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Table 1. General characteristics of the study subjects Unit: N(%)
Variables Male Female Total p-value
Age(years)
40~49 10( 7.9) 27(16.2) 37(12.6) 0.154
50~59 45(35.7) 56(33.5) 101(34.5)
60~69 58(46.0) 73(43.7) 131(44.7)
70~79 13(10.3) 11( 6.6) 24( 8.2)
Education level
Uneducated 19(15.1) 76(45.5) 95(32.4) 0.000
Elementary 59(46.8) 69(41.3) 128(43.7)
Middle 23(18.3) 9( 5.4) 32(10.9)
High 25(19.8) 13( 7.8) 38(13.0)
Monthly income(10° won)
<50 46(36.5) 67(40.1) 113(38.6) 0.006
50~ 150 54(42.9) 44(26.3) 98(33.4)
150< 26(20.6) 56(33.5) 82(28.0)
Total 126(43.0) 167(57.0) 293(100.0)
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Table 2. Gingival index by general characteristics Unit: N(%)
Variables 0 0.1~1.0 1.1~2.0 2.1~3.0 Total p—value
Sex 0.025

Male 3( 2.6) 42(35.9) 61(52.1) 11( 9.4) 117(100.0)
Female 15( 9.5) 70(44.3) 64(40.5) 9( 5.7) 158(100.0)

Age(years) 0.005
40~49 5(13.5) 20(54.1) 12(32.4) 0( 0.0) 37(100.0)
50~59 4 4.0) 40(40.4) 49(49.5) 6( 6.1) 99(100.0)
60~69 8( 6.7) 49(41.2) 50(42.0) 12(10.1) 119(100.0)
70~79 1( 5.0) 3(15.0) 14(70.0) 2(10.0) 20(100.0)

Education level 0.247
Uneducated 7( 8.1) 35(40.7) 37(43.0) 7( 8.1) 86(100.0)
Elementary 7( 5.7) 43(35.2) 62(50.8) 10( 8.2) 122(100.0)

Middle 0( 0.0) 16(53.3) 12(40.0) 2( 6.7) 30(100.0)
High 4(10.8) 18(48.6) 14(37.8) 1( 2.7) 37(100.0)

Monthly income(10* won) 0.352
<50 7( 6.7) 41(39.0) 48(45.7) 9( 8.6) 105(100.0)
50~ 150 40 4.4) 37(40.7) 44(48.4) 6( 6.6) 91(100.0)
150< 7( 8.9) 34(43.0) 33(41.8) 5( 6.3) 79(100.0)

Total 18( 6.5) 112(40.7) 125(45.5) 20( 7.3) 275(100.0)

(n=275)

Table 3. CPITN by general characteristics Unit: N(%)

0 | Il 1]

Variables (RIZ=x|2 (RlHMBL22| (| +XIH A O (1+1+28 Total p-value

gug ug) ze AFEZRLL

Sex 0.159
Male 0(0.0) 9( 7.7) 46(39.3) 62(53.0) 117(100.0)

Female 0(0.0) 20(12.7) 71(44.9) 67(42.4) 158(100.0)

Age(years) 0.050
40~49 0(0.0) 8(21.6) 17(45.9) 12(32.4) 37(100.0)
50~59 0(0.0) 7(7.1) 45(45.5) 47(47.5) 99(100.0)
60~69 0(0.0) 12(10.1) 49(41.2) 58(48.7) 119(100.0)
70~79 0(0.0) 2(10.0) 6(30.0) 12(60.0) 20(100.0)

Education level 0.743
Uneducated 0(0.0) 9(10.5) 38(44.2) 39(45.3) 86(100.0)
Elementary 0(0.0) 10( 8.2) 55(45.1) 57(46.7) 122(100.0)

Middle 0(0.0) 2( 6.7) 13(43.3) 15(50.0) 30(100.0)
High 0(0.0) 8(21.6) 11(29.7) 18(48.6) 37(100.0)

Monthly income(10* won) 0.341
<50 0(0.0) 10( 9.5) 44(41.9) 51(48.6) 105(100.0)
50~150 0(0.0) 8( 8.8) 39(42.9) 44(48.4) 91(100.0)
150< 0(0.0) 11(13.9) 34(43.0) 34(43.0) 79(100.0)

