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Abstract : In Tanohata village in Iwate Prefecture, we carried out the “Health Pioneer Town
Project”, a health project administered dy the National Health Insurance, for 5 years between 1993
and 1997. :

In this project, fluoride mouth rinsing and fissure sealing of the first molars were practiced in
school children. To evaluate the effects of this project, the author compared the prevalence of
caries both before and after the project, and also analyzed its health economic effects by
cost-benefit analysis.

Regarding the prevalence of dental caries, the caries prevalence rate in primary and junior high
school children markedly decreased from 69.7% to 39.6%, and the DMFT index also decreased from
3.43 to 1.36 remarkably. In the cost-benefit analysis, the direct cost of fluoride mouth rinsing and
fissure sealing was regarded as the primary cost, and the indirect cost of the practice and
continuation of the project was regarded as the secondary cost. The primary cost per child per year
was 2334 yen for fluoride mouth rinsing and 726.8 yen for fissure sealing, and the secondary cost
was 2703 ven. The benefit element was the reduction in the caries treatment cost. Assuming all
teeth with caries treated, the treatment cost per case was standardized based on dental insurance
points. The reduction in the caries treatment cost per child per year was 2,846.9 yen in all the
primary and junior high school children. When the primary cost alone was evaluated, the
cost-benefit ratio was 3.0. When the secondary cost was included, the cost-benefit ratio was 2.3.

To test this analysis, the actual total dental treatment cost between the 1993 fiscal year and the
1997 fiscal year in students insured with the National Health Insurance was compared with the
total caries treatment cost obtained by standardization. When the secondary cost was included, the
cost-benefit ratio based on the actual total dental treatment cost was 1.2, and that based on the
standardized total caries treatment cost was 2.6.

This improvement in the prevalence of dental caries and the results of the health economic
analysis show adequate benefits of caries prevention by fluoride mouth rinsing and fissure sealing
supported by a health project of the National Health Insurance.

Key Word : Health economic analysis, Fluoride mouth rinsing, Fissure sealing.
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Table 1. Number of subjects in nursery, primary and junior high school according to year.
Practice of Health Pioneer Town Project
year
school 1993 1994 1995 1996 1997 Total 1998
Nursery S. 110 110 93 76 77 466 85
Primary S. 383 371 354 350 317 1,775 306
Junior H.S. 227 222 213 215 208 1,085 190
Analysis of the dental examination
school grade Primary School Junior High School
year 1 2 3 4 5 6 Total I I m Total
1993 52 54 64 68 69 76 383 67 79 79 225
1994 62 50 54 64 69 69 368 75 66 76 217
1995 54 59 51 54 65 68 351 67 76 64 207
1996 54 54 58 53 55 65 339 68 71 76 215
1997 42 55 52 56 52 55 312 68 68 71 207
1998 49 41 55 53 54 53 305 53 63 64 180
Nursery S. —+ Regular dental examination twice a year — Fluoride mouth rinsing
Dental health education and instruction at every class (form 4 to 14 year olds)
(in tooth brushing and plaque disclosing)
Distribution of dental pocket book Fissure sealing
(from 4 year olds)
Primary S. —+ Regular dental examination twice a year — Commendation of
Dental health education and instruction at every class no caries
(in tooth brushing and plaque disclosing) (from 4 to 14 year olds)
Distribution of dental pocket book
Junior H.S. 4+ Regular dental examination once a year —
Dental health education
Fig.1. Services offered for preventing dental caries in children.
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Table 2. Examples of standardization by dental insurance points for caries treatment.

