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Table 1, Prevalence rate of dental erosion between the group exposed to acid and the group not exposed to

acid {unit : number of workers, (%))

Grade of dental erosion +
p value
0 1 2 3 4 5
Total 646(74.6) 167(19.3) 20(2.3) 23(2.7) 8(0.9) 2(0.2) 0.000
Exposed 318(65.3)  124(25.5) 14(2.9) 22(4.5) 7(1.4) 2(0.4)
Not exposed 328(86.5) 43(11.3) 6(1.6) 1(0.3) 1(0.3)
+ : p{0.01 by Fisher s exact test, comparison between exposed and not exposed group to acid
Table 2, Number of eroded teeth in subjects exposed to acid and in the group not exposed 1o acid
N Eroded teeth value |
Mean SD p
Total 866 0.99 2,19 0,000
Exposed 487 1.44 2,59
Not exposed 379 0.42 1.32

t+ : p¢0.01 by t-test, comparison between exposed and not exposed group to acid

o), AT 22AY A AFeA o 22A
o] B2 W89 v, FAZE A i ES] v
& 98l A Chi-square A& AME3HAH

RO} P FHFX RA o)A 5] FA 3T
e BAHEA S o] &3l3ln thEujages
+ Duncang AME3Elg o A7 WiHE ttestE
AHg-3HSc,

ol AF {HET oo YL v|H e A
ZEE AEa9e Fohl7] YEA Kol FH
8o0d7te] EYA PSR Chisquare HAE
o] &3 o1& B3 Rl HPaIoE A
B HSES SYHSE gt ol 2 A2 37
42 AAIE g

ol MY & stepwiseR 3t ZHYATE
oA ol s 908 3t 7 s 9
FxE= W) (odds ratio)d o8-8kl ZARBITE,
Aed f5o e RAR|olAF 9 7HFA A A
ofA|roll F-2 vl 2919 E4S M E O
SA YA & AHE3H

3. A7 44

3.1, X|otsAE e AlEf

311 AopAE AdE

Aol & d 2R AopAF FHES 1E
7} 25.5%, 25 2,9%, 3% 4.5%, 4% 1,4% 2|1 5
57} 0.4%2 YEETHTable 1),

3.1.2, F2jolAlg

Zr 222} 7igle] FHA AL Y Y XoAlE
o} 4= Atol iF @ FEA A 1,442 Abel]
297 e 229 04280} AN §o3)
Al =7 vebstth(Table 2).
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ole] AL E 7HFA|2 Fofg 71| F-4 x|}
2G5 At 2 H 2R 2,282 At k& E R
@& Z2A49] 0.499] w3 FoJ3iA = A ekttt
(Table 3),



540 } Korean Acad Dent Health Vol 26, Na. 4, 2002

Table 3. Number of eroded teeth weighed in subjects exposed to acid and in group not exposed

N Me:;roded teeth(weLghted)SD p value t
Total 866 1.50 4.45
Exposed 487 2.28 5.62 0.000
Not exposed 379 0.49 1.69

t+ : p€0.01 by t-test, comparison between exposed and not exposed group to acid

Table 4, Prevalence and severity of dental erosion in the upper teeth (unit : number of workers, (%))

Grade of dental erosion

Tooth No
0 1 2 3 4 S
17 448(92.0)
16 427(87.7) 1( 0,2)
15 443(91.0)
14 462(94.9) 1(0.2) 1(0.2) 1(0.2)
13 449(92.2) 3(0.6) 4(0,8) 2004 1(0.2)
12 398(81.7) 35(7.2) 9(1.8) 7(1.4) 2(0.4)
11 305(62.6) 107(22.0) 7(1.4) 16( 3.3) 1(0.2) 1(0.2)
21 299(61.4) 115(23.6) 9(1.8 14( 2,9) 1(0.2)
22 381(78.2) 49(10.1) 5(1,0) 10(2.1) 1(0.2) 2(0.4)
23 448(92.0) 5( 1.0) 2(04) 5( 1.0) 1(0,2)
24 463(95.1) 1(0.2)
25 438(89.9) 1(0,2) 1(0.2)
26 415(89.9) 1(0.2) 1(0.2)
27 447(91,8)