Total 0(0.0) 29(10.5) 117(42.5) 129(46.9) 275(100.0)

(n=275)
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Table 4. OHI-S by general characteristics Unit: N(%)
Variables 0~1.2 1.3~3.0 3.1~6.0 Total p—value
Sex 0.348
Male 23(19.7) 77(65.8) 17(14.5) 117(100.0)
Female 29(18.4) 114(72.2) 15( 9.5) 158(100.0)
Age(years) 0.231
40~149 10(27.0) 25(67.6) 2( 5.4) 37(100.0)
50~59 17(17.2) 70(70.7) 14(12.1) 99(100.0)
60~69 21(17.6) 83(69.7) 27(12.6) 119(100.0)
70~79 4(20.0) 13(65.0) 7(15.0) 20(100.0)
Education level 0.189
Uneducated 15(17.4) 63(73.3) 8( 9.3) 86(100.0)
Elementary 22(18.0) 82(67.2) 18(14.8) 122(100.0)
Middle 3(10.0) 22(73.3) 5(16.7) 30(100.0)
High 12(32.4) 24(64.9) 1(27) 37(100.0)
Monthly income(104 won) 0.351
<50 19(18.1) 72(68.6) 14(13.3) 105(100.0)
50~150 17(18.7) 62(68.1) 12(13.2) 91(100.0)
150< 16(20.3) 57(72.2) 6( 7.6) 79(100.0)
Total 52(18.9) 191(69.5) 32(11.6) 275(100.0)
(n=275)
Tl A e o3k ZFol7t i tHTable 3). O3t fol7} Y1tk (Table 5).
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Table 5. Tongue plaque index by general characteristics Unit: N(%)
Variables 0 0.1~0.3 0.4~0.7 0.8~1.0 Total p—value
Sex 0.686
Male 0(0.0) 24(19.0) 91(72.2) 11( 8.7) 126(100.0)
Female 1(0.6) 26(15.6) 127(76.0) 13( 7.8) 167(100.0)
Age(years) 0.432
40~49 0(0.0) 7(18.9) 30(81.1) 0( 0.0) 37(100.0)
50~59 1(1.0) 15(14.9) 77(76.2) 8( 7.9) 101(100.0)
60~69 0(0.0) 22(16.8) 96(73.3) 13( 9.9) 131(100.0)
70~79 0(0.0) 6(25.0) 15(62.5) 3(12.5) 24(100.0)
Education level 0.010
Uneducated 0(0.0) 11(11.6) 74(77.9) 10(10.5) 95(100.0)
Elementary 1(0.8) 21(16.4) 97(75.8) 9( 7.0) 128(100.0)
Middle 0(0.0) 6(18.8) 22(68.8) 4(12.5) 32(100.0)
High (0.0) 12(31.6) 25(65.8) 1( 26) 38(100.0)
Monthly income(10° won) 0.480
<50 0(0.0) 16(14.2) 87(77.0) 10( 8.8) 113(100.0)
50~150 1(1.0) 17(17.3) 75(76.5) 5( 5.1) 98(100.0)
150< 0(0.0) 17(20.7) 56(68.3) 9(11.0) 82(100.0)
Total 1(0.3) 50(17.1) 218(74.4) 24( 8.2) 293(100.0)
Table 6. OG, EG, and Ammonia values by general characteristics Unit: N(%)
. 0G EG NH;
Variables — 50< <50 50< <20 20< Total
Sex
Male 77(61.1) 49(38.9) 106(84.1) 20(15.9) 29(23.0) 97(77.0) 126(100.0)
Female 82(49.1) 85(50.9) 129(77.2) 38(22.8) 30(18.0) 137(82.0) 167(100.0)
p-value 0.041 0.188 0.357
Age(years)
40~49 20(54.1) 17(45.9) 28(75.7) 9(24.3) 8(21.6) 29(78.4) 37(100.0)
50~59 52(51.5) 49(48.5) 77(76.2) 24(23.8) 19(18.8) 82(81.2) 101(100.0)
60~69 72(55.0) 58(45.0) 110(84.0) 21(16.0) 30(22.9) 101(77.1) 131(100.0)
70~79 15(62.5) 9(37.5) 20(83.3) 4(16.7) 2( 8.3) 22(91.7) 24(100.0)
p-value 0.478 0.146 0.644
Education level
Uneducated 49(51.6) 46(48.4) 76(80.0) 19(20.0) 16(16.8) 79(83.2) 95(100.0)
Elementary 59(46.1) 69(53.9) 104(81.3) 24(18.8) 30(23.4) 98(76.6) 128(100.0)
Middle 18(56.3) 14(43.8) 23(71.9) 9(28.1) 8(25.0) 24(75.0) 32(100.0)
High 23(60.5) 15(39.5) 32(84.2) 6(15.8) 5(13.2) 33(86.8) 38(100.0)
p-value 0.340 0.931 0.927
Monthly income(10* won)
<50 60(53.1) 52(46.9) 90(79.6) 23(20.4) 14(12.4) 99(87.6) 113(100.0)
50~ 150 59(60.2) 39(39.8) 85(86.7) 13(13.3) 27(27.6) 71(72.4) 98(100.0)
150< 40(48.8) 42(51.2) 60(73.2) 22(26.8) 18(22.0) 64(78.0) 82(100.0)
p-value 0.646 0.353 0.021
Total 159(54.3) 134(45.7) 235(80.2) 58(19.8) 59(20.1) 234(79.9) 293(100.0)
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Table 7. OG, EG, and Ammonia values by oral environments Unit: N(%)
. oG EG NH;
Variables Total
<50 50=< <50 50=< <20 20=<
Gingival index”
0 12(66.7) 6(33.3) 14(77.8) 4(22.2) 2 11.1) 16(88.9) 18(100.0)
0.1~1.0 62(55.4) 50(44.6) 87(77.7) 25(22.3) 24( 21.4) 88(78.6) 112(100.0)
1.1~20 68(54.4) 57(45.6) 104(83.2) 21(16.8) 22( 17.6) 103(82.4) 125(100.0)
2.1~30 11(55.0) 9(45.0) 17(85.0) 3(15.0) 5( 25.0) 15(75.0) 20(100.0)
p-value 0.527 0.262 0.725
CPITN*
0 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) o( 0.0) 0( 0.0) 0o( 0.0)
I 22(75.9) 7(24.1) 25(86.2) 4(13.8) 5( 17.2) 24(82.8) 29(100.0)
Il 56(47.9) 61(52.1) 89(76.1) 28(23.9) 21( 17.9) 96(82.1) 117(100.0)
1l 75(58.1) 54(41.9) 108(83.7) 21(16.3) 27( 20.9) 102(79.1) 129(100.0)
p-value 0.018 0.233 0.804
OHI-S*
0.0~1.2 38(73.1) 14(26.9) 45(86.5) 7(13.5) 1( 21.2) 41(78.8) 52(100.0)
1.3~3.0 98(51.3) 93(48.7) 150(78.5) 41(21.5) 40( 20.9) 151(79.1) 191(100.0)
3.1~6.0 17(53.1) 15(46.9) 27(84.4) 5(15.6) 2( 6.3) 30(93.8) 32(100.0)
p-value 0.019 0.369 0.139
Tongue plagque index™
0 1(100.0) 0( 0.0) 1(100.0) 0( 0.0) 1(100.0) 0( 0.0) 1(100.0)
0.1~0.3 48(96.0) 2( 4.0) 46(92.0) 4 8.0) 19( 38.0) 31(62.0) 50(100.0)
0.4~0.7 107(49.0) 111(50.9) 172(78.9) 46(21.1) 36( 16.5) 182(83.5) 218(100.0)
0.8~1.0 3(12.5) 21(87.5) 16(66.7) 8(33.3) 3( 12.5) 21(87.5) 24(100.0)
p-value 0.000 0.006 0.000
Total 159(54.3) 134(45.7) 235(80.2) 58(19.8)  59( 20.1) 234(79.9) 293(100.0)
*(n=275), **(n=293)
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Table 8-1. Results of multiple regression analysis of factors that affects the OG

