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Abstract 
Objectives: This study sought to determine the prevalence of esthetic prob- 

lems due to dental fluorosis, and determine the relationship of different fluoride 
exposure histories to the occurrence of these problems. Methods: In 1993-94 
2,715 children in grades 2 and 3 and 3,297 adolescents in grades 8 and 9 were 
examined by four dentists. Questionnaires detailing exposures to various fluoride 
technologies were collected from 3,022 of these study participants. Esthetic 
ratings of the participants' maxillary anterior teeth were made by the examiners, 
the participants themselves, and their parents using questionnaires designed for 
fhis purpose. Results: Data indicate that 46percent of rheparticipants had dental 
fluorosis. Only 40 percent had fluorosis on anterior maxillary teeth. The preva- 
lence of esthetic problems ranged from about 1 percent to 4 percent, depending 
on how an esthetic problem was defined. Esthetic problems as defined by the 
participant were more prevalent for the "over 1 1" age group. Logistic regression 
results demonstrated significant associations between several of the classifica- 
tions of esthetic problems and the use of fluoride supplements and dentifrices, 
and exposure to fluoridated water during the third year of life. Conclusions: 
Results suggest that the prevalence of estheticproblems is low in the communities 
surveyed, and that exposure to any number of fluoride technologies in the third 
year of life can increase a child's risk for this problem. [J Public Health Dent 
1997;57(3):144-9] 
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The increased prevalence of dental 
fluorosis in North America is well 
documented (1-3). Until recently, 
however, little research had been done 
to evaluate public perceptions about 
the esthetics of dental fluorosis (4-8). 

Clark (4) found that evaluations by 
children and their parents of the es- 
thetics of teeth with different classifi- 
cations of the Tooth Surface Index of 
Fluorosis (TSIF) suggested that the 
majority of children with scores of 1 
had no esthetic concerns. Problems 
over esthetics increased as TSIF scores 
increased from 2 to 6. Riordan (7) as- 
sessed the opinions of university stu- 
dents, parents, public servants, and 
dentists concerning the facial esthetics 
of children with dental fluorosis. 
These evaluations of children with 

Thylstrup Fejerskov Index (TFI) (9) 
scores ranging from 0 to 3 suggested 
that scores of 2 or greater were easily 
noticed, while scores of 3 aroused con- 
cern for most raters. 

These studies suggest that profes- 
sionals and lay persons can distin- 
guish between fluorosed and non- 
fluorosed teeth, even at lower levels of 
severity. However, these studies fail to 
establish the extent or prevalence of 
the esthetic problem resulting from 
dental fluorosis in the community. 
Furthermore, no research has assessed 
the influence of different fluoride tech- 
nologies on the risk of esthetic prob- 
lems due to dental fluorosis. Current 
measurement systems for dental 
fluorosis fail to measure the degree of 
concern about the esthetics of visible 

teeth; therefore, there is no way of 
knowing how dental fluorosis impacts 
on people's perceptions of facial es- 
thetics (10). As Ripa suggests, the mis- 
conception that the increased preva- 
lence of dental fluorosis increases the 
prevalence of esthetic or social prob- 
lems for some people has seemingly 
persisted. Whether this issue might 
constitute a social or public health 
problem remains unanswered. 
Horowitz adds that, "although mild 
fluorosis is generally interpreted as 
having minimal cosmetic importance, 
it may be considered an esthetic prob- 
lem to persons affected" (11). In real- 
ity, it is only the assumed increased 
prevalence of esthetic problemsdue to 
dental fluorosis that is of real concern. 
Because most cases of dental fluorosis 
in children are mild to very mild, there 
may not be a problem. This investiga- 
tion quantifies the extent of this es- 
thetic problem in a community, and 
determines risk predictors associated 
with this problem. 

