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Abstract 
Objectives: The purpose of this study was to determine the relationship 

between the concentration of fluoride in drinking water and the prevalence of 
dental caries and fluorosis in seven Japanese communities with different concen- 
trations of fluoride occurring naturally in the drinking water. Methods: A total of 
1,060 10- to 12-year-old lifetime residents were examined to determine the 
prevalence of dental caries and fluorosis in communities with trace amounts to 
1.4ppm fluoride in the drinking waterin 1987. Systemic fluorides (drops ortablets) 
have never been available in Japan and the market share of fluoride-containing 
toothpaste was 12 percent at the time of the study. Results: The prevalence of 
dental caries was inversely related and the prevalence of fluorosis was directly 
related to the concentration of fluoride in the drinking water. The mean DMFS in 
the communities with 0.8 to 1.4 ppm fluoride was 53.9 percent to 62.4 percent 
lower than that in communities with negligible amounts of fluoride. Multivariate 
analysis showed that water fluoride level was the strongest factor influencing 
DMFS scores. The prevalence of fluorosis ranged from 1.7 percent to 15.4 
percent, and the increase in fluorosis with increasing fluoride exposure was limited 
entirely to the milder forms. Conclusions: The findings of this study conducted 
in 1987in Japan parallel those reported by Dean et a/. in the early 1940s. [J Public 
Health Dent 2000;60(3): 14 7-53] 
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Water fluoridation, or the adjust- 
ment of the concentration of fluoride 
naturally occurring in a community's 
water supply to the best level for pre- 
venting dental caries, was first imple- 
mented in 1945 in the United States (1). 
This public health innovation was 
based on the results of epidemiologic 
surveys conducted by Dean and col- 
leagues (2,3). Today, water fluorida- 
tion is practiced in some 40 countries 
(1) and the benefits continue to accrue 
(4). The associations between the 
prevalence of dental caries (5) or den- 
tal fluorosis (6-13) and the concentra- 
tion of fluoride in drinking water have 
been confirmed by many studies since 
Dean's surveys. 

Japan is a highly developed country 
in which municipal water supplies 
reach96percent of thepopulation (14). 

Community water fluoridation is the 
most efficient and equitable method 
for preventing dental caries, and Japan 
clearly meets the requirements for its 
use as indicated by the WHO (15). Un- 
fortunately, there is no community 
water fluoridation in Japan and the 
caries prevalence among Japanese 
children is higher than that of most 
other industrialized countries (16,17). 

Three Japanese communities ad- 
justed the concentration of fluoride in 
their drinking water at one time, but 
all later discontinued it. These com- 
munities and their start and end dates 
were: Yamashina from 1952 to 1965, 
Asahi from 1967 to 1971, and Okinawa 
from 1957 to 1972 (18). In addition to 
these three, a few communities in Ja- 
pan have high fluoride concentrations 
occurring naturally (19). Several 

epidemiologic studies have been con- 
ducted in naturally fluoridated areas 
in Japan; however, most of them were 
not systematic surveys to determine 
the association between the concentra- 
tion of fluoride in drinking water and 
the prevalence of dental caries and 
dental fluorosis (20-23). Thus, the op- 
timal concentration of fluoride in 
drinking water for use in Japan re- 
mains unknown. 

The purpose of this study was to 
determine the relation between the 
concentration of fluoride in drinking 
water and the prevalence of dental car- 
ies and dental fluorosis in communi- 
ties with different concentrations of 
fluoride occurring naturally in the 
drinking water in Japan. 

Methods 
Selection of Study Communities. 