Initial caries (C,C,) treatment for anterior teeth 1997 1998
Reexamination expenses 36 38 -
Oral radiography 48 48
Preparation and filling within a day 120 120
Enamel etching and bonding 40 40
Light activated composite ( 2 surfaces) 132 131
Polishing 14 14
Total ( 2 surfaces) 390 391
Advanced caries (C;) treatment for molar teeth 1997 1998
Reexamination expenses 36X 6 38X 6
Oral radiography 48+38 48+ 38
Removal of filling 15 15
Rubber dam 10X 3 10X 3
Pulpectomy with anesthetic injection 500 520
Electronic root canal length measurement 75 75
Medication of anodyne 64 71
Root canal treatment 21 21
Root canal filling 110 110
Addition for condensation method 150 150
Cementation of metal core 200 202
Preparation of tooth crown 155 155
Combined impression 60 60
Occlusional bite taking 14 14
Full cast crown {(gold-paradium alloy) 635 644
Cementation of tooth crown 15 14
Maintenance and management expenses of tooth crown 150 150
Total 2,496 2,545
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Table 3. Standardization of dental insurance points for caries treatments classified by kind of tooth and

caries surfaces.

Severity Content of Treatment surface Standardization of
of caries treatment or tooth dental insurance points
1997 1998
Anterior C+Cs Light activated 2 surfaces 390 391
tooth composite resin
Cs Acrylic veneer 4 surfaces 3,313 3,343
crown
Posterior C, - C; Simple inlay Premolor tooth 585 585
tooth Molar tooth 605 603
Complex inlay Premolor tooth 713 710
Molar tooth 744 738
Cs Full cast crown Premolor tooth 2,184 2,238
Molar tooth 2,496 2,545
C, or Bridge Ist Molar tooth 4,170 4,193
missing
Special case @ 1|®D Bridge 1|C, or missing 7,342 7,370
@5 ® Bridge [5 C. or missing 4,118 4,146
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Table 4. Change in Caries prevalence rate according to school grade from 1993 to 1998.

school grade

Primary School

Junior Hight School

year 1 2 3 4 5 6 Total I it I  Total Total
1993(1) 7.7 31.5 594 70.6 826 8.3 58.7 82.1 92.4 89.9 83.4 69.7
1994 9.7 26.0 50.0 73.4 76.8 85.5 55.7 85.3 90.9 94.7 90.3 68.5
1995 8.2 5.1 33.3 68.2 754 79.4 453 86.8 81.6 87.7 85.2 60.4
1996 3.7 9.3 6.9 39.6 63.6 754 34.2 80.9 90.1 82.9 84.7 53.8
1997(2) 2.4 5.5 13.5 7.1 51.9 67.3 2563 75.0 82.4 90.1 82.6 48.2
1998(3) 2.0 7.3 7.3 13.2 204 47.2 16.7 71.7 79.4 82.8 78.3 39.6
Signi- (1H2) MoK K P 3 EE3 Meeox *
ficance(1)-(3) HHOK WK P33 O B3 P33 EE3
¥ P<0.05 3%3%: P<0.01 3% P<0.001
Table 5. Change in DMFT index according to school grade from 1993 to 1998.
school grade Primary School Junior Hight School
year 1 2 3 4 5 6 Total I I I  Total Total
1993(1) 0.12 0.70 1.36 2.07 3.10 3.17 190 4.78 5.59 7.58 6.05 3.43
(0.48) (1.24) (1.48) (1.8 (2.47) (2.72) (2.25) (3.78) (4.19) (5.29) (4.80) (3.97")
1994 0.13 0.44 1.44 203 254 397 1.87 429 6.68 6.61 5.83 3.34
(0.43) (0.88) (1.88) (1.71) (2.00) (3.06) (2.33) (3.32) (4.58) (5.23) (4.57) (8.84)
1995 0.10 0.08 0.71 1.56 2.12 3.29 1.41 4.43 4.37 6.57 5.07 2.78
(0.37) (0.38) (1.07) (2.11) (1.80) (2.34) (1.97) (3.64) (8.85) (4.86) (4.24) (3.5D)
1996 0.06 0.13 0.16 0.92 2.04 2.48 1.0l 3.06 4.63 4.57 4.11 2.21
(0.29) (0.37) (0.61) (1.33) (2.19) (2.20) (1.76) (2.47) (3.45) (4.13) (3.52) (3.00)
1997(2) 0.05 007 0.23 0.20 1.19 2.07 0.66 2.72 3.44 6.18 4.14 2.05
(0.30) (0.32) (0.72) (0.80) (1.49) (2.11) (1.43) (2.32) (2.76) (4.00) (2.85) (2.59)
1998(3) 0.02 0.10 0.09 0.26 0.41 1.30 0.38 2.34 3.02 359 3.02 1.36
(0.14) (0.37) (0.34) (0.80) (0.95 (1.60) (0.97) (2.29) (2.47) (2.66) (2.54) (2.15)
Signi- {1)H2) B P33 O RO % EE3 P K P34 e
ficance(1}-(3) EES EEE] EF TS ORI P oK e EETY ETE] oK EET
¥: P<0.05 ¥3%: P<0.01 3%3%3%: P<0.001 (standard deviation)

