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Abstract 
Objectives: This study evaluates the association between use of profession- 

ally applied topical fluoride and use of interproximal restorations in primary and 
permanent teeth of children. Methods: Insurance claims from 15,190 children, 
for treatment provided by 1,556 different dentists, were analyzed to look for 
associations between frequency of use of professionally applied topical fluoride 
and use of interproximal restorations. The average follow-up period for the 
children included in the analysis was 5.3 years, with the range from 3.0 to 7.9 
years. Results: Both tabular and regression results failed to demonstrate an 
association between frequency of use of professionally applied topical fluoride 
and use of interproximal restorations in either the primary or permanent dentition. 
The most powerful predictor of restorative care for these children was the overall 
propensity of the dentist to place restorations in children. Conclusions: In this 
group of insured children, we were unable to find an association between the 
frequency of use of professionally applied topical fluoride and restorative care. 
Further, despite numerous recommendations that professionally applied topical 
fluorides should be used only in moderate- and high-caries children, approxi- 
mately two-thirds of these children received topical fluoride at every recall visit, 
nearly two times per year. [J Public Health Dent 2000;60(1):33-381 
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The importance of fluorides in the 
reduction of dental caries is well docu- 
mented (1-4). Fluoridation of commu- 
nity water supplies has been standard 
practice in the United States for ap- 
proximately 50 years. Experiments 
with topical applications of fluorides 
began even before the early commu- 
nity fluoridation trials (5,6). In addi- 
tion, fluoride toothpastes were devel- 
oped, which when used as recom- 
mended provide a daily topical effect 
(7-12). Fluoride also is widely avail- 
able in the food chain due to prepara- 
tion of canned goods and beverages 
using fluoridated water (13,14). 

Professionally applied topical fluo- 
ride treatments were included as a 
standard benefit in the dental benefit 
programs that were negotiated in 
Michigan in the early 1970s. Topical 
fluoride usually was covered at 100 
percent as a preventive measure. This 
emphasis on topical fluoride applica- 

tion was based on the information 
available at the time, which included 
high levels of caries in children, and 
because of concern about employees 
who were residing outside of fluori- 
dated areas. After a relatively short 
time, coverage for adult fluoride treat- 
ments was dropped as a benefit be- 
cause of lack of evidence to support its 
effectiveness. Currently, insurance 
payment for professionally applied 
topical fluoride usually is limited to 
children through 18 years of age. 

The majority of the population in 
Michigan with dental benefits now re- 
sides in areas with fluoridated water 
supplies. In fact, 88.5 percent of the 
people in Michigan who use public 
water supplies are receiving fluori- 
dated water (15). In addition, the na- 
tionwide decline in the incidence and 
prevalence of dental caries in children 
is well documented (16-18). The wide- 
spread exposure to fluorides from 

multiple sources, combined with low 
levels of caries in many children, have 
led to questions about the cost effec- 
tiveness of topical fluorides as a rou- 
tine for all children (1,19-24). 

Despite the fact that much of the 
evidence is old, published recommen- 
dations for the use of topical fluorides 
in children do exist (1,20). Routine use 
of professionally applied topical fluo- 
ride is not recommended in low-risk 
children. A recently published meta- 
analysis of fluoride gel treatment in 
children reached similar conclusions 
(23). The authors concluded that the 
cost effectiveness of ”fluoride gel 
treatment in current low and even 
moderate caries incidence child popu- 
lations must be questioned.” 