Each prefecture (state) government of- 
fice maintains a list of the concentra- 
tion of fluoride in the drinking water 
for each municipality. Eight prefecture 
offices in the Kita-kanto region were 
visited to locate communities with 
high concentrations of fluoride in the 
drinking water. The identified munici- 
pal offices were then visited to obtain 
the number of water supply systems, 
records indicating the concentration of 
fluoride, history of the water supply 
systems, population using each water 
supply, number of children and 
schools in each water supply service, 
and a map showing water supply 
services. Seven municipalities in five 
prefectures were selected for this 
study because their concentrations of 
fluoride were stable, their populations 
were large enough for the required 
sample size, and the heads of the mu- 
nicipalities and school principals 
agreed to participate in our survey. 
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The municipalities were located be- 
tween 36" OO'and 38" 30'north latitude 
and have an annual average air tem- 
perature that ranges from 44.6"F to 
57.2"F. They were served by 26 water 
supply systems because some munici- 
palities had two or more water supply 
systems. Twenty-two primary schools 
were located in the seven communi- 
ties. All water supply systems had 
been established prior to 1976 and no 
changes had occurred in any of the 
systems through the time of the dental 
examinations for this study. As part of 
this study, water samples were ob- 
tained from all sites monthly for 12 
consecutive months to observe any 
seasonal variations. The concentration 
of fluoride of the water samples was 

measured using a specific fluoride- 
sensitive electrode (Orion). The fluo- 
ride concentration in the samples was 
relatively constant, so the mode of 
these results was used as the fluoride 
level for each water supply system. 
The modes ranged from trace amounts 
to 1.4 pprn (Table 1). 

Clinical Examinations. Clinical ex- 
aminations for dental caries and den- 
tal fluorosis were made at the partici- 
pating schools in October and Novem- 
ber 1987. Subjects included all 959 fifth 
grade children (aged 10 to 11 years) 
and 1,008 sixth grade children (aged 11 
to 12 years) in 22 primary schools. All 
schoolchildren were examined be- 
cause these examinations were con- 
ducted as one of the scheduled exami- 

TABLE 1 
Number of Subjects for Analysis According to Concentration of Fluoride in 

Drinking Water and Communities 

Community 

A 

B 

C 

D 

E 

F 

G 

Total 

Subgroup* 

A1 
A2 
B1 
B2 
c1 
c 2  
D1 
D2 
D3 
D4 
D5 
E l  
E2 
E3 
E4 
E5 
F1 
F2 
F3 
F4 
G1 
G2 
G3 
G4 
G5 
G6 

F C0nc.t 
(PPW 

0.0 
0.5 
0.0 
1.4 
0.0 
1.1 
0.0 
0.3 
0.3 
0.5 
0.5 
0.0 
0.0 
0.2 
0.4 
0.7 
0.0 
0.8 
0.8 
0.8 
0.2 
0.2 
0.4 
0.6 
0.6 
0.6 

Number of Subjects 

5th Grade 6th Grade Total 

31 25 56 
12 12 24 
6 4 10 
6 4 10 

31 40 71 
56 50 106 
42 44 86 
46 62 108 
25 25 50 
11 8 19 
15 16 31 
16 18 34 
28 47 75 
5 5 10 
9 8 17 

17 13 30 
50 30 80 
11 17 28 
11 7 18 
13 17 30 
11 17 28 
5 8 13 

13 15 28 
17 23 40 
6 9 15 

17 26 43 
510 550 1,060 

~~ ~ 

'Water supply system. 
tMode of concentration of fluoride that was measured monthly for 12 consecutive months. 

nations provided by the school Health 
Law. The concentration of fluoride in 
home drinking water for each child 
was confirmed using maps that 
showed the area of each water supply 
service and the student's address writ- 
ten on the questionnaire. All students' 
teeth were brushed by a dental hy- 
gienist prior to the clinical examina- 
tion. 

The World Health Organization's 
(WHO) criteria were used by three 
dentists to examine for dental caries 
using plane dental mirrors and explor- 
ers (24). Each examiner had two port- 
able lights to maximize visibility by 
reducing shadows in the oral cavity. 
Caries experience was expressed us- 
ing the DMFS index. The examiners 
were trained to diagnose caries by a 
dentist proficient in WHO'S criteria 
during three practice sessions prior to 
the study. The examiners had no 
knowledge of the concentration of 
fluoride in the drinking water where 
they carried out the examinations. Ra- 
diographs were not taken. 

