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Objectives: The aim of this study is to analyze the differences in factors related to the incidence of den-
tal caries between children in fluoridated and non-fluoridated areas and compared the DMFT and DMFS
scores to confirm the effect of water fluoridation program (WFP) in Geoje and Changwon,

Methods: The oral health examination and questionnaire survey were conducted in fluoridated and non-
fluoridated areas, The number of surveyed children aged 8, 10, and 12 years in the fluoridated and non-
fluoridated area of two cities was 1,524 and 1,383, respectively. Self-recorded questionnaires included
self-perception of their own dental health, daily toothbrushing frequency, intake frequency of cariogenic
sweet snacks and beverages, experience of gingival bleeding, experience of unmet dental treatment,
and use of oral hygiene device except for toothbrush and toothpaste, The prevalence of caries and
fissure-sealant status were surveyed. The logistic regression analysis was used to analyze the difference
in children’s self-rated oral health status between the fluoridated and non-fluoridated area, The mean
number of sealed teeth and surfaces, marginal means of the DMFT and DMFS scores adjusted for the
difference in the samples’ sex distribution, and region were compared between the fluoridated and non-
fluoridated areas,

Results: In the fluoridated area, the experience rate of unmet dental treatments was higher among
children aged 10 years, intake frequency of cariogenic sweet snacks and beverages were higher among
the whole sample, and experience rate of professional fluoride application were lower than in the non-
fluoridated area, The DMFT score for permanent dentition adjusted for differences in sex, region, and
mean number of fissure-sealed teeth in the fluoridated area was significantly lower among whole sam-
ples and 8-, 10-, and 12-year-olds alone than in the non-fluoridated area,

Conclusions: WFP can alleviate oral health inequality because it is effective in reducing the incidence of
caries among children is disadvantaged demographic, socioeconomic, and cultural contexts,
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Fig. 1. Cluster sampling of subjects. (A)

N=698 Program, (B) Control.
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Table 1. Mean number of fissure-sealed teeth and surfaces in permanent dentition
) Non-WEP* WEP'
Variable Age P
N Mean SE N Mean SE
Fissure-sealed teeth Total 1,383 1.55 0.06 1,524 1.17 0.04 <0.001
8 423 1.09 0.07 479 1.17 0.06 0.372
10 469 1.33 0.08 436 1.01 0.07 0.001
12 491 2.15 0.15 609 1.28 0.07 <0.001
Fissure-sealed surfaces Total 1,383 1.79 0.07 1,524 1.39 0.05 <0.001
8 423 1.36 0.09 479 1.47 0.09 0.406
10 469 1.62 0.09 436 1.19 0.08 <0.001
12 491 232 0.16 609 1.47 0.08 <0.001
*Subjects without water fluoridation program in Geoje and Changwon.
Subjects with water fluoridation program in Geoje and Changwon.
Table 2. Experience rate of unmet curative dental treatment needs, gingival bleeding, and self-perceived status of dental health
Non-WFP* WEP'
Age P
N % N %
Unmet treatment Total Experience 259 18.7 323 21.2 0.104
Non-experience 1,124 81.3 1,201 78.8
8 Experience 69 16.3 92 19.2 0.296
Non-experience 354 83.7 387 80.8
10 Experience 72 15.4 102 23.4 0.002
Non-experience 397 84.6 334 76.6
12 Experience 118 24.0 129 21.2 0.276
Non-experience 373 76.0 480 78.8
Gingival bleeding Total Experience 495 35.8 513 33.7 0.242
Non-experience 888 64.2 1,011 66.3
8 Experience 128 30.3 141 29.4 0.827
Non-experience 295 69.7 338 70.6
10 Experience 175 37.3 158 36.2 0.783
Non-experience 294 62.7 278 63.8
12 Experience 192 39.1 214 35.1 0.187
Non-experience 299 60.9 395 64.9
Self-perceived dental health Total Good 650 47.0 635 41.7 0.009
Fair 606 438 718 47.1
Poor 127 9.2 171 11.2
8 Good 209 49.4 207 432 0.140
Fair 176 41.6 230 48.0
Poor 38 9.0 42 8.8
10 Good 244 52.0 200 45.9 0.001
Fair 210 448 196 45.0
Poor 15 3.2 40 9.2
12 Good 197 40.1 228 374 0.571
Fair 220 44.8 292 47.9
Poor 74 15.1 89 14.6

*Subjects without water fluoridation program in Geoje and Changwon.
TSubjects with water fluoridation program in Geoje and Changwor.
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Table 3. Oral health-compromising and -enhancing behaviors