Methods 
This report analyzes baseline data 

from a longitudinal study that will 
monitor the prevalences of dental car- 
ies and fluorosis over time in commu- 
nities that have defluoridated their 
water supplies. The study population 
consisted of all children and adoles- 
cents in grades 2,3,8,  and 9 residing 
in Comox and Courtenay (twin cities), 
Campbell River, and Kamloops, Brit- 
ish Columbia. Each of these communi- 
ties, having been fluoridated for over 
25 years, held referenda to determine 
if fluoridation would continue. Two of 
the three referenda failed. Kamloops 
voted to retain fluoridation and was 
included in this study as a positive 
control. 
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Following the review and approval 
of the protocol by the Institutional Re- 
view Committee at  the University of 
British Columbia, a passive consent 
was used to solicit participation in the 
study. Lifelong residence historiesand 
the use of various fluoride technolo- 
gies from birth to the age of 6 were 
obtained from questionnaires sent 
home to parents. A nearly identical 
questionnaire was used in previous 
research, and its reliability demon- 
strated (4,12,13). The instrument con- 
sisted of a 35-item, self-administered, 
closed-end questionnaire that sought 
to determine each student’s lifelong 
exposure to fluoridated water, and 
their use of infant formula, dietary 
fluoride supplements, and fluoride 
dentifrice during the first six years of 
life. Exposure was determined by re- 
questing a yes/no response to the 
question concerning exposure for each 
year of life. The only modifications to 
the previously used instrument  
sought to determine the education 
status of the head of household, a pa- 
rental esthetic evaluation of their 
child’s teeth, and the opinions of the 
head of household regarding the 
safety and effectiveness of water 
fluoridation. This portion of the ques- 
tionnaire was pilot tested using a con- 
venience sample of parents prior to its 
use in the field. 

Clinical Evaluations. The clinical 
examinations included use of the 
Thyls t rup Fejerskov Index of 
Fluorosis (TFI); a modified DMFS in- 
dex that scored both incipient (D1) and 
cavitated (D2) lesions on both pit and 
fissured and smooth tooth surfaces, 
where applicable (Canadian Dental 
Association, 1990); and esthetic evalu- 
ations of maxillary anterior teeth by 
the participants and examiners. Par- 
ticipants were examined for fluorosis 
in schools with and without the use of 
a standard dental light and the highest 
of the two TFI scores assigned. Teeth 
also were dried prior to the fluorosis 
examinations. 

Esthetic ratings of the participants’ 
teeth were made by the examiners 
(visible anterior teeth) prior to scoring 
for caries or fluorosis, and by partici- 
pants and their parents or guardians 
using instrumentation developed by 
Riordan (7) and Clark (4). The three 
rater groups were asked to evaluate 
the esthetics of the participant’s teeth 
by indicating an opinion about the 
statement, ”The appearance of these 

(my or my child’s) teeth is pleasing 
and looks nice.” Response choices in- 
cluded “agree strongly, agree, neutral, 
disagree, disagree strongly.’’ Self-rat- 
ings by the participants were made 
prior to their clinical examination, and 
in isolation of the examination setting. 
Parents made their evaluation on the 
questionnaire that participants took 
home. Examiners had no prior knowl- 
edge of a participant’s rating when 
they made their assessments. After the 
examiners finished their clinical ex- 
amination, they were instructed to 
question participants to determine the 
explanation of or the source of a ”neu- 
tral, disagree, or disagree strongly” re- 
sponse on their self-rating. Previous 
research indicated that response cate- 
gories for these ratings were ”too yel- 
low, dental fluorosis, enamel hy- 
poplasia, and a category where no ob- 
servable condition was identified” (5). 
A second esthetic rating was made by 
each examiner using a previously 
tested 0-10 cm visual analog scale 
WAS) (4). Any individual examiner’s 
rating that was 1.5 standard deviations 
below their own mean rating for all 
children was classified as an esthetic 
problem. 

An individual participant was clas- 
sified as having an esthetic problem 
due to dental fluorosis in five different 
ways. Each different classification in- 
cluded at least a ”neutral, disagree, or 
disagree strongly” participant re- 
sponse, and the presence of dental 
fluorosis as the observable explana- 
tion for the student’s concern. One 
classification of an esthetic problem 
(Esthetic Problem #1) was defined by 
a ”disagree or disagree strongly” ex- 
aminer response to the reference state- 
ment. A second classification of an es- 
thetic problem (Esthetic Problem #2) 
was defined by the aforementioned 
examiner response, or a ”disagree or 
disagree strongly” participant re- 
sponse to the reference statement. A 
third classification (Esthetic Problem 
#3) was defined by a ”neutral, dis- 
agree, or disagree strongly” partici- 
pant and a “neutral, disagree, or dis- 
agree strongly” examiner response. 
The fourth classification (Esthetic 
Problem #4) was defined by a “dis- 
agree or disagree strongly” partici- 
pant and a “neutral, disagree, or dis- 
agree strongly” parental response to 
the reference statement. A fifth classi- 
fication of an esthetic problem (Es- 
thetic Problem #5) was defined by a 

”neutral ,  disagree,  or  disagree 
strongly” participant response and an 
examiner rating that was 1.5 standard 
deviations below their mean rating on 
the VAS. These five problem defini- 
tions were used as dependent vari- 
ables in separate logistic regression 
models. 