Table 5, Prevalence and severity of dental erosion in the lower teeth(unit : number of workers, (%))

Grade of dental erosion

Tooth No
0 1 2 3 4 5

37 405(83.2)
36 385(79.1)
35 438(89.9) 1(0.2) 2(0.4)

457(93.8) 1(0.2) 2(0.4) 3( 0.6) 1(0.2)
33 451(92.6) 5(1,0) 8(1.6) 7( 1.4) 3(0.3)
32 423(86.9) 36(7.4) 4(0.8) 8(1.6) 4(0.8)
31 406(83.4) 51(10.5) 2(0.4) 9( 1.8) 5(1.0)
41 409(84.0) 45(9.2) 20049 11(2.3) 4(0.8)
42 436(89.5) 27(5.5) 1(0.2) 10(2,1) 3(0.6)
43 458(94.0) 2(0.4) 6(1,2) 9( 1.8)
4 465(95.5) 3(0.6) 1(0.2)
45 431(88.5) 1(0.2)
46 387(79.5) 1(0,2)

47 401(82.3)
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Table 6, Prevalence of dental erosion between the anterior and the posterior teeth in the group exposed to acid

(unit : number of workers, (%))

Anterior teeth

- - p value '
without with
Total 321(65.9) 166(34.1)
Posterior teeth without 318(65.3) 154(31.6) 0,000
with 3(0.6) 12( 2.5)

+ : p{0.01 by Fisher’s exact test, comparison between anterior and posterior teeth in the group exposed to acid

Table 7. Prevalence of dental erosion between the anterior and the posterior teeth in the group not exposed to

acid {unit : number of workers, (%]}

Anterior teeth
- p value
without with
Total 330(87.1) 49(12.9)
Posterior teeth without 328(86.5) 47(12.4) 0.083
with 2(0.5) 2(0.5)

Table 8. Prevalence of dental erosion between the upper and thelower teeth in the group exposed to acid

(unit : number of workers, (%))

Upper teeth +
without - with p value
Total 332(68.2) 155(31.8)
Lower teeth without 318(65.3) 89(18.3) 0.000
with 14(2.9) 66(13.6)

+ : p{0.01 by Chi-square test, comparison between upper and lower teeth in the group exposed to acid

3.2, X|0j x|opRAIS HE A

321 A X 4

orx|ote] 44 by B¥x e FAEG A
A 5-A el A VEbstth(Table 4).

ateta]ole] 79+ Table 59 2t}

32298594 &jo] Wl

(1) AX| 9} FA 4 9] ¥l

Atol & E Z2ate] 39 AR FA Y F
Ao Fo3tA EA #A3}AcH(Table 6). 12
U At 2 HA] oo 22ale] A9 AxjelA T
AR} FA G IAT FAH L KA
o tcH(Table 7).

(2) 23et34 stk vl

Ao =& E Z2A8) o) eEHA e 224
B Adetella sttt A WA 3 rH(Table 8,
Table 9).

33 37 o545 Hln

33.1. 3% XolRAF FHE N

FRE AoAF FHES T 1(E5AR™
£ 33.7%, 3% W(EAXAZ)E 21.8%, T4 I
(Z2AAAZR)L 62.8%, 34 V(ZAAAR)E
75.0%, 33 V(EHAAZ)E 28.6%F Fisher's
exact 2% A% FAHoR FoF Aol& YEIW
tH(Table 10).
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Table 9. Prevalence of dental erosion between the upper and the lower teeth in the group not exposed to acid
{unit : number of workers, (%))

Upper teeth +
without - with p value
Total 332(87.6) 47(12.4)
Lower teeth without 328(86,5) 35(9.2) 0.000
with 4(1.1) 12( 3.2)

+ : p{0.01 by Fisher’s exact test, comparison between upper and lower teeth in the group not exposed to acid

Table 10, Prevalence rate of dental erosion in factories (unit : number of workers, (%))

