would be responsible for financing
that care themselves. In a separate patient-level analysis
(N =140,114) regarding the effectiveness of fluoride in
preventing new restorations in adults with high caries-
development risk, we found that across that entire study
period (Oct. 1, 2004, through April 1, 2010), 86 percent
of the patients had a documented visit to the dental
service in the year after their index period (M.M. Jurasic,
unpublished data, 2012). Furthermore, the results of a
sensitivity analysis (N = 120,398) showed the direction
of the effect sizes to be the same as in the original cohort
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(N =140,114) (M.M. Jurasic, unpublished data, 2012).

Future work in this area should include refining these
findings with data that include diagnostic reasons for
treatment. Studies such as randomized controlled trials
are needed to determine what types of fluoride will work
in adult populations at high risk of experiencing caries
and how often they should be applied. Further projects
should document whether the changes found here are
maintained, extended or both with the continuation of
the PM.

CONCLUSIONS

Results of this study show an association between initiat-
ing the fluoride PM and a change in percentages of resto-
ration placement from an increasing slope to a gradually
decreasing slope. The use of fluoride for patients with
high caries-development risk rose with the introduc-
tion of the PM. These findings demonstrate the success
of a large clinical care system in increasing delivery of
preventive care to patients with high caries-development
risk by using widespread educational interventions and
a quality PM. Finally, our study results demonstrate the
successful use of the EHR to evaluate and confirm the
success of this endeavor in reducing the need for care
over time in a population at high risk. m
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