Non-WFP* WEPT
Age P
N % N %
Intake frequency of cariogenic snacks Total <once per 2-3 days 748 54.1 767 50.3 0.045
>once per day 635 45.9 757 49.7
8 <once per 2-3 days 218 51.5 215 44.9 0.053
>once per day 205 48.5 264 55.1
10 <once per 2-3 days 260 55.4 243 55.7 0.947
>once per day 209 44.6 193 443
12 <once per 2-3 days 270 55.0 309 50.7 0.163
>once per day 221 45.0 300 493
Intake frequency of cariogenicdrinking Total <once per 2-3 days 1,090 78.8 1,147 75.3 0.025
>once per day 293 21.2 377 24.7
8 <once per 2-3 days 351 83.0 390 81.4 0.601
>once per day 72 17.0 89 18.6
10 <once per 2-3 days 379 80.8 343 78.7 0.456
>once per day 90 19.2 93 213
12 <once per 2-3 days 360 73.3 414 68.0 0.055
>once per day 131 26.7 195 32.0
Daily toothbrushing Total <once 120 8.7 117 7.7 0.342
>twice 1,263 913 1,407 92.3
8 <once 38 9.0 36 7.5 0.466
>twice 385 91.0 443 92.5
10 <once 43 9.2 41 9.4 0.909
>twice 426 90.8 395 90.6
12 <once 39 79 40 6.6 0.412
>twice 452 92.1 569 93.4
Dental floss Total No use 1,171 84.7 1,287 84.4 0.878
Use 212 15.3 237 15.6
8 No use 359 84.9 402 83.9 0.714
Use 64 15.1 77 16.1
10 No use 386 82.3 362 83.0 0.793
Use 83 17.7 74 17.0
12 No use 426 86.8 523 85.9 0.725
Use 65 13.2 86 14.1
Gargling solution Total No use 890 64.4 930 61.0 0.066
Use 493 35.6 594 39.0
8 No use 273 64.5 285 59.5 0.131
Use 150 35.5 194 40.5
10 No use 326 69.5 289 66.3 0319
Use 143 30.5 147 33.7
12 No use 291 59.3 356 585 0.805
Use 200 40.7 253 415
Topical fluoride application Total Experience 1,147 82.9 1,405 92.2 <0.001
Non-experience 236 17.1 119 7.8
8 Experience 359 84.9 412 86.0 0.637
Non-experience 64 15.1 67 14.0
10 Experience 321 68.4 406 93.1 <0.001
Non-experience 148 31.6 30 6.9
12 Experience 467 95.1 587 96.4 0.363
Non-experience 24 49 22 3.6

*Subjects without water fluoridation program in Geoje and Changwon.
Subjects with water fluoridation program in Geoje and Changwor.



BAE 9 | FEBBLSTIYAI K241 BIAIRIXI2] OFF 210) XI0kRA| WAy 2%} BRI el
2 R XUXE 047 FUE, ASFUTUE LA 0] ol B 258 st W LA Table 3
xlotzizol| Thgt 214 A ZHAEL 19 18] o wliz obE o] WL HA oA
P A A ] S A S AR SRAAeA MARIA QIP=0.045), 94l
ABEE 1040 VA AT} SRAYACIOA | 5k AL MARA St g AoIslekP-0053), ¢
T NS ABRE Sl AR o] Ao § A8 S22 19 12] ol v o6l 9l AR
G0Ek, 4419] Hobizto] FUHL AL e OB AAZE  AAA AR BP-0.025), 1241 S
T} 1081014 42402 ek HARIA ool A B BOEAL A4l ARIA| 4] HIARIA] o] Bt B 70| 9EHP=0.055)
of Xobazgol LHTHIL QIARHL Gl o5 AALET 104 TAAREN BER 19 olgh] B4, NZHAHEAEN

oA EAFAA S KTt AR A ol Af T 2 ‘Riﬂ‘r(Table 2).

o ol

Bersr A4, dental floss)2F 73417 A(gargling solution) AHE- o
Hof tsto] ARSI 1Y o|57] 3140t N ZPAI G AL ARE-o]
H= FEARGA G} vIARI A 7ol F-o]gt Aol 7L §lSict. o
ok, AR NS A oFsol A HIARIA| E T} = EARR R

Table 4. Experience of unmet curative dental treatment needs and gingival bleeding, oral health-compromising behaviors (intake frequency of
cariogenic snacks and beverages) and oral health-enhancing behaviors among children in water fluoridated program area compared to children in
non-water fluoridated program area

Category

Experience of unmet
curative dental treatment

Experience of gingival
bleeding

Oral health-compromising
behaviors

Oral health-enhancing
behaviors

Dependent variables

Experience
(ref: non-experience)

Experience
(ref: non-experience)

Snack>once per day
(ref: <once per 2-3 days)

Beverage >once per day
(ref: <once per 2-3 days)

