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Distribution of dental erosion and its related factors
among workers in factories that use acids
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Accepted: December 2, 2016 dietary, systemic, and gastric) and its associated factors among workers in factories that use acids,

Methods: Of 89,034 workers from 4,625 factories that use acids, 716 workers from 38 factories were
selected for this cross-sectional epidemiological study by using three-stage stratified cluster sampling.
Evaluation for dental erosion was performed by a trained dentist by using Kim’s criteria, and a saliva
sample was collected directly from each participant, Data on acid sources and associated factors were
collected by using questionnaires, By using a complex sample analysis, the T test and Rao-Scott chi-
square test were applied to analyze the distribution of four acid factors and to evaluate the associated
factors,

Results: The prevalence of overall dental erosion was 37.7% for occupational dental erosion, 23.1%
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SAA] MG TEANA ek TaERe] T4 okt
(P=0.007). A1%13} B2 GOIA AFe] L] Tt Bz 1g]
A Rolel Ae7]7h R4 291 5 B o]3k ol Aol

- o
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A AR FAFGAEEAF 89,0348 9] UHtd S-S 45l 2 AolE Holx] ¢rotkP>0.05), A4l 88l 5 1EY ofet
o AR A BEE Y0 A9 HARde]  olnrt AzdREld WAz EEAd Bt AR
16.6%°1% 31, Aol 83.4%0]310m, o/ g9 ¢ vAxe]  Fo3HA =UThP=0.008). A%, X7BF0E S, 4HeE7]7t, &
46201913 AZo] 54901014, Az MAZANAET o 2e AEPrRAA HAZITZARLG Fto, B
W0 Fn7E = tHP<0.001)(Table 1). &5 E3H A 2GE AFOE {81 SITHP>0.05). o "ol =, A=Y} H|A =
Table 1. Characteristics of participants
Occupation
Variables Category N Non-Manufacturing” Manufacturing P-value'
N %" (95% CI) N %" (95% CI)
Age (years) <29 137 26 27.5(22.1-33.7) 111 72.5(66.3-77.9) 0.189
30-39 249 40 22.1(13.7-33.8) 209 77.9 (66.2-86.3)
40-49 232 21 17.3(11.7-24.8) 211 82.7(75.2-88.3)
>50 98 8 15.0(6.9-29.5) 90 85.0(70.5-93.1)
Sex Male 624 68 16.6 (11.3-23.8) 556 83.4(76.2-88.7) <0.001
Female 92 27 46.0 (41-51) 65 54.0 (49-59)
Occupational acid exposure <1 272 42 22.4(14.7-32.6) 230 77.6 (67.4-85.3) 0.052
(year) 1-5 184 30 27.5(19.7-36.9) 154 72.5(63.1-80.3)
6-10 68 9 12.7 (7.2-21.5) 59 87.3(78.5-92.8)
>11 192 14 15.7(10.5-22.8) 178 84.3 (77.2-89.5)
Sour food Little 420 60 24.1(19.6-29.3) 360 75.9 (70.7-80.4) 0.069
Much 294 35 17.3(10.6-26.9) 259 82.7(73.1-89.4)
Diabetes No 703 93 20.8(15.5-27.4) 610 79.2(72.6-84.5) 0.578
Yes 13 2 27.5(8.2-61.8) 11 72.5(38.2-91.8)
Hypertension” No 691 93 21.3(15.6-28.3) 598 78.7 (71.7-84.4) 0.008
Yes 25 2 103 (6.1-17) 23 89.7(83-93.9)
Rumination No 675 89 21.2(15.8-27.9) 586 78.8(72.1-84.2) 0.222
Yes 38 6 17.3(10.1-28.1) 32 82.7(71.9-89.9)
Income (million won/year) <15 18 2 12.2(8.7-16.9) 16 87.8(83.1-91.3) 0.007
<30 184 34 22.4(13.6-34.7) 150 77.6(65.3-86.4)
<50 265 38 24.2(18.2-31.4) 227 75.8 (68.6-81.8)
<70 131 11 17.3(12.7-23.2) 120 82.7 (76.8-87.3)
>70 114 10 12.4(10.1-15.2) 104 87.6(84.8-89.9)
Smoking No 410 63 243(18.1-31.8) 347 75.7 (68.2-81.9) 0.034
Yes 304 32 16.5(10.3-25.3) 272 83.5(74.7-89.7)
Drinking No 210 41 32.2 (24.3-41.3) 169 67.8(58.7-75.7) <0.001
Yes 506 54 16.4(12-21.9) 452 83.6(78.1-88)
Tooth brushing <2 312 39 18.7(12.5-27.1) 273 81.3(72.9-87.5) 0.050
>3 401 55 22.8(18.1-28.4) 346 77.2(71.6-81.9)
Mask protection No 366 66 30.5 (24.2-37.9) 300 69.5 (62.2-75.8) <0.001
Yes 350 29 10.4 (6.9-15.6) 321 89.6(84.4-93.1)
Dental cervical abrasion No 585 84 22.1(16-29.7) 501 77.9 (70.3-84) 0.131
Yes 121 11 16.2 (10.3-24.5) 110 83.8 (75.5-89.7)
Dental attrition No 629 89 22.7(17-29.6) 540 77.3(70.4-83) 0.035
Yes 77 6 11.6 (5.7-22) 71 88.4 (78-94.3)
Saliva flow rate (ml/min) 698 94 0.276"(0.018) 604 03117 (0.009) 0.099°