Methods 
The purpose of the present study is 

to use dental insurance claims data to 
look for evidence of the effectiveness 
of professionally applied topical fluo- 
ride in reducing the need for restora- 
tions in children. Detailed dental 
claims data have been made available 
to us by Delta Dental Plan of Michigan. 
The data used in this analysis comes 
from the claims file that contains pro- 
cedure-level individual claim lines, 
from 1990 through 1997, for well over 
2 million total individuals, provided 
by more than 6,000 different dentists. 
The complete claims file contains ap- 
proximately 100 million individual 
claim lines, and includes submitted as 
well as paid claims. The coverage typi- 
cal in these groups is quite compre- 
hensive, and dental insurance is so 
pervasive in Michigan that it is routine 
for dentists to submit claims for liter- 
ally everything provided to an insured 
patient, and to let the insurer sort out 
what is covered and at what level. This 
behavior generally is true for all types 
of care, and certainly is true for diag- 
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nostic, preventive, and simple restora- 
tive care that is the focus of this paper. 
These data thus represent dental care 
provided to approximately 25 percent 
of the population of the state of Michi- 
gan through most of the 1990s. 

This paper is based on data from a 
large insured group that was chosen 
because it contains a wide range of 
employee classifications and is spread 
across most of the state of Michigan, 
and thus is considered by us to be 
typical of insured groups in Michigan. 
In addition, this group has had con- 
tinuous coverage through the 1980s 
and 1990s, and has had a highly stable 
beneficiary population, making it 
ideal for tracking individual patients 
through time. The data for this group 
total approximately 6.2 million claim 
lines, are derived from approximately 
200,000 persons, and cover the period 
from January 1,1990, through Decem- 
ber 31, 1997. Benefits for children in 
this group include examinations, pro- 
phylaxes, and fluoride treatments all 
covered at 100 percent and restora- 
tions covered at 90 percent. Sealants 
also were a benefit for the entire period 
for unrestored permanent first and 
second molars in children through age 
14 years. The analysis reported here is 
based on a subset of these data, the 
subset defined by the following condi- 
tions. 

Patient Age at First Claim from 4 to 
14 Years. This condition was chosen to 
ensure that each child was eligible for 
topical fluoride at the time of the initial 
claim, and that the child would con- 
tinue to be eligible for several more 
years. Topical fluoride treatments are 
a benefit in this group through age 18. 

At Least Three Years of Claims for 
Each Patient. This condition ensures 
that we have claims over a sufficient 
period of time to assess the conse- 
quences of preventive treatments. The 
method for determining that there 
were at least three years of claims for 
each patient is that the date of the first 
claim for each child was compared to 
the date of the last claim for each child, 
and only children for whom this inter- 
val was greater than 1,095 days were 
included in the analysis. Annual visit 
was not a requirement, although the 
data show that recall frequency was 
high, averaging 1.62 examinations per 
year. The average interval for the chil- 
dren included in the analysis is 5.3 
years, with the range from 3.0 to 7.9 
years. It is our view that this interval is 

sufficient to evaluate the effect of topi- 
cal fluoride treatments on subsequent 
restorative need. 

Treatment by Only One Dentist for 
Routine Care. This limitation was 
used to ensure that we could evaluate 
the treating dentists’ tendencies as 
possible predictors of the treatment 
each child received. While we intend 
to look in the future at the issue of 
treatment patterns associated with 
changing dentists, the current analysis 
is limited to children with only a single 
dentist for routine care (additional 
treatment by orthodontists and oral 
surgeons did not exclude a child from 
the analysis, for example). Approxi- 
mately two-thirds of all children were 
treated by only one general or pediat- 
ric dentist, and therefore qualified for 
this analysis. just under 11 percent of 
the children were treated by pediatric 
dentists. 

The Treating Dentist Provided 
Care to at Least 50 Unique Children 
Aged 4 to 14 Years During 1996 and 
1997. The reason for this requirement 
is linked to our desire to evaluate the 
characteristics of the treating dentist as 
possible predictors of the care a child 
receives. We used all of the 1996 and 
1997 claims data (that is, from the more 
than 2,000 Delta-insured groups) to 
calculate for each provider, ratios, lim- 
ited to their child patients, such as: 
number of topical fluoride treatments 
per examination, number of sealants 
per examination, number of single- 
surface restorations per examination, 
number of multiple-surface restora- 

tions per examination, number of 
stainless steel crowns per examina- 
tion, and total restorative services per 
examination. 