Table 6. Annual cost of Health Pioneer Town Project according to year from 1993 to 1997.

Denomination : (yen)

Primary Cost

Fluoride mouth rinsing

Fissure sealing

Secondary Cost
Cost of

year Cost of Cost of Cost of Cost of working expenses of
materials drugs materials  trust money  Health and welfare center

1993 205,228 49,420 52,414 245,000 388,714

1994 41,200 89,642 415,000 381,100

1995 36,771 87,514 19,660 600, 000

1996 55,620 78,204 580,500 113,300

1997 56,700 76,076 19,660 485,000 15,750

Total 395,519 380,856 91,734 2,325,500 898,864
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Table 7. Number of caries treatments classified by kind of tooth and caries surfaces in 1993.

Severity

Content of

Treatment surface

Primary S. Junior H.S.

of caries treatment or tooth 1 2 3 4 5 6 1 o = Total
Anterior C, - C. Light activated 2 surfaces 5 3 15 38 44 73 92 124 394
tooth composite resin
Cs Acrylic veneer 4 surfaces 1 2 3
crown
Posterior C, - C, Simple inlay Premolor tooth 1 3 8 6 15 10 43
tooth Molar tooth 2 6 17 40 87 118 101 155 106 632

Complex inlay  Premolor tooth 2 7 8 7 34 38115 211
Molar tooth 4 27 65 72 77 64 98 134 235 776
Cs Full cast crown Premolor tooth 4 2 6
Molar tooth 5 4 1 4 14
C,or Bridge Ist Molar tooth 4 3 7
missing
Special @110 Bridge 1|C4 or missing 1 1
case (@5 ® Bridge [5 C. or missing 1 1
Table 8. Number of caries treatments classified by kind of tooth and caries surfaces in 1998.
Severity ~ Content of Treatment surface Primary S. Junior H.S. Total
of caries treatment or tooth 1 2 8 4 5 6 I 0 W
Anterior C, - C: Light activated 2 surfaces 2 6 3 11 13 31 66
tooth composite resin
Cs Acrylic veneer 4 surfaces
crown
Posterior C, - C, Simple inlay Premolor tooth 6 1 7
tooth Molar tooth 2 2 10 43 84 113 136 390
Complex inlay  Premolor tooth 1 1 8 16 13 39
Molar tooth 1 2 5 8 6 22 20 41 48 153
Cs Full cast crown Premolor tooth 1 1
Molar tooth 1 1 2
Csor Bridge Ist Molar tooth
missing
Special @110 Bridge 1|C, or missing
case @5 ® Bridge [5 Cqor missing
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Fig.2. Change in caries treatment cost per child according to school grade in 1993 and 1998.
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Table 9. Cost-benefit Ratios according to school grade.