*Weighted value for the total population of 89,034 person.
9Non-Manufacturing includes laboratory workers.
TObtained by Rao-Scott Chi-Square Test.
TObtained by T-test in complex sample analysis. Values represent mean (standard error).

Bold denotes statistical significance at P<0.05.
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Table 2. Prevalence of acid sources among participants (n=716)
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3. Ao| YMHE X|otEMF(1-5k) FHE

AeZ QoI Ao AF(1-55)2] FHES 7HAE A4
Sho] TRl 89,034 AR FANG A=A ol tste] B7FsHA
o}, HA| AR EAFE L EA A JoHRrAS(1-55)] R ES
57.4%0°12 1L, ol 2440l 37.7%, Aol 23.1%, HAlAdo]
3.1%, Aol 3.2%= =0l QISITHFEig. 2). EH Ak ¢

Source of acid
Variable Occupational Dietary Systemic Gastric
n %" (95% CI) n %" (95% CD n %" (95% CD) n %" (95% CI)
Total 444 62.5(55.7-68.8) 294 45.3 (36.3-54.6) 30 3.7 (2.4-5.98) 38 6.0(4.5-8.1)
Age
<40 years 232 61.3(53.7-68.4) 192 54.3 (41.4-66.6) 5 1.4(0.5-3.7) 20 5.9(3.6-9.7)
>40 years 212 64.3 (56.7-71.3) 102 31.1(28.4-34) 25 7.4(5.4-10.1) 18 6.2(4.9-7.7)
Sex
Male 406 65.2(56.7-72.9) 251 46.3 (36-56.9) 27 4.1(2.5-6.6) 32 6.4 (4.7-8.7)
Female 38 46.5 (40-53.1) 43 39.6 (34.4-45) 3 1.7(0.9-2.9) 6 3.6(2.9-4.5)
Occupational acid exposure
No 0 0.0(0-0) 119 47.0(35.1-59.3) 10 2.7(1.4-5.3) 13 7.7 (3.6-15.7)
Yes 444 100.0 (100-100) 175 44.3 (36.9-51.9) 20 4.4(2.7-6.9) 25 5.0(3.7-6.8)
Dental cervical abrasion
No 372 63.7 (57.7-69.4) 244 46.3 (36-56.9) 20 3.4(2.1-5.4) 32 6.2(4.2-89)
Yes 67 57.7 (43.3-70.9) 47 41.4(37-45.9) 10 5.9(3.2-10.7) 6 5.7 (3.8-8.4)
Dental attrition
No 389 62.2 (54.7-69.1) 261 45.0 (37.4-52.8) 27 3.8(2.5-5.6) 32 5.3(4.3-6.5)
Yes 50 06.4(59-73.2) 30 48.7 (30.4-67.4) 3 3.8(1.2-11.3) 6 11.2(6.6-18.2)
Weighted value for the total population of 89,034 person.
All of the results are from the multiple responses.
A B
Overall dental erosion Severe dental erosion
50+ 50+
45 45 1
40 A 37.7 40 -
< 351 = 351
X X
g 307 g 307
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Fig. 2. Prevalence of overall dental erosion (A) and severe dental erosion (B) according to acid sources.
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Table 3. Prevalence of overall dental erosion (G1-5) according to acid sources exposed (n=716)