Grade of dental erosion

N
Factory 5 ] > 3 y 5 p value
Total 318(65.3)  124(25.5)  14(2.9) 22(4.5) 7(1.4) 2(0.4)
I 218(66.3) 88(26.7) 7(2.1) 13( 4.0) 3(0.9)
i 43(78.2) 5(9.1) 2(3.6) 3(5.5) 2(3.6)
m 16(37.2) 21(48.8) 2(3.6) 2(4.7) 2047 0.000
v 1(25.0) 1(25.0) 1(25.0) 1(25.0)
\' 40(71.4) 9(16.1) 2(3.6) 4(7.1) 1(1.8)

+ : p{0.01 by Fisher’s exact test, comparison between upper and lower teeth in the group not exposed to acid

Table 11, Mean of number of eroded teeth in factories

Eroded teeth +
Factory N Niean 5 p value

Total 487 1.44 2,59
1 329 1.22 2,24

11 55 1.38 3.28 0.000
m 43 3.19 3.33
v 4 6.00 4,97
A 56 1.13 2,21

+ : p(0,01 by ANOVA test, comparison among factories

3.3.2. 38 FAR oAl vl

TAY B AFE % VUt 6.00, 8 I
©]3.19, 33 17} 1.38, 3% 10] 1.22, 3% V7}
1.130.8 et} olE Alolo] £AHEN i B
AR g 5% xo)7} UYL Duncang ©]&-5
e Edd 23 33 1 v °0E F3ES
)7t ol Ao 2 YERstth(Table 11).

3.3.3. 33E 7S AR 4 Ao} A4 vl
T4 A AR A A FE T VL
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1.89%¥ T 12 17302 HAA Ay FAd
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Fod3HA & #g Bolx: Aoz JEhtthTable
12),
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Table 12, Weighted mean index of weighed eroded teeth in factories

Factory N ME;::ed teeth(welghtescg p value !
Total 487 2,28 5.62
[ 329 1.73 4,02
I 55 3.24 9.53
m 43 5.00 8,17 0.000
v 4 11.25 11,59
v 56 1.89 4,51

+ : p{0.01 by ANOVA test, comparison among factories

Table 13. Prevalence rate of dental erosion by industrial type {(unit : number of workers, (%))

Grade of dental erosion

Factory 0 (n=318) 1(n=124) 2 (n=14) 3 (n=22) 4 (n=7) 5 (n=2)
Total 318(65.3) 24(25.5) 14(2,9) 22(4.5) 7(1.4) 2(0.4)
Galvanizing 218(66.3) 88(26.7) 7(2.1) 13( 4.0 3(0.9)
Battery 100(63.3) 36(22.8) 7( 4.4) 9(5.7) 4(2.5) 2(1,3)
Table 14, Mean of number of eroded teeth by industrial type
Factory N Mean SD p valuet
Total 487 1,44+259
Galvanizing 329 1.22+224 0.000
Battery 158 1.90 +3.17
+ : p{0.01 by t-test, comparison between galvanizing and battery factories
FEAUGT 24 AZHLY Ko AF | YERITHTable 15).

HEL 2AXAZF ] 36.7%2 BEA TR
33, 7%5.c} A JERE A Fisher's exact 42
3} pvaluegto] 0.085 & BAH 02 fof3lAle &
S} (Table 13).

342 F-A R o4 HlaL

ZA2) AzFRY BAAAFE 19022 &
A8 49 1,280 BARCE {Fo3HA EA
Uebtc(Table 14),

3.4.3. A0 71 A R4 A op x| vl
AR AN G FAAAZTE T2 IM
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35.1. ZAH ALY Abe] =& f5 ol thE o]
24 4%

FARE 58 AR & 23R Y Table 16
o} gk, o]E WS 2ol Aol efel 237l 1
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o7} gl Ao 2 vehsich
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Table 15, Weighted mean index of weighed eroded teeth by industrial type

Factory N li;;i:d teem(welgh;;d) p value +
Total 487 228 5.62

Galvanizing 329 1.73 4,02 0.000
Battery 158 3.44 7.86

t : p€0.01 by t-test, comparison between galvanizing and battery factories

Table 16, Bivariate analysis between the group exposed to acid and the group not exposed to acid

Exposed (n=487)