Two other dentists conducted ex- 
aminations for dental fluorosis using 
Dean's classification (25). The examin- 
ers used criteria described by Russell 
(26) to distinguish between fluorosis 
and nonfluoride enamel opacities. 
They were trained in the use of Dean's 
classification in communities with dif- 
ferent concentrations of fluoride prior 
to the survey and were thoroughly fa- 
miliar with the diagnostic criteria. Ex- 
aminations were carried out in good 
natural light on sunny days facing a 
window because artificial light often 
masks milder fluorosis. If necessary, 
teeth were wiped with cotton rolls 
prior to the examination. Buccal or la- 
bial surfaces of fully erupted perma- 
nent teeth were scored according to 
Dean's classification. Tooth surfaces 
that had restorations covering more 
than 25 percent were excluded. Each 
child was classified on the basis of the 
two teeth in the mouth showing the 
most advanced signs of fluorosis. The 
Community Fluorosis Index (CF'I) also 
was calculated according to Dean's 
method (27). 

To determine intra- and interex- 
aminer reliability in diagnosing dental 
caries and dental fluorosis, repeated 
examinations were conducted in com- 
munity D (0.5 ppm F) and in commu- 
nity C (1.1 ppm F). Levels of agree- 
ment between examiners were tested 
using the kappa statistic (28). 
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Questionnaire. A questionnaire de- 
signed to be completed by parents was 
sent home with each participating stu- 
dent. The questionnaire determined 
the child’s residence history and life- 
time sources of drinking water. Oral 
health practices at home including 
toothbrushing frequency, mother’s at- 
titude about the need to reduce her 
chdd’s frequency of consumption of 
sweets, use of fluoride mouthrinse, 
and history of other topical fluoride 
applications were determined. The 
use of fluoride-containing toothpaste 
was not determined because the share 
was only 12 percent (29) and thus not 
commonly used by children at that 
time. 

Statistical Analysis .  Statistical 
analyses were carried out using a per- 
sonal computer with StatView J4.5. 
The differences between groups were 
analyzed using a T-test and A N O V A  
with a multiple comparison test (Bon- 
ferroni/Dunn) (30). The associations 
between the prevalence of dental car- 
ies or fluorosis and the concentration 
of fluoride in the drinking water were 
assessed using simple linear regres- 
sion analysis. Multiple linear regres- 
sion was used to model the association 
between DMFS score and water fluo- 
ride concentration, school grade, 
toothbrushing frequency, and 
mother’s attitude about the need for 
children to reduce the frequency of 
sweets. Toothbrushing frequency was 
categorized and coded as follows: less 
than once a day=O, once a day=l, twice 
a day=Z, 3 times a day=3,4 times or 
more a day=4. Mother’s attitude about 
the need for children to reduce the 
frequency of sweets was categorized 
and coded as follows: indicating an 
intention to reduce the frequency of 
sweets=l, no intention to reduce the 
frequency of sweets=O. 

FIGURE 1 
Relation Between DMFS of 26 Subgroups and Concentration of Fluoride in 

Drinking Water 

Results 

4 I 
8 
\ 

Y = 5.50 - 2.79X 
r = -0.622 (p<O.OI) 

0 
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Subjects for Analysis. Only chil- 
dren who had been using the munici- 
pal water supply and who were life- 
long residents of each community 
were included in this study. If the 
home and school were located in dif- 
ferent water supply areas, the differ- 
ence in fluoride level could be no more 
than 0.2 ppm. Those children (n=886) 
who did not meet these requirements 
were excluded from the study. An- 
other 18 children whose question- 
naires were incomplete and three chil- 
dren who had received periodic appli- 
cations of topical fluoride also were 

excluded. No children had used fluo- 
ride mouthrinses. As a result, a total of 
510 fifth grade children and 550 sixth 
grade children were selected for the 
analysis. Participants were divided 
into 26 subgroups according to their 
water supply systems (Table 1). 