Four examiners participated in the 
survey. The principal investigator ad- 
ministered two separate, one-week 
training exercises at each of the two 
s tudy  sites (Kamloops and Co- 
mox/Courtenay/Campbell River) to 
standardize examiners in the use of 
the indices and esthetic assessments. 
During these exercises, half a day of 
training was devoted to the review 
and discussion of the examination cri- 
teria and procedures. Another half- 
day was used to demonstrate and re- 
view the actual clinical procedures 
with actual participants. Four other 
full days were spent performing ex- 
aminations in schools. The first of 
these examination days included all 
duplicate examinations among the 
two examiners for that site and the 
principal investigator who has been 
standardized in the use of TFI and 
DiDzMFS. Three additional days were 
spent separately examining partici- 
pants at the same school, and perform- 
ing duplicate examinations when an 
interesting or challenging classifica- 
tion presented. Duplicate examina- 
tions in each study site during the 
main study generated reliability data 
on DID~MFS and its components, the 
TFI, and the examiners‘ and partici- 
pants‘ esthetic evaluations. 

Data Analysis. Basic descriptive 
statistics such as the percent of chil- 
dren using specified preventive prod- 
ucts and the percent of participants 
who presented with different classifi- 
cations of esthetic problems were gen- 
erated. Bivariate associations among 
the fiveclassifications of esthetic prob- 
lems, various dichotomous classifica- 
tions of the exposure variables, and 
community of residence were tested 
for significance using the chi-square 
test statistic. On the basis of these 
analyses, logistic regression models 
were developed to determine the risk 
of experiencing an esthetic problem 
from dental fluorosis given a set of 
independent variables, including ex- 
posure to water fluoridation, fluoride 
supplement use, dentifrice use, expo- 
sure to infant formula, and the educa- 
tional status of the head of household. 
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Various models were developed for 
the five esthetic problem definitions 
for both separate and combined age 
categories. Logistic regression analy- 
ses were performed using combined 
and separate age groupings recogniz- 
ing that the identification of esthetic 
problems was more prevalent in the 
”over 11” age group. We assumed in 
this analysis that an individual’s per- 
ception of his or her esthetics might 
change depending on age. For this 
analysis, only two age groupings were 
possible. Fluoride exposure variables 
were defined separately by total 
number of years, each year of expo- 
sure for years 1 through 6, and several 
combinations of years 1,2,3, and 4. 

TABLE 1 
Examiner Reliability 

Kappa 
Statistics 

n TFl Esth --- 
Intraexaminer 

Kamloops 
Examiner 1 14 0.49 1.00 

Comox/Courtenay/Campbell River 
Examiner1 28 0.65 0.36 
Examiner2 26 0.74 1.00 

Kamloops 22 0.74 1.00 
Comox/ 58 0.64 0.71 
Courtenayl 
Campbell 
River 

Interexaminer* 

-~ -~ _ _ _ _ ~  
‘Between exammer pairs m each study site, 
l e ,  two in Kamloops and two in Cour- 
tena y /Cornox / Campbell Rwer 

Results 
The reliability of the participants’ 

esthetic ratings was good (kappa= 
0.63) for 134 participant duplicate rat- 
ings. Estimates of examiner reliability 
are presented in Table 1. One examiner 
in Kamloops had low numbers of in- 
traexaminer duplicate examinations; 
her data are not included. Intraex- 
aminer reliability in Kamloops was ex- 
cellent, and in Comox/Courtenay/ 
Campbell River it was generally excel- 
lent for both examiners, with the ex- 
ception of one whose intraexaminer 
kappa score was 0.36 for the esthetic 
rating. Interexaminer reliability was 
excellent in both study sites. 

