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making reliable diagnosis of dental 
erosion using the TWI index. The limi- 
tation of the TWI index is that the am- 
biguous term ”tooth wear’’ is much 
less appropriate than the clear t e rn  
”dental erosion,” “dental abrasion,” 
and “dental attrition.” Hence, using 
the TWI index, it is not possible to 
determine the etiology of dental ero- 
sion, dental abrasion, or dental attri- 
tion. To prevent dental erosion and to 
make a clinical differential diagnosis 
between dental erosion, dental abra- 
sion, and dental attrition, pathogno- 
monic features are critical. In these 
points, the criteria used in this study 
were more appropriate. Moreover, a 
kappa coefficient of 0.9 for dental ero- 
sion showed that it was a reliable in- 
dex. Additional studies need to be con- 
ducted using these criteria in different 
populations. 

Traditionally, wearing masks as 
personal protective equipment (PPE) 
was the most common recommenda- 
tion for protection from the hazardous 
environment (27). This study showed 
that the odds of overall occupational 
dental erosion was 0.63 times less for 
workers wearing respiratory masks 
than for workers not wearing masks. 
It also showed the limitation of wear- 
ing masks, ie:, wearing masks was not 
effective for preventing severe occu- 
pational dental erosion. For the pre- 
vention of severe occupational dental 
erosion, the reduction of the ambient 
acid level is the measure of choice. PPE 
such as respiratory masks can be used 
for short-term operations where engP 
neering controls may be a very expen- 
sive alternative. Hence, these results of 
this study support the general para- 
digm that PPE such as respiratory 
mask can be used as a final line of 
defense for protecting the employee 
against potentially harmful conditions 
in the work environment (27). 
Gargling has been a routine pro- 

gram of a worksite health promotion 
(20). The results of this study found 
that it was not associated with occupa- 
tional dental erosion. Although 
mouthrinsing could be thought to re- 
duce the acidity in an oral cavity that 
caused the dental erosion in general, 
the results of this study indicated that 
it did not protect against inhalation of 
the harmful acidic airborne material. 

In evaluating the associations of be- 
haviors, wearing masks actually re- 
duced the risk of overall occupational 
dental erosion. Because PPE such as 

respiratory masks could be uncom- 
fortable, the results showed that 
around 80 percent of workers avoided 
their use (Table 2). If workers do not 
understand the reasons for using a 
mask, they are likely to misuse the 
devices and consequently do not re- 
ceive the necessary protection. Work- 
ers’ acceptance is a salient factor for 
the successful use of PPE. It was no 
surprise that behavioral change was 
the most important factor in KAP 
models (28). AIthoughknowledge had 
no association with occupational den- 
tal erosion in this study, it should be 
remembered that the utility of knowl- 
edge is necessary, but not sufficient to 
facilitate behavior change (29). The 
finding that more workers supported 
the execution of WOHP if they had 
occupational dental erosion than if 
they did not showed that the injuries 
by occupational dental erosion taught 
the workers the need for WOHP. This 
positive opinion on WOHP will in- 
crease one’s belief in ability to perform 
the behavior (28). 

In many countries, occupational 
hazards are the responsibility of man- 
agers and owners of factories who 
would be held liable for the resulting 
harm. The design of the factory envi- 
ronment and working practice are 
more important than the individual 
worker’s knowledge and behavior. In 
this context, it would have been more 
useful to identify knowledge and 
opinions among those with responsi- 
bility for worksite practices and envi- 
ronment. 

References 
1. Pindborg JS. Pathology of the dental hard 

tissue. Cophenhagen: Munksgard, 1970 
312. 

2. Kim HD, Kim JB. An epidemiologic 
study on dental erosion among workers 
exposed to acids in Korea. J Korean Acad 
Dent Health 1994;18:303-38. 

3. ten Bruggen Cate HJ. Dental erosion in 
industry. Br J Ind Med 1968;25:249-66. 

4. Tuominen M, Tuominen R, Ranta K, 
Ranta H. Association between acid 
fumes in the work environment and den- 
tal erosion. Scand J Work Environ Health 
1989;15:335-8. 

5. Petersen PE, Gormsen C. Oral conditions 
among German battery factory workers. 
Community Dent Oral Epidemioll991; 
19104-6. 