Intra- and Interexaminer Reliabil- 
ity. Kappa values for diagnosing den- 
tal caries for all tooth surfaces ranged 
from 0.97 to 0.99 and from 0.90 to 0.96 
for intraexaminer and interexaminer 
agreement, respectively. These values 
represented strengths of agreement 
being ”almost perfect” according to 
Landis and Koch (28). Kappa values 

TABLE 2 
Caries Prevalence of Permanent Teeth According to Water Fluoride Level 

F Conc. (ppm) NO. Subjects DMFS SE YO of Difference ANOVA* Significance 

0.0-0.2 412 6.06 0.27 
0.2-0.4 209 3.61 0.24 40.5 
0.4-0.6 119 3.21 0.25 47.0 
0.6-0.8 128 4.31 0.37 28.8 
0.8-1.0 76 2.79 0.25 53.9 
1.0-1.4 116 2.28 0.29 62.4 I +  
*ANOVA with a multiple comparison test (Bonferroni/Dunn). ] Difference with significance: tP<.Ol, $P<.OOl. 
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for diagnosing dental fluorosis for all 
teeth were 0.78 and 0.78 for intraex- 
aminer agreement, and 0.58 for inter- 
examiner agreement. The respective 
strengths of agreement for these val- 
ues were judged to be "substantial" 
and ''moderate.'' 

Caries Prevalence. Figure 1 shows 
the relationship between the mean 
DMFS of the 26 subgroups and the 
concentration of fluoride in the drink- 
ing water. The mean DMFS decreased 
with an increase in the level of fluoride 
in the drinking water. The negative 
correlation between the two variables 
was statistically sigruficant (r=O .622, 
P<.Ol). The group with a fluoride level 
of less than 0.2 ppm was regarded as 
the control; the mean DMFS for this 
group was 6.06 (DS=1.49, MS=O.OO 
and FS=4.57) (Table 2). The mean 
DMFS of each of the other groups was 
significantly lower than that of the 
control group. The mean DMFS scores 
for the groups with a fluoride level of 
0.8-1.0 pprn and 1.0-1.4 ppm were 54 
percent and 62 percent lower than that 
of the control group, respectively. The 
mean DMFS of the group with a fluo- 
ride level of 1.0-1.4 ppm was signifi- 
cantly lower than that of the group 
with a fluoride level of 0.6-0.8 ppm. 

Table 3 presents the results of mul- 
tiple regression analysis for DMFS. In 
this table, the partial regression coeffi- 
cient of -3.389 indicates that increas- 
ing water fluoride level (in ppm F) was 
significantly associated with lower 
DMFS scores, and that was the strong- 
est factor influencing the DMFS score. 
Being female and in the sixth grade 
were associated with higher DMFS 
scores; increasing toothbrushing fre- 
quency was associated with lower 
DMFS score. Mother's attitude about 
the need for children to reduce the 
frequency of sweets was not associ-. 
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TABLE 3 
Linear Regression Model of DMFS (R2=0.077) 

Standard 
Partial Partial 

Regression Regression 
Variables Coefficient SE Coefficient F-value 

F concentration -3.389 0.418 -0.240 65.643 
Sex (female) 1.156 0.321 0.109 13.003 
Grade (6th) 0.968 0.314 0.091 9.503 
Toothbrushing frequency -0.450 0.194 -0.070 5.405 
Constant 5.047 0.375 5.074 183.387 

FIGURE 2 
Relation Between Prevalence of Dental Fluorosis of 26 Subgroups and 

Concentration of Fluoride in Drinking Water 

A 40 

Y = 1.53 + 7.22X 
r 0.485 ( ~ ~ 0 . 0 5 )  

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 
F. conc. (ppm) 

TABLE 4 
Percent Distribution of Children with Dean's Classification and CFI According to Water Fluoride Level 

Moderate/ Fluorosis F Conc. No. Very 
Severe Prevalence(%) CFI SE (PPm) Subjects Normal Questionable Mild Mild 

0.042 412 94.7 3.6 1.4 0.2 0 1.7 0.04 0.01 
0.2-0.4 209 88.7 9.4 1.4 0.5 0 1.9 0.07 0.02 
0.4-0.6 119 84.4 11.5 4.1 0.0 0 4.1 0.10 0.02 
0.6-0.8 128 77.4 12.0 8.3 2.3 0 10.6 0.19 0.04 
0.8-1.0 76 68.8 23.4 6.5 1.3 0 7.8 0.21 0.04 
1.1-1.4 116 58.9 25.6 13.7 1.7 0 15.4 0.30 0.04 

______ 
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ated with DMFS score in this model. 
The multiple regression coefficient 
was 0.278 (P<.OOl). 