During the baseline survey in 

1993-94, a total of 2,715 children in 
grades 2 and 3 and 3,297 adolescents 
in grades 8 and 9 were examined, 
while a total of 680 children and ado- 
lescents did not consent. Usable ques- 
tionnaires were collected from 3,022 
participants. Frequency distributions 
of participants by fluoride exposure 
variables reflect the varied and com- 
plex histories of exposure to the vari- 
ous types of fluorides available today 
(Table 2). The data suggest that ap- 
proximately 50 percent of the partici- 
pants with confirmed exposure histo- 
ries had lifelong exposure to fluori- 
dated water, about 25 percent had 
exposure to fluoride supplements for 
the first six years of life, and nearly all 

TABLE 2 
Frequency Distribution of Fluoride Exposure Histories for all Participants 

by Study Site 

Study Site 

Comox/ Campbell 
Kamloops Courtenay River 

Number of participants confirmed 1,662 747 61 3 

Residency status in fluoridated community 
histories 

Lifelong exposure 1,081 363 332 
No exposure under 6 years 212 146 89 
All years under 6 318 202 179 

No exposure 448 252 154 

6 years of exposure 456 183 179 

Fluoride supplements under 6 years of age 

4 or more years 668 295 285 

Less than 1 year 37 36 22 
Fluoride dentifrice exposure under 6 years of age 

4 or 5 years 1,408 582 476 

TABLE 3 
Percent Distribution of Participants According to Most Severe TFI Score 

TFI Score 

Teeth 0 1 2 3 4 5 6 7 

Total # 3,271 1,323 1,046 299 43 26 3 1 
Percent 54 22 17 5 <1 <1 <1 <1 

Total # 3,644 1,240 836 226 35 18 0 0 
Percent 61 21 14 4 <1 <1 0 0 

All 

Maxillary anterior 
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TABLE 4 
Percent Distribution of Esthetic Ratings by Rater Group 

Individual Ratings* 

Rater Group 1 2 3 4 5 

Examiner 8 85 5 2 0 
Participants 

All 2 70 16 12 0 
11 and under 3 81 8 8 0 
Over 11 2 60 23 15 1 

Parents/guardians 19 55 16 8 1 

*Rating descriptors: 1 =strongly agree, 2=agree, 3=neutral, 4=disagree, 5=strongly disagree with 
the statement ”The appearance of these (my or my child‘s) teeth is pleasing and looks nice.” 

TABLE 5 
Prevalence of Esthetic Problems by Problem Definition and Age Group 

Prevalence of Esthetic Problems 
~ ~ __ - 

Problem Definition 

#1 (disagree & strongly disagree; 

#2 (disagree & strongly disagree; 

#3 (neutral, disagree, & strongly 

examiner response only) 

participant or examiner response) 

disagree; participant and examiner 
responses) 

#4 (disagree & strongly disagree; 
participant and neutral, disagree, 
and strongly disagree; parental 
response) 

#5 (neutral, disagree, and strongly 
disagree participant and a negative 
examiner rating*) 

11 & Younger Over 11 Combined 

0.8 2.6 1.7 

2.0 3.9 2.9 

0.8 1.5 1.1 

0.4 -.9 0.6 

0.5 1.2 0.8 

*Negative rating determined by scorc that was 1.5 standard deviations below mean score on a 
visual analog scale. 

children had exposure to fluoride den- 
tifrices starting in their second year of 
life. 

Data further indicate that 46 percent 
of the participants had dental fluorosis 
on at least one tooth, with 22 percent, 
17 percent, 5 percent, and 1.2 percent 
demonstrating the most severe TFI 
scores of ”l”,  ”2”, ”3,” and “4 or 
more,” respectively. Dental fluorosis 
was slightly less prevalent and Severe 
on the maxillary six anterior teeth (Ta- 
ble 3) .  

Results from Table 4 reflect the dis- 
tribution of esthetic ratings by the dif- 
ferent rater groups. Examiners rated 
teeth as more esthetically acceptable 
than the participants or their parents. 
These disparities to some extent repre- 
sent the justification for defining some 
of the esthetic problems using the rat- 
ings of more than one group. The 
prevalence for esthetic problems 
shown in Table 5 ranged from about 
0.5 percent to 4 percent, depending on 
how an esthetic problem was defined 
and the age group of the participant. 
These results indicate that esthetic 
problems as defined by the participant 
were more prevalent for the ”over 11” 
age group. Differences in the preva- 
lence estimates between Tables 4 and 
5 demonstrate the conservative nature 
of the prevalence estimates used to 
define an esthetic problem for this 
study. 