e EEEmnEE B SE Beta t p—value Ad‘“‘j‘ed
variables R
Constant 1.255 4.190 0.300 0.765 0.332
Tongue plaque index 79.721 7.042 0.559 11.320 0.000
Female 8.403 2.762 0.150 3.042 0.003
Dependent variable: OG
Table 8-2. Results of multiple regression analysis of factors that affects the EG
Independent _ Adjusted
variables B SE Beta t p-value R2
Constant 33.303 11.092 3.003 0.003 0.129
Tongue plaque index 42.874 6.968 0.347 6.153 0.000
Age -0.422 0.179 -0.133 -2.356 0.019
Dependent variable: EG
Table 8-3. Results of multiple regression analysis of factors affect the NHg
Independent B SE Beta t ISR Adjugted
variables R
Constant 39.111 2.920 13.396 0.000 0.018
Female 8.693 3.852 0.135 2.257 0.025
Dependent variable: NH;
BEZE B93(p=0.000), 2>, CPITN,  tHTable 8-1, 2, 3).
OHI-So| A= fr2let &Fo] 7} §llth(Table 7).
— e
3.8. OG, EG, NH,0ll ¥ ¥ O|X|= 22! 4, F= R 00
FTEHEE OG, EG, NHy2 3t EYBsE
T ALY War st AE AR B AbelZrgo] ERtel uheh -37E Akl
gl A Stepwise methodE ©]&3to] th53]7l A B o] Hal glom ofof gt A7t &
B4 3 A% 06 9FE vAE ador: W ARHL Yo
Ae|R|4of ol 27t A E G oH o5 AyEe  THWAL A, A, 71 A 71K 8ol A
33.2%°1Q1, EGol 9 vjAEs gcloezE  5zk8o] o) AgS B Hed, & 4 A
AefAleot Aol A= en o]59 A9 W FAmAEY] Fojagor Qs iy g
12.9%°19101, NHzol 432 e g0loz oo WAL 4073 B ofu|Akel methio-
£ ozt AAE Qo o] 59 AES 1.8%°]  nine, cystine, cysteine, lysine, tryptophan
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Abstract