Dental Fluorosis. Figure 2 presents 
the prevalence of dental fluorosis by 
the concentration of fluoride in the 
drinking water. As the concentration 
of fluoride increased from trace 
amounts to 1.4 ppm, the prevalence of 
fluorosis increased significantly 
(r=0.485, Pc.05). Table 4 shows the 
percent distribution of children ac- 
cording to Dean's classification and 
the CFI by water fluoride concentra- 
tion. The prevalence of fluorosis 
ranged from 1.7 percent in the 0.0-0.2 
ppm fluoride group to 15.4 percent in 
the 1.1-1.4 ppm fluoride group. The 
CFI ranged from 0.04 to 0.30. Overall, 
the increase in fluorosis was limited 
entirely to its milder forms and neither 
moderate nor severe categories were 
detected among children in this study. 
Each fluoride group had a CFI below 
0.4, indicating that the prevalence of 
fluorosis would not be considered a 
public health problem by Dean (27). 

Discussion 
In 1942 Dean and his colleagues in 

the United States demonstrated that 
the prevalence of dental caries de- 
creased and the prevalence of dental 
fluorosis increased as the water fluo- 
ride level increased. They concluded 
that one part per million of fluoride in 
the drinking water was the optimal 
level that showed maximal caries pro- 
tection without adverse dental 
fluorosis (3). 

The results of our study conducted 
in 1987 show that the mean DMFT of 
the control group, which had less than 
0.2 ppm of fluoride in its drinking 
water, was 4.14 per person (mean 
DMFS=6.06). This prevalence was 
slightly higher than the Japanese aver- 
age of 3.59 in this same year (31). The 
caries prevalence decreased with an 
increase in the concentration of fluo- 
ride in the drinking water from trace 
amounts to 1.4 pprn (Figure l), which 
is similar to results reported by Dean 
et al. (23). The present study also dem- 
onstrated that the prevalence of dental 
fluorosis was directly associated with 
the concentration of fluoride in the 
drinking water (Figure 2). However, 
fluorosis was limited entirely to its 
milder forms, and the CFI, which in- 
creased from 0.04 to 0.30 (Table 4) with 
increasing fluoride levels, suggests 
there is no public health concern about 

dental fluorosis in the areas we inves- 
tigated. This finding and conclusion 
are in agreement with the findings re- 
ported by Dean et al. in communities 
with trace amounts to 1.3 pprn of fluo- 
ride in the drinking water (2,3). 

Several epidemiologic studies in Ja- 
pan have been conducted in naturally 
or artificially fluoridated areas. In 
Kita-tsugaru, which is located in the 
north (40" 45' north latitude) of the 
main island and has a mean annual 
temperature of 49"F, drinking water 
was supplied by 37 deep wells con- 
taining fluoride concentrations vary- 
ing from negligible to 3.2 ppm. 
Tazawa et al. reported in 1979 that the 
mean DMFT for 6- to ll-year-old chil- 
dren who lived in areas with 0.90 to 
1.06 ppm of fluoride was 50.0 percent 
to 64.3 percent lower than that of the 
control group with negligible concen- 
trations of fluoride (22). h 1987 Iijima 
et al. showed that the prevalence of 
fluorosis for 6- to 9-year-old children 
who lived in the area with 0.95 pprn of 
fluoride was approximately 18 per- 
cent. They found no moderate or se- 
vere fluorosis and the CFI was 0.33 