Benefit per child per year
Primary Cost

Cost per child per year

Cost-benefit ratio

Reduction in Secondary Primary Primary + Secondary
caries treatment cost Mouth fissure Cost Cost-benefit Cost-benefit
rinsing sealing
(a) (b) (c) (d) (a)/(b)+(c) (a)/(b)+(c)+(d)
School grade
1 324.5 233.4 726.8 270.3 0.3 0.3
2 1,356.0 233.4 726.8 270.3 1.4 1.1
3 2,207.8 233.4 726.8 270.3 2.3 1.8
4 2,756.1 233.4 726.8 270.3 2.9 2.2
5 3,459.9 233.4 726.8 270.3 3.6 2.8
6 2,159.9 233.4 726.8 270.3 2.3 1.8
I 3,517.8 233.4 726.8 270.3 3.7 2.9
| 3,515.8 233.4 726.8 270.3 3.7 2.9
il 5,706.2 233.4 726.8 270.3 5.9 4.6
Total 2,846.9 233.4 726.8 270.3 3.0 2.3

Table 10. Comparison of dental treatment cost and caries treatment cost according to school grade

in 1993 and 1997.

school grade Primary School

Junior High School

1 2 3 4 5 6 Total I I W Tota rotl
Subjects in 1993 2 19 21 23 % 22 131 12 2 18 52 183
insured with ——
N.HI 1997 12 17 13 13 16 7 8 15 11 8 34 112
Expenditurs on 459,910 436,660 422,800 551,510 476,470 528,310 2,875,690 186,870 650,210 597,530 1,434,610 4,310,300
R 295,600 279,060 152,160 180,930 219,330 139,760 1,266,840 246,390 181,000 262,960 690,440 1,957,280
92,995.5 22,982.1 20,133.3 23,978.7 18,325.8 24,015.5 21,951.8 15,572.5 29,555.0 33,196.1 27,588.7  23,553.6
Dental treatment
Cost. perichild 24,633.3 16,415.3 11,704.6 13,917.7 13,708.1 19.965.7 16,241.5 16,426.0 16,462.7 32,870.0 20,307.1  17,475.7
Subjects in 1993 2 19 21 2 2% 22 131 12 22 18 52 183
insured with ——
.H. 1997 12 17 13 13 16 7 78 15 1 8 34 112
Total dental 19,540 118,100 212,080 348,310 605,710 492,750 1,796,490 451,960 986,400 1,063,610 2,501,970 4,298,460
insurance points
<10 14,880 7,440 6,050 14,880 97,210 116,800 257,260 348,470 240,990 369,710 959,170 1,216,430
. 977.0  6,215.8 10,099.0 15,143.9 23,296.5 22,397.7 13,713.7 37,663.3 44,836.4 59.089.4 48,114.8  23,488.9
Caries treatment
cost. per-child 1,240.0 4376  465.4 1,144.6 6,075.6 16.685.7 3,298.2 23,231.3 21,908.2 46,213.8 28,210.9  10,861.0

N. H. I : National Health Insurance
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Table 11. Comparison of Cost-benefit Ratios of all children based on dental treatment cost and

caries treatment cost.

Benefit per child per year
Primary Cost

Cost per child per year

Cost-benefit ratio

Reduction in Secondary  Primary Primary + Secondary
caries treatment cost Mouth fissure Cost Cost-benefit Cost-benefit
rinsing sealing
(@) (b) () (d) (a)/(b)+(c) (a)/(b)+(c)+(d)
Based on reduction in dental treatment cost
Primary S. 1,427.6 233.4 726.8 270.3 1.5 1.2
Junior HS. 1,820.4 233.4 726.8 270.3 1.9 1.5
Total 1,519.5 233.4 726.8 270.3 1.6 1.2
Based on reduction in caries treatment cost
Primary S. 2,603.9 233.4 726.8 270.3 2.7 2.1
Junior HS. 4,976.0 233.4 726.8 270.3 5.2 4.0
Total 3,157.0 233.4 726.8 270.3 3.3 2.6
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