Results of the logistic regression 
models analyzing the relationship be- 
tween the presence of esthetic prob- 
lems and the independent variables 
for combined and separate age groups 

TABLE 6 
Results of Logistic Regression Analyses with Esthetic Problems as the Dependent Variable 

Independent 
Variable 

Residence F-H2O 
Third year of life 

~ 

F dentrice used 
Third year of life 

Supplement use 
Third year of life 

Dependent 
Variable 

Problem #3 
Problem #5 
Problem #2 
Problem #4 
Problem #1 
Problem #4 
Problem #4 
Problem #2 
Problem #3 
Problem #4 

Age Group 

Combined 
Combined 

11 and younger 
Combined 

11 and younger 
11 and younger 

Combined 
Over 11 
Over 11 
Over 11 

.. 
P-value 

Odds 
Ratio* 

.05 

.04 

.o 1 

.04 

.04 

.03 

.04 

.01 

.01 

.04 

3.8 
7.4 

13.1 
7.2 
7.4 
7.7 
2.2 
2.7 
4.0 
3.6 

95% Confidence 
Interval 

1.02, 14.63 
1.15, 47.29 
1.70,97.32 
1.09, 47.47 
1.07, 50.81 
1.21, 49.33 
1.04,4.46 
1.31,5.43 
1.69,9.48 
1.33,9.91 

.. ~ 

‘Age groups arc 11 and younger, over 11, and combined. 
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are presented in Table 6. Statistically 
significant predictors of oneor more of 
the different esthetic definitions were: 
residence in a fluoridated community 
during the third year of life, fluoride 
supplement use during the third year 
of life, and fluoride dentifrice use in 
the third year of life. 

Discussion 
Much has been written about dental 

fluorosis and the debate about how to 
optimize the benefits and minimize 
the risks from fluoride ingestion 
(1,3,4,13-16). The real issue may have 
been confused and perhaps misrepre- 
sented by this scientific discussion, if 
not overtly, at least by omission. There 
is a presumption that the increase in 
dental fluorosis is bad. No studydocu- 
ments whether the public’s perception 
agrees with this assessment. The scien- 
tific literature on the risk of dental 
fluorosis has used dichotomous vari- 
ables such as the presence or absence 
of fluorosis or its various categories of 
severity as dependent variables in re- 
gression analyses (17). The implicit as- 
sumption underlying this approach is 
that dental fluorosis is a problem. 

The analysis in this study operated 
under the assumption that dental 
fluorosis per se is not a problem. Some 
suggest that mild dental fluorosis usu- 
ally presents itself in a mouth that can 
be called “beautiful.” One might even 
go as far as to suggest that the optimal 
prevalence of mild dental fluorosis in 
a community is at or near 100 percent. 
This suggestion might at first seem 
completely counter to current think- 
ing on the topic; however, i f  at this 
prevalence no children have an es- 
thetic problem due to dental fluorosis, 
then one could assume that the popu- 
lation under study had received an 
appropriate dose of fluoride. The ab- 
sence of esthetic problems due to den- 
tal fluorosis along with the lower car- 
ies prevalence would create the ideal 
outcome. If this premise is accepted, 
then the preferred dependent variable 
in logistic regression analyses should 
not be dental fluorosis, but the occur- 
rence of esthetic problems due to den- 
tal fluorosis. Thus, the analysis for this 
study sought to identify first theextent 
of the problem, and second, risk pre- 
dictors for any identified esthetic 
problem. 

Several different definitions of an 
esthetic problem were offered to lend 
some degree of confidence to the esti- 

mates of prevalence. Results suggest 
that the prevalence of esthetic prob- 
lems due to fluoride ingestion ranges 
somewhere between 0.5 percent and 4 
percent, depending on which defini- 
tion is used and the age of the partici- 
pant. Children under the age of 11 
might not consider their esthetics to 
the same extent as  most other age 
groups. Nevertheless, an attempt was 
made to demonstrate a range of esti- 
mates that might represent the differ- 
ent perceptions of esthetics from the 
dental profession’s and the public’s 
perspectives. The higher estimate for 
an esthetic problem of 4 percent repre- 
sents about one out of every 11 sub- 
jects that  presented with dental  
fluorosis, given that the prevalence in 
this study population was 46 percent. 
It is difficult to believe that the public 
would consider this estimate as an ac- 
ceptable level of risk from the use of 
fluorides. Even with a more conserva- 
tive estimate of 1 percent, it is difficult 
to label the prevalence of esthetic 
problems as insignificant. 

The five esthetic problem defini- 
tions estimate a range of prevalences 
that perhaps represent the perception 
of facial esthetics that exists within the 
community among different lay, age, 
and professional subgroups. Clearly, 
many subgroupings are not repre- 
sented in this study-for example, dif- 
ferent ethnic, social, and age groups. 
These estimates represent either dif- 
ferent combinations of responses from 
the various rater groups or different 
degreesof severity from the scale. This 
process of estimating prevalence in- 
stead of using the results of rater 
groups alone is intended to validate 
the opinions concerning esthetic prob- 
lems due to dental fluorosis. 