Prevalence of overall dental Erosion* (%)

Source of acid
Variable Occupational Dietary Systemic Gastric
No Yes P No Yes P No Yes P No Yes P
(n=272) (n=444) (n=422) (=294) (n=686)  (n=30) n=678) =38
Total 51.8 60.8 0.005 57.9 56.5 0.738 56.8 74.3 0.029 57.3 61.8 0.342
Age
<40 years 38.5 50.9  <0.001 44.2 47.1 0.751 46.0 58.8 0.495 45.6 56.4 0.051
>40 years 74.1 75.9 0.669 72.1 82.3 0.005 75.0 78.9 0.513 75.9 69.9 0.227
Sex
Male 57.6 64.4 0.055 64.2 59.3 0.255 61.7 72.5 0.127 61.9 67.8 0.269
Female 30.3 31.6 0.71 26.1 38.2 0.026 29.7 100.0  <0.001 32.0 0.0 <0.001
Acid exposure
No 51.8 - 51.4 52.2 0.824 51.1 75.7 0.058 52.5 47.6 0.326
Yes 60.8 - 61.6 59.3 0.688 60.2 73.7 0.072 60.1 748  <0.001
Dental cervical abrasion
No 44.1 59.6  <0.001 54.9 52.4 0.644 53.2 77.0 0.004 53.7 60.0 0.137
yes 86.4 68.1 0.001 72.3 80.8 0.135 76.4 66.2 0.492 76.1 71.7 0.423
Dental attrition
No 473 60.1 0.001 57.0 52.8 0.064 54.5 74.9 0.009 55.5 53.1 0.8
Yes 84.1 65.5 0.009 64.4 78.6 0.419 71.8 70.3 0.918 69.7 88.0 0.001
*Weighted value for the total population of 89,034 person.
All of the results are from the multiple responses.
Obtained by Rao-Scott Chi-Square Test.
Bold denotes statistical significance at P<0.05.
A mEARe] HopAlS FHES AHEH, A4 8Qlo] k= 4, Ao] IMYE VL X[OIRAIF(3-5r) REHE
=5 9 60.8%, Aol aslel lezH A9 56.5%, A4 42 Az QI IMEX o AIZ(3-55)9 FHES TS
o

of Ly S 74.3%, A a8l
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Table 4. Prevalence of severe dental erosion (G3-5) according to the acid sources exposed (n=716)

Prevalence of severe dental Erosion* (%)

Source of acid
Variable Occupational Dietary Systemic Gastric
No Yes P No Yes P No Yes P No Yes P
n=272) (n=444) n=422) (n=294) (n=686) (M=30) n=678) (=38)
Total 16.7 17.0 0.957 15.8 17.4 0.493 159 422 <0.001 15.9 32.4 0.002
Age
<40 years 10.5 6.1 0.400 5.5 8.6 0.236 7.3 39.6 0.166 6.0 362 <0.001
>40 years 27.2 33.4 0.243 26.4 41.6 0.004 30.2 43.0 0.161 31.6 26.5 0.387
Sex
Male 18.9 18.8 0.992 17.8 19.2 0.65 17.8 425 0.001 17.7 355 0.005
Female 8.8 2.1 0.001 5.6 5.8 0.91 5.1 38.4 0.05 5.9 0.0 <0.001
Acid exposure
No 16.7 - 13.0 20.9  <0.001 15.9 185 0.075 155 32.6 0.053
Yes 17.0 - 17.4 153 0.556 15.8 41.6 0.001 16.2 32.2 0.004
Dentinal cervical abrasion
No 12.1 14.8 0.578 12.3 14.6 0.279 12.9 39.4 0.001 12.4 36.0  <0.001
yes 37.7 29.8 0.098 32.6 33.9 0.903 32.0 50.7 0.228 34.4 11.6  <0.001
Attrition
No 12.9 153 0.166 14.4 14.0 0.943 13.5 37.9 0.005 13.8 25.7 0.046
Yes 444 20.8 0.508 26.0 37.8 0.265 31.2 70.3 0.01 30.2 52.4 0.395
*Weighted value for the total population of 89,034 person.
All of the results are from the multiple responses.
Obtained by Rao-Scott Chi-Square Test.
Bold denotes statistical significance at P<0.05.
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