To ensure that these ratios were 
valid indicators of a dentist’s tenden- 
cies in treating child patients, we have 
limited the calculation of these ratios 
to dentists who treated at least 50 
unique patients between 4 and 14 
years of age in 1996 and 1997. The 
variables constructed for the charac- 
teristics of the providers are derived 
from data for nearly 400,000 unique 
patients aged 4 to 14 years. The data 
used to calculate these provider vari- 
ables are thus essentially independent 
of the patient-level data used in the 
analysis. On average, approximately 
250 such children per dentist were in 
the data to calculate these provider 
characteristics. 

As a result of this set of limiting 
conditions, the analysis reported here 
was conducted on treatment provided 
to 15,190 children by 1,556 different 
dentists. A summary of some of the 
treatment provided, on an annual ba- 
sis, to the 15,190 children included in 
this analysis is displayed in Table 1. 
The data in Table 1 show a group of 
children who are receiving recall visits 
approximately every seven months 
(examinations 1.62 times per year), 
prophylaxis at virtually every recall 
visit, and topical fluoride at approxi- 
mately 75 percent of these recall visits. 
These children also received 0.67 re- 
storative procedures per year, on av- 
erage, with one-surface and multiple- 

TABLE 1 
Mean Number of Annual Treatments per Child and Range for the 15,190 

Children Included in Analysis 

Procedures Mean Range 

Examinations 1.62 0.2-3.33 
Prophylaxes 1.69 0.0-3.84 
Topical fluoride treatments 1.18 0.0-3.22 

0.0-3.92 Sealants 0.31 
Restorations 

0.0-10.06 
Proximal-primary teeth 0.14 0.0-6.08 
Occlusal-1-surface permanent molars 0.18 0.0-2.97 
Complex 0.02 0.0-3.28 
Stainless steel crowns 0.01 0.0-1.63 
All other 0.20 0.0-5.67 
Total restorations 0.67 0.0-11.66 

Proximal-permanent teeth 0.12 
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surface restorations accounting for 54 
and 46 percent, respectively. These fig- 
ures characterize a group of children 
with regular recall patterns and low 
levels of restorative need. Their level 
of receipt of restorative care is remark- 
ably close to that reported by von der 
Fehr and Gropen (25) for a group of 
chddren in Norway, which like the 
United States has experienced a sub- 
stantial caries decline over the past 
several decades. 

Analytic Approach. The analysis 
conducted uses the child patient as the 
unit of analysis. Our attempt is to 
evaluate the characteristics of the pa- 
tient-such as the frequency of receipt 
of professionally applied topical fluo- 
ride and thecharacteristics of the treat- 
ing dentist-as predictors of the inten- 
sity of restorative services that the 
child actually receives. 

The primary outcome variable in 
this analysis is restorations on mesial 
and distal surfaces. The rationale for 
tlus outcome variable is that fluoride 
is thought to have the greatest propor- 
tional effect on smooth surfaces, and 
its successful use should be reflected 
in the need for fewer restorations on 
proximal surfaces. We looked at resto- 
rations for primary and permanent 
teeth separately. 

The results are arranged to first 
show tables of bivariate relationships, 
that is, how use of professionally ap- 
plied fluoride is associated with vari- 
ous levels of use of restorations. These 
tables are stratified by age of the child, 
because age is an important factor in 
the use of res tora tions, and by present- 
ing the results for each age stratum we 
control for imbalance by age that 
might occur between treatment 
groups. Ordinary least-squares re- 
gression analysis is then used to assess 
the simultaneous roles of various pa- 
tient and provider characteristics on 
the use of restorations. The outcome 
variable used in the regression analy- 
sis is interproximal restorations per 
child per year. Primary and perma- 
nent teeth are considered separately. 