Not exposed (n=379) p value
Age 38.12+8,387 35,22+7,57% 0.000
Years of service 10,50+6,921 6,94+5 74 0.000
Brittle teeth 11.9% 7.1% 0.049
Discoloration of gum 3.6% 7.8% 0,023
Tooth brushing method(rolling) 49.3% 59.5% 0.017
mask 80,9% 88,5% 0.004
+: Mean£SD

Table 17, Multivariate logistic regression analysis between the group exposed to acid and the group not

exposed to acid
Variables Odds ratio 95% CI? p value
Acid (exposed) 3.48 2.25-5.37 0.0001
Years of service 1.33 1,13-1.56 0.0007
Tooth brushing frequency(rolling method) 0.73 0.56-0,95 0.0183

+ : 95% confidence intervals for odds ratio

i3] olr7] Y3 170 )] Xopi-245E 714
I e A A3 HAAL UA S A 9E S
HE2 3l A2 AR E A3 HE o At
of &g %97} Aol x&HA] & 79 v3)
RoptAlZo) A P ET} 3 48u), 2F-7)3te] 3
7HE5 1,334 718k A2 vebgtt, 22v
3L AN A€ 35Tt F718HE 0.7349)
¥ %7} ZH4adhs A o2 vebdti(Table 17).
x)ol i A12-g et 7HA L Qe A9k 1%
2 e A48 FHU5E 31 I3y 2F7IE
b3} Bhed QAR 2F7IZbo] MR A nlX=
A& FAst A2 AR S AP A,
Atol 2@ 7o XoppAtA o] YT} 4.32

2 BA olde 3485} A Rttt 2y A
&3 Slgato|7} Aoli4] LA o] ¥ WHelole
2 G A A B Ao JEN T 25717
7% 5-10d 0| Xjo Al a9 o] 19622 1}
ERtom 32 40thollM 1,742 Xl
AE8 HeP AT 300 Tt ME 0,482 WAl Y
ERsttH(Table 18).

3.5.3 S xjol x5l it thE3 A £ d3
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F2 3 378 & A S of Al =&
¥ 22A7} At k& H]A & 22ARY 0.9,
o)zt F7185 0,30, Aot 27k gt
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Table 18, Multivariate logistic regression analysis between the group exposed to acid and the group not
exposed 1o acid after age and years of service are changed using dummy variables

Variables Odds ratio 95% CI* p value
Acid (exposed) 4,32 2.79:6.69 0.0001
Years of service(5-10year) 1.96 1.27-3.04 0.0026
Age((30year) 0.48 0.27-0.85 0.0121
Age(40-49year) 1.74 1.12-2.70 0.0130
Tooth brushing frequency(rolling method) 0.75 0.58-0.98 0.0340
t : 95% confidence intervals for odds ratio
Table 19, Stepwise multiple regression analysis using eroded teeth and other variables

Variables Regression Coefficient Standard Error p value R-square
Acid(exposed) 0.99 0.28 0.0005

Brittle teeth 1.29 0.39 0.0010 10,3%
Age(per 10year) 0.30 0.14 0.0409

Table 20. Stepwise multiple regression analysis between the group exposed to acid and the group not exposed
to acid after age and years of service are changed using dummy variables

Variables Regression Coefficient Standard Error p value R-square
Acid(exposed) 0.98 0.20 0.0001

Brittle teeth 1.21 0.38 0.0018 29.5%
Age(40-49year) 0.82 0.27 0.0028 -
Years of service(5-10year) 0.73 0.27 0.0074

Table 21, Stepwise multiple regression analysis using weighted eroded teeth and other variables

Variables Regression Coefficient Standard Error p value R-square
Acid(exposed) 1.83 0.37 0.0001

Age(per 10year) 0.67 0.21 0.0013 7.0%
Brittle teeth 1.42 0.61 0.0201

73%7} 1.292 JERETHTable 19).

BAsolRFE FHUSE B O ARY
& AANG A d8Y 2F70E BARE o 4
o & 7% 0.98, A& 40t oA 0.82, <77
Zto] 5108 ™ 0.73, Xjolrp FAERT G
7Z$-0|A 1,212 YERGTH(Table 20).