In Yamashina district, which is next 
to the old Japanese capital of Kyoto, 
water fluoridation was carried out 
from 1952 to 1965 (20). The fluoride 
concentration was maintained at 0.6 
ppm. Minoguchi (20) conducted a sur- 
vey in 1963 and found that the mean 
DMFT for 7- to 15-year-old schoolchil- 
dren was 38 percent lower than that of 
the control group. The prevalence of 
dental fluorosis was 8.0 percent and 
the CFI was 0.23 for children 10 years 
of age. Water fluoridation was initi- 
ated in Okinawa in 1957, but stopped 
in 1972 when Okinawa was returned 
to Japan by the United States. The Ok- 
inawa islands are the most southern 
part of Japan and the mean annual 
temperatwe is 72.3'F. Water fluorida- 
tion was carried out using a concentra- 
tion of 0.7 ppm and 0.8 ppm of fluoride 
for summer and winter, respectively. 
In a 1977 study by Ueda (21), the mean 
DMFT in the fluoridated group of chil- 
dren aged 12-13 years was 3.64 per 
person and the difference between this 
value and the group with negligible 
fluoride was 50.2 percent. The preva- 
lence of dental fluorosis for 9- to 13- 
year-old children in the fluoridated 
area was 7.9 percent and the CFI was 
0.19. In 1967, water fluoridation also 
was implemented in Asahi, Mie pre- 

(23). 

fecture, at 0.6 ppm of fluoride, but dis- 
continued 3 years and 9 months later 
(32). The length of time that the com- 
munity was fluoridated was too short 
to assess its effectiveness. 

The percent reduction for caries in 
the present study was similar to the 
resuits of the other Japanese studies, 
with the exception of the Yamashina 
study.. Water fluoridation in 
Yamashina was done as a pilot study. 
Although the optimal concentration of 
fluoride needed in the drinking water 
in Yamashina was estimated to be 0.76 
ppm based on Minoguchi's formula 
(33), which was supposed to suit Japan 
according to Galagan's formula (34), 
the water was fluoridated at 0.6 ppm. 
In practice, this level of fluoride prob- 
ably was not enough for caries preven- 
tion (20). For the same reason, the 
prevalence of dental fluorosis in the 
Yamashina study was lower than in 
the present or other studies. Overall, 
there was no public health concern 
about fluorosis in Yamashina, which is 
consistent with the results of our 
study. 

The effectiveness of water fluorida- 
tion has been reported in many places 
since it was initiated in Grand Rapids, 
MI, in 1945. Naylor and Murray (35) 
reviewed 95 fluoridation studies done 
in 20 countries between 1945 and 1978 
and found that the reduction in the 
prevalence of dental caries in perma- 
nent teeth was 50-60 percent. Seven 
years later, Newbrun (36) reviewed 
the US studies of fluoridation from 
1979 to 1989. Differences in caries 
prevalence for permanent teeth 
ranged from 15 to 35 percent. Lewis 
and Banting (37) reviewed studies of 
1984 or later and reported that effec- 
tiveness of fluoridation ranged horn 8 
to 56 percent, and that seven of the 13 
comparisons had reductions of less 
than 20 percent. Although it appears 
that the effectiveness of water fluori- 
dation has declined, it has not. 
Horowitz (1) surmises that two factors 
explain the apparent decline in the ob- 
served benefits from drinking fluori- 
dated water-the diffusion effects of 
fluoridated drinking water, and the 
dilution effects from other sources of 
fluoride on measurement of the effec- 
tiveness of community water fluorida- 
tion. The reductions of caries preva- 
lence in the 0.8-1.0 ppm and 1.0-1.4 
ppm fluoride groups compared to 
controls in the present study were 
similar to the 50-60 percent reduction 
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reported by Naylor and Murray (35) 
and higher than those reported by 
Newbrun (36), and Lewis and Banting 
(37). At the time of this study, there 
were no diffusion effects from water 
fluoridation and little dilution effects 
because neither water fluoridation nor 
dietary fluoride supplements were 
available. Further, the few naturally 
fluoridated drinking water supplies 
serve small towns with no industries, 
and the share of fluoride-containing 
toothpaste was only 12 percent at the 
time of this study. Other topical fluo- 
ride vehicles were used very little, 
thus Japanese children were exposed 
to few sources of fluoride (38). There- 
fore, the prevalence of dental fluorosis 
in the areas with both negligible con- 
centrations of fluoride and 0.8 to 1.4 
ppm of fluoride was still lower than 
found in recent studies (39,40) in 
North America. 