Results 
Tables 2 and 3 show the annual 

mean number of interproximal resto- 
rations, stratified by the age of the 
child and by average annual fre- 
quency of fluoride use. Table 2 shows 
the results for primary teeth and Table 
3 shows the results for permanent 
teeth. The first data column in Table 2 

TABLE 2 
Average Number of Interproximal Surfaces Restored in Primary Teeth per 

Patient per Year, by Initial Patient Age and Child’s Receipt of Topical Fluoride 
(Expressed as Fluoride Treatments per Year) 

Age (Years) <.4/Year (n=2,583) .4 to 1/Year (n=3,329) >l/Year (n=9,278) 

4 2 8  (331) .35 (549) .32 (2,071) 
5 .31 (160) .29 (237) 2 8  (812) 
6 .20 (124) .28 (263) 2 2  (803) 

.18 (762) 7 .21 (138) .22 (238) 
8 .11 (154) .18 (231) .12 (802) 
9 .04* (1 76) .09* (267) .07 (842) 
10 .04 (210) .03 (271) .04 (832) 

.02 (310) .01 (736) 11 .01 (241) 
.01 (690) 12 .OO (302) .OO (294) 

13 .oo (353) .OO (323) .oo (544) 
14 .oo (394) .OO (346) .oo (384) 

‘Statistically different at P=.05, Scheffgs test and Tukey’s test (numbers of children in parenthe- 
ses). 

TABLE 3 
Average Number of Interproximal Surfaces Restored in Permanent Teeth per 
Patient per Year, by Initial Patient Age and Child‘s Receipt of Topical Fluoride 

(Expressed as Fluoride Treatments per Year) 

Age (Years) <.4/Year (n=2,583) 

4 .02 (331) 
5 .03 (160) 
6 .04 (124) 
7 .07 (138) 
8 .lo (154) 
9 .05* (1 76) 
10 .12 (210) 
11 .17 (241) 
12 21 (302) 
13 .26 (353) 
14 .22 (394) 

.4 to l/Year (n=3,329) >l/Year (n=9,278) 

.03 (549) .02 (2,071) 

.04 (237) .04 (812) 

.06 (263) .04 (803) 

.08 (238) .07 (762) 

.09 (231) .08 (802) 

-12 (832) .15 (271) 
.24 (310) .19 (736) 
.30t (294) .20t (690) 
.34 (323) .25 (544) 
.24 (346) .32 (384) 

.16* (267) .11 (842) 

‘Statistically different at P=.05, Scheff6‘s test and Tukey’s test (numbers of children in parenthe- 
ses). 
tstatistically different at P=.05, Tukey’s test. 

shows the average annual use of inter- 
proximal restorations in children who 
received fewer than 0.4 fluoride treat- 
ments per year over the time period 
analyzed. At the other extreme, the far 
right column shows the average an- 
nual use of interproximal restorations 
for children who received more than 
one topical fluoride treatment per 
year. The data in the middle column 
are for children who received interme- 
diate numbers of fluoride treatments. 
Tables 2 and 3 show that in both pri- 
mary and permanent teeth, children 
who receive topical fluoride most fre- 

quently are at least as likely to receive 
interproximal restorations as those 
children who receive little or no topi- 
cal fluoride. 

Tables 4 and 5 are similar to Tables 
2 and 3, except that the strabfying vari- 
able in the columns is the treating den- 
tists’ overall tendency to use topical 
fluoride for their child patients. The 
results for the left column are from 
patients who are treated by dentists 
who never or almost never use topical 
fluoride for their child patients. Pa- 
tients are included in this column only 
if the dentist treating them provided 



36 Journal of Public Health Dentistry 

TABLE 4 
Average Number of Interproximal Surfaces Restored in Primary Teeth per 

Patient per Year, by Initial Patient Age and Dentist‘s Tendency to Use Topical 
Fluoride (Expressed as Fluoride Treatments per 100 Examinations) 

Age (Years) 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

c.01 (n=3,113) 

.39* (516) 
.31 (233) 
.26 (250) 
.23 (232) 
.16 (249) 
.08 (285) 
.03 (271) 

.01 (275) 

.OO (258) 

.OO (260) 

.02 (284) 

.01-.98(n=2,032) >.98 (n=10,045) 

.20 (351) .30* (2,084) 

.24 (163) .29 (813) 

.22 (132) .23 (808) 

.15 (151) .19 (755) 

.10 (175) .13 (763) 

.07 (175) .07 (825) 

.03 (1 80) .04 (862) 

.02 (198) .01 (805) 

.OO (176) .OO (835) 

.OO (184) .OO (778) 

.OO (147) .OO (717) 

*statistically different at P=.05, Scheff6‘s test and Tukey’s test (numbers of children in parenthe- 
SeS). 