6. Lynch JB, Bell J. Dental erosion in work- 
ers exposed to inorganic acid fumes. Br J 
M Med 1947$:84-6. 

7. Elsbury WB, Browne RC, Boyes J. Ero- 
sion of teeth due to tartaric acid dust. Br 
J M u s t  Med 1951;8:179-80. 

8. Malcolm D, Paul E. Erosion of the teeth 

due to sulfuric acid in the battery indus- 
try. Br J Ind Med 1961;1863-9. 

9. Skogedal 0, Silness J, Tangerud T, Lae- 
greid 0, Gilhuus-Moe 0. Pilot study on 
dental erosion in a Norwegian electro- 
lytic zinc factory. Community Dent Oral 
Epidemiol1977;5:24&51. 

10. Remijn B, Koster P, Houthuijs D, Boleij J, 
Willems H, Brunekreef B, et al. Zinc chlo- 
ride, zinc oxide, hydrochloric acid expo- 
sure and dental erosion in a zinc ealva- 
niZing plant. Ann &cup Hyg 19&253: 
299-307. 

11. Centerwall BS, Armstrong CW, Funk- 
houser L, Elzay RP. Erosion of dental 
enamel among competitive swimmers at 
a gas-chlorinated swimming pool. Am J 
Epidemiol1986;123,641-7. 

12. Hah YJ, Lee KM. Erosion of workers due 
to sulfuric acid exposure in the storage 
battery industry. J Catholic Med CoU 

13. Tuominen M, Tuominen R. Tooth surface 
loss and associated factors among factory 
workers in Finland and Tanzania. Com- 
munity Dent Health 1992;9:143-50. 

14. Goto H, Kosaka M, Ueda T, Yoshida M, 
Hara I. Association between dental 
rosion and exposure to acids in a chemi- 

1991A11:69-75. 

cal factory. sangyo Eiseigaku Zasshi 
199638:165-71. 

15. Chikte UM, Josie-Perez AM. Industrial 
dental erosion: a cross-sectional, a m -  
parative study. SADJ 1999;54:5316. 

16. Fukuyo S, Nonaka K, Shinozaki T, Moto- 
hashi M, Yano T. Prevalence of dental 
erosion caused by sulfuric acid fumes in 
a smelter in Japan. Sangyo Eiseigaku 
zasshi 1999$1:8&94. 

17. Amin Wh4, Al-Omoush SA, Hattab FN. 
Oral health status of workers exposed to 
acid fumes in phospate and battery in- 
dustries in Jordan. Int Dent J 2001;51:169- 
74. 

18. Kim HD, Kim JB. The distribution and 
prevalence of industrial dental erosion 
among workers exposed to adds in Ko- 
rea. Proceedings of the 2nd Congress of 
Asian Academic Preventive Dentistry, 
1997;17482. 

19. Kim JB, Paik DI, Moon HS, Kim HD. 
Knowledge, opinion, and practices about 
oral health of worekers exposed to acids 
in Korea. J Korean Acad Dent Health 
1997;21:156-86. 

20. Imfeld. Dental erosion. Definition, dassi- 
fication and links. Eur J Oral Sci 1996;lM 

21. Cho KS. Occupational health. Seoul. Su- 
moonsa, 1991. 

22. ten Cate JM, Imfeld T. Eur J Oral sci 1996; 
1M150. 

23. Gamble J, Jones W, Hancock J, Meck- 
stroth RL. Epidemiological-environ- 
mental study of lead add battery work- 
ers. III. Chronic effects of sulfuric acid on 
the respiratory system and teeth. Envi- 
ron Res 1984;3530-52. 

24. SmithBGN, Knight JK. Anindex of meas- 
uring the wear of teeth. Br Dent J 1984; 
156:435-8. 

25. Zero DT. Etiology of dental erosion-ex- 
trinsic factors. Eur J Oral Sci 1996;104: 

26. Lussi A. Dental erosion. Clinical diag- 
nisis and case history taking. Eur J Oral 
Sci 1996;1M191-8. 

151-5. 

162-77. 



Vol. 63, No. 4, Fall 2003 249 

27. Hansen DJ, ed. The work environment. 
Vol 1. Occupational health fundamen- 
tab. Chelsea, MI: Lewis Publishers, 1991. 

28. Rosenstodc IM, Strecher VJ, Becker MH. 

Social learning theory and the health be- 
lief model. Health Educ Q 1988;15175- 
83. 

29. Green LW, Krueter MW, Deeds SG, and 

Pahidge KB. Health education planning: 
a diagnostic approach. Palo Alto, CA: 
Mayfield Publishing Company, 1980. 