Relationship between oral environment
and halitosis

Young-Ok Lee, Tae-Yong Lee!, Hee-Hong Min
Dept. of Dental Hygiene, Daejeon Health Sciences College

'Dept. of Preventive College of Medicine, Chungnam University

Key words : OHI-S, Halitosis measurement, Tongue Plaque Index, Gingival Index, CPITN

Objective : This study was performed in order to provide basic data for halitosis prevention and
establish a device to efficiently eliminate halitosis and to analyze the factors that affect the halitosis.

Methods : Oral examination on the Gingival index, CPITN, Tongue Plaque index, and OHI-S as well

as halitosis measurement among 293 rural residents.

Results : Gingival index was high at mild on female and at moderate on male(p=0.025). Sorting the
result by age, mild was 54.1% in the 40s, and moderate was 49.5%, 42.0% and 70.0% each in the 50s,
60s, and the 70s(p=0.005). The need for dental plague management was 100%. The need for scaling
was high with 78.3%, 93.0%, 89.9%, and 90.0% each for the 40s, 50s, 60s, and 70s. The need for com-
plex periodontal treatment was also high with 32.4%, 47.5%, 48.7% and 60.0%, each for the 40s, 50s,
60s, and 70s(p=0.050). The highest bad condition for OHI-S was 69.5%, and good being 18.9%, and
very bad being 11.6%. For moderate tongue plaque index was 74.4% as the highest. As the level of
education increased, the slight tongue plague was increased, but in contrast, the moderate and high-
er tongue plague index was decreased(p=0.010). OG under 50ppm was 61.1% on male and OG over
50ppm was 50.9% on female(p=0.041). In OG over 50ppm, CPITN was 52.1% and 41.9% in scaling
and complex periodontal treatment group(p=0.018). OHI-S, in bad and very bad condition with OG,
over 50ppm, was 48.7% and 46.9%(p=0.019). The higher tongue plague index showed significant
amount of increase at OG and EG above 50ppm(p=0.006). NH,, as the tongue plaque index
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increased, the wider range of distribution was shown(p=0.000). As for the multiple regression analy-
sis result, there have been selected females and tongue plague index as factors affecting OG. There
have been selected age and tongue plaque index as factors affecting EG and there have been selected

females as factors affecting on NH,.

Conclusions : With the aforementioned results in mind, the status of halitosis among rural residents
is considered to bare a close relation with oral environments. we have to focus on correct tooth
brushing methods and tongue brushing, with using tongue cleaner to remove fur of tongue plaque.
Also, in order to analyze exactly the factors of individual halitosis, we need continuous and system-

atic study.
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