TABLE 5 
Average Number of Interproximal Surfaces Restored in Permanent Teeth per 
Patient per Year, by Initial Patient Age and Dentist’s Tendency to Use Topical 

Fluoride (Expressed as Fluoride Treatments per 100 Examinations) 

Age (Years) <.01 (n=3,113) .01-.98(n=2,032) >.98 (n=10,045) 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

.03 (516) 

.04 (233) 

.06 (250) 

.09 (232) 

.ll (249) 

.ll (285) 

.12 (271) 

.23 (284) 

.24 (275) 

.27 (258) 

.22 (260) 

.02 (351) 

.04 (163) 

.04 (132) 

.06 (151) 

.06 (175) 

.09 (175) 
.15* (180) 
.30 (198) 
.28 (176) 
.27 (184) 
.28 (147) 

.02 (2,084) 
.04 (813) 
.04 (808) 
.07 (755) 
.08 (763) 
.12 (825) 
.12* (862) 
.16 (805) 
.21 (835) 
.28 (778) 
-27 (717) 

‘Statistically different at P=.05, Scheff6‘s test and Tukey’s test (numbers of children in parenthe- 
SeS). 

TABLE 6 
Factors Associated with Use of Interproximal Restorations on Primary Teeth 

(R2=0.13) 

Factor Coefficient SE P-value 

Topical fluoride treatments per year -0.002 0.005 6658 
(patient) 

Patient age at first claim -0.034 0.001 .0001 
Dentists’ tendency to use one-surface 0.898 0.047 .0001 

Dentists’ tendency to use multiple-surface 0.191 0.036 .0001 

Sealants per year (patient) 0.014 0.007 .0403 

restorations on primary teeth 

restorations on primary teeth 

fewer than one topical fluoride treat- 
ment per 100 examinations (in child 
patients). These are dentists who 
rarely use fluoride. 

At the other extreme, the patients 
included in the right-most column in 
Tables 4 and 5 are those receiving care 
from dentists who almost always use 
topical fluoride. To be in this column, 
a child must have been treated by a 
dentist who provides at least 98 topical 
fluoride treatments for every 100 ex- 
aminations (in children). These are in- 
tensive users of fluoride. 

It is important to note that these two 
extreme groups of dentists cannot be 
characterized as selectively using fluo- 
ride only on higher-risk patients. They 
clearly either use fluoride for every 
recall visit for every child, or they do 
not use it at all. The middle column of 
data is from patients who are treated 
by dentists whose use of topical fluo- 
ride is between the two extremes. 

Table 6 shows the regression statis- 
tics for predictors of interproximal res- 
torations on primary teeth. Patient age 
at first claim was an important predic- 
tor variable for multisurface restora- 
tions in primary teeth. The coefficient 
here indicates that the older the a d ,  
the less Likely the child is to receive 
restorations on the interproximal sur- 
faces of primary teeth. This association 
makes sense, because children in this 
age range will be exfoliating primary 
teeth with increasing age. Also statis- 
tically significant are the variables for 
the treating dentists’ ratio of single- 
surface restorations to examinations, 
and the treating dentists’ ratio of mul- 
tiple-surface restorations to examina- 
tions. Children who are treated by 
dentists who are more intensive users 
of restorations are more likely to re- 
ceive restorations. The variable for 
sealants per child per year also shows 
a slight positive association between 
receipt of dental sealants and inter- 
proximal restorations in primary 
teeth. Finally, the variable for topical 
fluoride treatments per child per year 
was not statistically sigruficant. After 
accounting for the effects of the other 
included variables, there is no appar- 
ent association between frequency of 
professionally applied topical fluoride 
and interproximal restorations on pri- 
mary teeth. 