35.4 7FE AKX ot Ao Ui o3 A
At

7t AR A A S E FEHAFE 3o 453
HENE At AE o HAAFI Fl &8 2
2AeA 1,83, 7} o whet 0.67, Xloprt F22
o 9§ A9 1,428 YERgti(Table 21).

A 2H7IZE JPASEEIL 7HE AR A
olAFE FEMFE 3 JFIAEN & AW}
RAE w ol xF @ ¢ 1.87, 0olM 1.43, A
op7} F2 ki @it A-9ollA 1,462 eyttt
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Table 22, Stepwise multiple regression analysis of weighted eroded teeth index between the group exposed to acid
and the group not exposed to acid after age and years of service are changed using dummy variables

Variables Regression Coefficient Standard Error p value R-square
Acid(exposed) 1,87 0.28 0.0001 16.8%
Age(40-49year) 1.43 0.40 0.0004
Brittle teeth 1.46 0.60 0.0149

(Table 22). €},
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Dental erosion prevalence and risk factors in

galvanizing and battery manufacture factory workers

Chung-Ho Choi', Baek-1l Kim, Ho-Keun Kwon
'Department of Dentistry, College of Medicine, Soonchunhyang University
Department of Preventive Dentistry and Public Oral Health, College of Dentistry, Yonsei University

Key words : dental erosion, number of eroded teeth, prevalence, risk factor

The object of this study was to investigate the prevalence rate and risk factors of dental erosion for the
purpose of providing basic data to an occupational dental health program. Recruited as study subjects
were 866 workers in one galvanizing and four battery manufacture factories from March to September,
2000. A questionnaire was administered to workers for information about sociodemographic status, gastric
symptoms, dietary habits, medication and symptoms of the body, Clinical oral examinations assessed
presence or absence of dental erosion using a classification by Cate, The prevalence rate of dental erosion,
the mean number of teeth eroded and eroded teeth(weighted) were calculated, These variables were
compared among industry type, factories and location, Logistic regression and multiple regression were

analysed for statistical analysis, The results were as follows ;

1. The prevalence rates of dental erosion were Grade 1(25,5%), Grade 2(2.9%), Grade 3(4.5%), Grade
4(1,4%), Grade 5(0.4%6) and total(34.7%) in workers exposed to acid. The number of eroded teeth was
1.44%2,59 and eroded teeth(weighted) was 2,28+5 62,

2. The dental erosion was higher in anterior and upper teeth than in posterior and lower teeth in workers
exposed to acid(p({0.05). The dental erosion was higher in upper teeth than in lower teeth in non-
exposed workers(p(0.05).

3. In workers exposed to acid, there were significant differences in the prevalence- of dental erosion,
eroded teeth and eroded teeth(weighted) among factories(p(0.01).

4, In workers exposed to acid, there were significant differences in the eroded teeth and eroded teeth
(weighted) between the two industries (p{0.01),

5. The risk factors for the prevalence of dental erosion were acid(odds ratio: 3.48), service year(odds ratio:
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1.33) and frequency of tooth brushing by rolling method(odds ratio: 0,73).

6. The risk factors for the number of eroded teeth were acid(B: 0.99), age(B: 0.30) and brittle teeth(B:
1.29), and for the number of eroded teeth(weighted) were acid(B: 1,83), age(B: 0.67) and brittle
teeth(B: 1,42),

7. When age and service year were changed as dummy variables, the risk factors for the prevalence of
dental erosion were acid(odds ratio: 4,32), service years(5-10years)(odds ratio: 1.33), age(40-
49years)(odds ratio: 1,74), age({30years)(odds ratio: 0.50) and frequency of tooth brushing(odds ratio:
0.75).

8. When age and service year were changed as dummy variables, the risk factors for eroded teeth were
acid(B: 0.98), service years(5-10years)(B: 0.73), age(40-49years)(B: 0.82) and brittle teeth(B: 1.21) and
for eroded teeth(weighted) were acid(B: 1.87), age(40-49years)(B: 1,43) and brittle teeth(B: 1.46).