To some extent the participants’- 
and to an unknown extent the par- 
ents’-responses may represent opin- 
ions about esthetics that are unrelated 
to dental fluorosis. The apparent con- 
tradictory responses of some partici- 
pants about the appearance of teeth 
suggested that the process was neces- 
sary. Some of the definitions might be 
considered somewhat liberal, e.g., 
classifying an esthetic problem from 
just the examiner‘s perspective or 
from either a participant‘s or an exam- 
iner‘s perspective-i.e., Problem Defi- 
nitions #1 and #2. The remaining three 
definitions-i.e., #3, #4, and #5--all at- 
tempt to validate the overall classifica- 
tion of an esthetic problem by requir- 

ing that two independent ratings meet 
certain negative criteria. The preva- 
lences for these three ratings were 
lower than the other two, probably 
representing a conservative or low- 
end estimate of prevalence. The defi- 
nitions of esthetic problems classified 
students using different combinations 
of responses, i.e., “neutral, disagree,or 
disagree strongly” and just ”disagree, 
or disagree strongly.” The former, 
more liberal classification, including 
the “neutral“ response, is included to 
estimate again the presence of a less 
severe, but still relevant, esthetic prob- 
lem. Approximately 70 percent of all 
of the participants’ ratings and 93 per- 
cent of all examiners’ ratings were 
either “strongly agree or agree,” sug- 
gesting an overall positive predisposi- 
tion to the esthetic appearance of par- 
ticipants’ teeth. 

The logistic regression analyses us- 
ing esthetic problems as the depend- 
ent variable support the findings of 
Evans and Stamm (18), who suggest 
that children are at the greatest risk to 
dental fluorosis on maxillary central 
incisors between 22 months and 26 
months of age. In our study, the only 
significant relationships between the 
various esthetic problem definitions 
and fluoride exposure variables were 
in the third year of life. No other years, 
combinations of years, or the educa- 
tional status of the heads of house- 
holds produced any statistically sig- 
nificant findings. 

Regression results for the “over 11” 
group suggest that adolescents are at 
risk of esthetic problems only when 
exposed to fluoride supplements dur- 
ing the third year of life. The “11 and 
younger” age group was at risk when 
exposed during the third year of life to 
either fluoride dentifrices or fluori- 
dated water. No apparent explanation 
for these disparate results could be 
found. The last official change in the 
fluoride supplement dosage schedule 
in Canada was in 1979 (19). Because 
13- or 14-year-old adolescents in this 
study (grades 8 and 9-representing a 
large proportion of the adolescent 
group) were born in 1980 or 1981, and 
were four years of age in 1984 and 
1985, it is unlikely that a different sup- 
plement dosage was used by parents 
of studentsin thedifferent agegroups. 
Also, despite the fact that fluoridation 
monitoring data are incomplete for 
study communities since 1979, the 
available data suggest that there were 
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no significant differences in fluoride 
levels were not present in the commu- 
nities over time. The fluoride levels 
averaged 0.92 pprn (SD=0.21), 0.88 
pprn (SD=0.28), and  0.95 ppm 
(SD=0.27) in Comox/Courtenay, 
Campbell River, and Kamloops, re- 
spectively, between 1985 and 1992 
(20). Therefore, no apparent differ- 
ences between potential fluoride ex- 
posures for the two age groups were 
identified that could explain the dispa- 
rate findings. 

These results are meant to estimate 
the prevalence of esthetic problems 
due to dental fluorosis and identify 
risk predictors for these esthetic prob- 
lems in British Columbia, Canada. The 
results may or may not be similar in 
other regions of North America. Also, 
little is known about how the public 
views the esthetics of fluorosed teeth. 
What we do know suggests that there 
is some degree of consistency in the 
opinions of children, adolescents, ex- 
aminers, and parents. All of these 
groups in this study easily identified 
teeth with esthetic problems. A follow- 
up survey is planned for these com- 
munities, and the same groups will be 
examined in the future. It will be pos- 
sible to assess whether these problems 
have been treated professionally, or if 
they diminish in importance as the 
children and adolescents age. 

The results and some of the limita- 
tions of this study suggest that we 
need to study further the relationships 
between specific fluoride exposures 
and esthetic problems due to dental 

fluorosis. Additional research also is 
needed to clarify the actual impact of 
esthetic problems. 
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