Table 7 shows the regression results 
for predictors of interproximal resto- 
rations on permanent teeth. The pre- 
dictor variables for interproximal res- 
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torations in permanent teeth that were 
found to be important are patient age 
at first claim, the treating dentists’ ra- 
tio of single-surface restorations to ex- 
aminations, and the treating dentists’ 
ratio of multiple-surface restorations 
to examinations. With increasing age, 
children are more likely to receive in- 
terproximal restorations on perma- 
nent teeth. Also, as with the primary 
dentition, the most powerful predic- 
tors of whether any particular child 
will receive restorations on the inter- 
proximal surfaces of permanent teeth 
is the tendency of the treating dentist 
to place restorations on the permanent 
teeth of children. Predictor variables 
that were not statistically sigruficant 
are topical fluoride treatments per 
child per year, and sealants per child 
per year 

Discussion 
A reasonable first reaction to the ap- 

parent lack of an association between 
topical fluoride frequency and inter- 
proximal restorations, as seen in Ta- 
bles 2 and 3, is to suggest that it may 
be due to selective use of fluoride by 
dentists. Dentists could be targeting 
fluoride to children who are most at 
risk for developing caries. Under such 
circumstances, children who were 
most prone to caries also would be 
those receiving the most intense expo- 
sure to topical fluoride, and thus 
higher use of fluoride would, quite 
appropriately, be associated with 
higher use of restorations. 

The results in Tables 4 and 5, how- 
ever, provide little convincing evi- 
dence of selective use of professionally 
applied fluoride. The fact that the pa- 
tients of dentists who always use fluo- 
ride are nearly as likely to receive res- 

torations as those who do not use fluo- 
rides at all, argues against a protective 
action of fluoride when used in a 
wholesale manner. Dentists who 
never use fluoride and those who al- 
ways use fluoride clearly are not mak- 
ing selective choices for individual pa- 
tients. Further, the fact that the pa- 
tients of dentists in the “middle use“ 
group do not show consistently lower 
use of restorations argues against the 
ability of these dentists to successfully 
select patients for treatment who can 
profit most from it. 

A second potential explanation of 
the apparent absence of a protective 
effect of professionally applied topical 
fluoride is the possibility that the den- 
tists who are high users of fluorides 
are in nonfluoridated communities, 
and that their patients do, as a result, 
have more disease, and that the den- 
tists are appropriately using fluoride 
more intensively in this potentially 
higher-disease population. This possi- 
bility is not the case. The overwhelm- 
ing majority of dentists in both the 
high- and low-use groups are practic- 
ing in communities that have been 
fluoridated for decades. 

The regression results in Table 6 
show that the coefficient for the asso- 
ciation between annual frequency of 
topical fluoride use and interproximal 
restorations in primary teeth is ex- 
ceedingly small (-0.002), suggesting 
that even if this association could be 
shown to be real with a larger sample 
of children, it would be of virtually no 
clinical importance. As with the pri- 
mary teeth (Table 6), the coefficient of 
the association between topical fluo- 
ride frequency and interproximal res- 
torations in permanent teeth (Table 7) 
is so small (-0.003) that, even if it were 

TABLE 7 
Factors Associated with Use of Interproximal Restorations on Permanent Teeth 

(R2=0.06) 

Factor Coefficient SE P-value 

Topical fluoride treatments per year 4.003 0.005 .5098 
(patient) 

Patient age at first claim 0.025 0.001 .oO01 
Dentist’s tendency to use one-surface 0.106 0.022 .0001 

Dentist’s tendency to use multiple-surface 0597 0.052 .ooOl 
restorations on primary teeth 

restorations on primary teeth 
Sealants per year (patient) 4.007 0.007 .3227 

shown to be statistically significant, it 
too would be of little clinical impor- 
tance. Therefore, the major finding of 
these analyses is that, when control- 
ling for the effect of other patient- and 
provider-related variables, no protec- 
tive effect of professionally applied 
fluoride can be detected. The results of 
the regression analyses substantiate 
the results that were seen in the less 
complex analyses presented in Tables 
2 through 5. 