Daily toothbrushing >twice
(ref: <once)

Professional topical fluoride
application
(ref: non-experience)

Dental floss use
(ref: no use)

Gargling solution use
(ref: no use)

P Exp(B) ol
Age P Lower Upper
Total 0.132 1.151 0.96 1.38
8 0.275 1.213 0.86 1.71
10 0.003 1.669 1.19 234
12 0.210 0.833 0.63 1.11
Total 0.201 0.905 0.78 1.05
8 0.769 0.958 0.72 1.28
10 0.746 0.956 0.73 1.25
12 0.157 0.837 0.65 1.07
Total 0.049 1.158 1.00 1.34
8 0.048 1.303 1.00 1.69
10 0.770 0.961 0.74 1.25
12 0.236 1.156 0.91 1.47
Total 0.026 1.220 1.02 1.45
8 0.537 1.114 0.79 1.57
10 0.440 1.137 0.82 1.58
12 0.044 1.312 1.01 1.71
Total 0.370 1.130 0.87 1.47
8 0.425 1.214 0.75 1.96
10 1.000 1.000 0.64 1.57
12 0.492 1.176 0.74 1.87
Total <.001 0.411 0.32 0.52
8 0.630 0.912 0.63 1.33
10 <.001 0.152 0.10 0.24
12 0.290 0.725 0.4 1.31
Total 0.785 1.028 0.84 1.26
8 0.683 1.078 0.75 1.55
10 0.885 0.975 0.69 1.38
12 0.693 1.073 0.76 1.52
Total 0.097 1.137 0.98 1.32
8 0.142 1.225 0.93 1.61
10 0.316 1.155 0.87 1.53
12 0.902 1.015 0.80 1.29

Binary logistic regression model.

CI: Confidence Interval

Odds ratio (Exp(B)) is adjusted for gender, region (Geoje & Changwon) and age (only total).
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Table 5. Self-perceived oral health status among children in water flu-
oridated program area compared to children in non-water fluoridated
program area

Self- 95% Confidence

ae POy e P
health Lower Upper

Total Good 0.740 0.57 0.96 0.021
Fair 0.893 0.69 1.15 0.386

8 Good 0.897 0.55 1.45 0.657
Fair 1.185 0.73 1.92 0.491

10 Good 0.321 0.17 0.60 <0.001
Fair 0.360 0.19 0.67 0.001

12 Good 0.964 0.67 1.39 0.845
Fair 1.090 0.76 1.55 0.636
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Table 6. Mean number of untreated decayed teeth and decayed sur-
faces in permanent dentition among children in non-water fluoridation
program and water fluoridation program area

) Non-WEP* WEP'
Variables Age P
Mean SE Mean SE
Untreated DT Total 0.03  0.00 0.05 0.01 0.002
8 0.01  0.01 0.02 0.01 0.322
10 0.01  0.00 0.03 0.01 0.076
12 0.06  0.01 0.10  0.01 0.014
Untreated DS~ Total 0.04 0.01 0.07 0.01 <0.001
8 0.02  0.01 0.02 0.01 0.697
10 0.01  0.00 0.03  0.01 0.035
12 0.07  0.01 0.14 0.02 <0.001

*Subjects without water fluoridation program in Geoje and Changwon.
fSubjects with water fluoridation program in Geoje and Changwon.
Generalized linear model (distribution=poissson).

Estimated marginal means were adjusted gender, area (Geoje & Chang-
won) and number of fissure sealed teeth or surfaces.

SE: standard error.

Table 7. Mean number of decayed, missing and filled teeth and
decayed, missing and filled surfaces in permanent dentition among
children in non-water fluoridation program and water fluoridation
program area

, Non-WEFP* WFP'
Variables Age P
Mean SE Mean SE
DMFT Total .02 0.04 0.79  0.04 <0.001
8 047  0.04 035  0.04 0.049
10 090  0.06 0.64  0.06 0.002
12 1.61  0.09 1.25  0.08 0.002
DMEFS Total 139 0.6 1.04 005 <0.001
8 0.64 007 047  0.06 0.057
10 1.22 0.08 083  0.09 0.001
12 220 013 1.65 0.1 0.001

Multinominal logistic regression model.

Independent variable: non-water fluoridated program area=0, water
fluoridated program area=1.

Dependent variable: reference category=poor .

Odds ratio (Exp (B)) is adjusted for gender, region (Geoje & Changwon)
and age (only total).

*Subjects without water fluoridation program in Geoje and Changwon.
TSubjects with water fluoridation program in Geoje and Changwon.
Univariate analysis of variance.

Estimated marginal means were adjusted for gender, region (Geoje &
Changwon) and number of fissure sealed teeth or surfaces.

SE: standard error.
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