It is well known that dental caries is 
a multifactorial disease. Multiple re- 
gression analysis was used to assess 
the strength of factors potentially in- 
fluencing DMFS scores and to control 
for confounders in the fluoride caries 
relationship. This regression model 
explained only a small portion of the 
variance in caries prevalence. Dental 
caries also is a cumulative disease. Fac- 
tors that might influence caries preva- 
lence were obtained for this study us- 
ing a cross-sectional design. This de- 
sign and the factors themselves might 
be insufficient to explainenough of the 
variance in caries. The results, how- 
ever, confirmed that water fluoride 
concentration was consistently and 
strongly associated with caries preva- 
lence. Sex, school grade, and tooth- 
brushing frequency were only moder- 
ately associated with DMFS scores, 
and mother’s attitude about sweets 
was not associated with DMFS scores. 
The water fluoride level-caries preva- 
lence association was stronger than 
any of the other covariates. Szpunar 
and Burt (41), Stockwell et al. (42), !Xi- 
ordan (43), and Heller et al. (44) have 
shown that the use of fluoridated 
water, the length of residency in a 
fluoridated area, and water fluoride 
concentration were inversely associ- 
ated with the prevalence of dental car- 
ies in multivariate analyses. 

The findings of this study con- 
ducted in 1987 in Japan corroborate 
earlier studies that the concentration 
of fluoride in drinking water is in- 
versely associated with the prevalence 

of dental caries and that it is positively 
associated with the prevalence of den- 
tal fluorosis. The prevalence of dental 
caries in geographic areas with 0.8 to 
1.4 ppm of fluoride was 50 percent to 
60 percent less than that found in neg- 
ligible fluoride areas. We also found 
that there was no public health con- 
cern about dental fluorosis. The results 
of this study will help determine the 
optimal concentration of fluoride in 
drinking water for use in Japan. In 
addition, studies about intake of fluo- 
ride from other sources such as fluo- 
ride-containing toothpaste, infant for- 
mulae, baby foods, and methods of 
food preparationare required to deter- 
mine this concentration. 
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GIDDON AWARD FOR DISTINGUISHED RESEARCH 
IN THE BEHAVIORAL SCIENCES 

The Executive Committee of the Behavioral Sciences and Health Services Research (BSHSR) Group of IADR 
announces the Giddon Award for Distinguished Research in the Behavioral Sciences. This award recognizes a 
single research paper published or accepted for publication in the current calendar year or in the calendar year 
prior to the current one in the fields of social or cultural anthropology, education, psychology, psychiatry, sociology, 
or social work applied to dentistry. Both applied and basic research papers are eligible. 

The award committee will accept self-nominations or nominations by others until November 30, 2000. The 
manuscript should be accompanied by a letter describing how this manuscript fits the criteria for the award, and 
why it is deemed worthy of an award. Manuscripts accepted for publication but not yet published should be 
accompanied by a copy of the acceptance letter from the journal editor. Please send 6 complete copies of the 
nomination, including the letter and manuscript. Nominations will be acknowledged by e-mail or in writing. The 
award will be made annually provided a meritorious paper is nominated. Preferably, one of the primary authors 
for the manuscript selected for the award, or someone on their behalf, is expected to attend the award ceremony 
at the IADR meeting. The senior author will receive the prize, but all of the authors will be recognized. 

This award is made possible by a contribution from Donald B. Giddon, DMD, PhD. Dr. Giddon, a founder and 
former president of the BSHSR Group, established this award to recognize and highhght the contributions to 
dentistry from research in social and cultural anthropology, education, psychology, psychiatry, sociology, or social 
work. He has been an active group member since its creation and continues to foster the integration of the behavioral 
sciences into dental research and education. He currently serves as clinical professor of psychology at the University 
of Illinois College of Dentistry and clinical professor of community health at the Brown University Medical School. 
He also is on the faculty at Harvard University and New York University, where he has served as professor and 
dean of the School of Dentistry. 

Please send nominations or inquiries to: Dr. Kaumudi Joshipura, Department of Oral Health Policy and Epidemiol- 
ogy, Harvard School of Dental Medicine, 188 Longwood Avenue, Boston, MA 02115. E-mail: kau- 
mudi-joshipura@hms.harvard.edu. 