An additional important result is 
that the most important predictor of 
restorations that a child received is the 
overall tendency of the treating dentist 
to do restorations in children. That the 
provider tendencies are important 
predictors is consistent with much ac- 
cumulated evidence. Provider vari- 
ation has long been shown to be com- 
mon in both medicine and dentistry 
(26-28). An additional important find- 
ing that is evident in Tables 4 and 5 is 
that approximately two-thirds of these 
children are being treated by dentists 
who provide topical fluoride treat- 
ment to virtually every child at every 
recall visit. These results appear to ap- 
ply equally to general practitioners 
and pediatric dentists. Neither includ- 
ing a variable for specialty nor running 
the regressions separately for general 
practitioners and pediatric dentists al- 
tered the results in any material way, 
and in no instance did the coefficient 
for professionally applied topical fluo- 
ride move closer to statistical signifi- 
cance (results not tabulated). 

Do these results imply that profes- 
sionally applied topical fluorides are 
not effective in preventing caries? Not 
necessarily-several limitations must 
be remembered. First, the children 
covered by these dental benefit poli- 
cies are middle or upper socioeco- 
nomic status, and they have very low 
levels of disease. On average, these 
children are receiving only about 0.18 
one-surface occlusal restorations and 
0.12 interproximal surface restora- 
tions per year in their permanent teeth. 
The potential for additional savings 
through prevention is therefore lim- 
ited. Also, nearly all of them are living 
in fluoridated communities, all are de- 
pendents of employed parents who 
are in a job that carries substantial 
fringe benefits, and-related to their 
socioeconomic status level-they are 
likely to be regular users of fluoride- 
containing toothpaste. Further, be- 
cause they live in a state where about 
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85 percent of community water sup- 
plies are fluoridated, even the proc- 
essed foods they eat are likely to con- 
tain biologically relevant quantities of 
fluoride. Against this back- 
ground-low disease levels, substan- 
tial fluoride exposure, and middle to 
upper socioeconomic status-it may 
be reasonable that professionally ap- 
plied fluoride once or twice a year can- 
not be expected to show a measurable 
effect. This is not to say, however, that 
professionally applied fluoride is not 
effective under different circum- 
stances. Nevertheless, on average, the 
benefit of professionally applied fluo- 
ride is not evident in these insured 
children. 

We also emphasize that this study is 
not a clinical trial, where patients are 
randomly assigned to the various 
treatments. In fact, it is an observa- 
tional study in which decisions to pro- 
vide topical fluoride were not made 
randomly. In this situation there is al- 
ways the possibility of misleading pat- 
terns because it is possible that topical 
fluoride could be reserved for the car- 
ies-active patients. Were this the case, 
there could be an apparent association 
between higher disease measures (res- 
torations) and the use of profession- 
ally applied fluoride. However, the 
fact that the majority of dentists 
among those studied do not make de- 
cisions to use topical fluoride on an 
individual patient basis (that is, some 
never use it, some use it at every other 
recall, and most use it at every recall) 
gives us considerable confidence that 
we are not being mislead by this sort 
of association. Even though published 
recommendations for caries diagnosis 
and risk assessment do not recom- 
mend routine use of professionally ap- 
plied fluoride in low-risk children (1, 
20-22), the majority of these children 
are receiving topical fluoride at every 
recall visit. 

Although there is evidence of the 
efficacy of professionally applied topi- 
cal fluorides from clinical trials done 
many decades ago, it is important to 
evaluate the effectiveness of these 
products in modern clinical use. This 

analysis of insurance claims data 
failed to demonstrate an association 
between frequency of professionally 
applied topical fluorides and use of 
interproximal primary or permanent 
restorations in a group of privately 
insured children. 
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