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A Study on Halitosis by Oral Care Behavior and the Oral Environment
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Abstract This study examined the tongue coating index and halitosis to determine the association with the oral care
behavior and variation in halitosis according to the tongue coating index, dental calculus, and the oral environment
before and after scaling among 130 participants in scaling practices of the Department of Dental Hygiene at K
University in Daejeon. The subjects were asked to participate in a survey, in an oral examination for the tongue
coating index, dental plaque, and dental calculus status, and in halitosis measurement. The tongue coating most
significantly affected halitosis and the tongue coating index was strongly correlated with smoking and tongue washing.
More frequent toothbrushing, a lower level of halitosis; and nonsurgical treatment of scaling were effective in reducing
halitosis; age was associated with the tongue coating index. Therefore, it will be necessary to perform good oral care
and reduce the amount of dental plaque and tongue coating and undergo regular scaling with the objective of
improving oral health and reducing halitosis.
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Fig. 1. Tongue plaque assessment
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AT Ate] A 54 AT [Table 117
Atk AT ddAte] 1307 F 4ol 7378(56.2%), HA
57(43.8%) 0.2 8}9\1@7 HAHEZE 254 1luto]

78%(60.0%) 0.2 7HE =L, 26~454 337(25.4%),

464 ©% 19(14.6%)= 0.2 UEyEow, ff“ﬂO] 84
(64.6%), S5 3He AFol 72(55.4%), &5 kA

& AR 979(74.6%) 0% =7 UERsiT

Table 1. General characteristics of study subjects
Variable N %
Gender Male 57 43.8
Female 73 56.2
Age 20~25 78 60.0
26~45 33 254
>46 19 14.6
Student Student 84 64.6
General adult 46 354
Drinking Yes 72 55.4
No 58 44.6
Smoking Yes 33 254
No 97 74.6
Total 130 100.0
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Table 2. General characteristics of study subjects

Variable N %
Tooth brush replacement frequency Within a month 10 7.7
2-3 months 91 70.0
4-5 months 19 14.6
Over 6 months 10 7.7
Toothbrushing frequency <2 times 47 36.2
2-3 times 70 53.8
>4 times 13 10.0
Timing for toothbrushing Before meal 1 0.8
After each meal 70 53.8
Before bed 0 0.0
After meal and before bed 59 45.4
Toothbrushing time 1-2 minutes 23 17.7
2-3 minutes 74 56.9
3-4 minutes 26 20.0
Over 4 minutes 7 5.4
Tongue brushing Sometimes 29 22.3
After each toothbrushing 101 77.7
Using auxiliary oral hygiene devices Yes 32 24.6
No 98 75.4
Auxiliary oral hygiene devices Floss silk 20 15.4
Gargle 8 6.2
Interdental brush 2 1.5
Water pick 2 1.5
Tongue cleaner 5 3.8
Total 130 100.0
3.3 YUbix EMof| 2 MEfX|$QF 73 50.59+18.37 BBV, 20~254] 50.16+16.105=0. 2 L}EF;
AT ARt Qluld Exo] W Mol 720 Th M A9 P31 47.83£14.91 BBVE dukAel
ASHE [Table 351 ek A4 cldate] B Aexs 594651849 BBV vlal v ekt 13 Aol
£ 255+1.84%03 75 52.41x17.76 BBVAITE Ay HITH(p<0.05).
Ags 558 ohe 49 28622112 555 ok 4
$ 2.16£1.361.0F =9, FAE s A 4.03£2.25 3.4 FZE2|MEefol wE HEfX]|2t FF
2 2FE 3 g A9 2.04£1.36 80 =7 YER AL ArhgAbe] e el uhE AdejAgrek -4
frolg Aolg HATKp<0.01). 4641 ol tlgate] o] A= [Table 4]k Zeh 9718 7HFshs 29 A4
H= 61611681 BBVE 7P w3hal, 26~454]  EAE 304£1860R2 SWVIE WP o= A4
Table 3. Tongue coating index and halitosis by general characteristics
Tongue coating index Oral gas
Classification Mean+SD p Mean+SD p
Gender Male 3.16£1.97 0.130 52.92+17.74 0.614
Female 2.07+1.59 51.18+16.75
Age 20~25 2.24+1.86 0.064 50.16i16.]0“b 0.028"
26~45 2.91+1.82 50.59+18.37"
>46 3.16£1.60 61.61x16.81°
Student Student 2.17£1.70 0.215 47.83+14.91 0.037"
General adult 3.24+1.90 59.46+18.49
Drinking Yes 2.86+2.11 0.001" 51.51£17.74 0.422
No 2.16£1.36 52.48+16.51
Smoking Yes 4.03+2.25 0.002" 55.82+18.40
No 2.04+1.36 50.62+16.59 0.265
Total 2.55+1.84 52.41+17.76
A(p<0.05, “p<0.01, **The same characters was not significant by Scheffe's test
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Table 4. Tongue coating index and halitosis by oral care behavior
Tongue coating index Oral gas
Classification Mean+SD P Mean+SD p
Tooth brush replacement frequency Within a month 3.50+3.20 0.264 57.75+21.16 0.509
2-3 months 2.48+1.68 51.91+17.40
4-5 months 2.16£1.67 47.92+13.45
Over 6 months 2.90£1.72 54.05+17.26
Toothbrushing frequency <2 times 2.851.79 0.195 52.76+19.31 0.711
2-3 times 2.47+1.95 50.90+15.14
>4 times 1.85+1.14 54.65+19.96
Timing for toothbrushing After each meal 0.00+0.00 0.373 34.50+0.00 0.196
Before bed 2.53+1.88 50.01+14.44
After meal and before bed 2.61£1.79 54.53£19.72
Toothbrushing time 1-2 minutes 2.87<1.54 0.552 56.85+19.09" 0.014"
2-3 minutes 2.35+1.98 48.47+16.56™
3-4 minutes 2.69+1.59 59.12+15.82%
Over 4 minutes 3.00+2.16 45.86+10.01b
Tongue brushing Sometimes 3.14+1.86 0.049" 53.29£19.41 0.633
After each toothbrushing 2.38+1.81 51.56+16.52
Using auxiliary oral hygiene devices  Yes 1.72+1.22 0.003™ 50.66+17.96 0.627
No 2.82+1.93 52.36+16.95
“p<0.05, “p<0.01, **The same characters was not significant by Scheffe's test
238£1.811H T} A UEPGa(p<0.05), THEEEES  F 36.62+14.58 BBVE YER} 371 THAFH AL 79
AMEERE 74 17241.22% A %%% $-282+£193 g 2o]E HITHp<0.001).
Hop Sl WAL frof gk AbolE B4H(p<0.01). o
&7 A7to] 12811 A9 FHE 56.85£19.0 9BBVE 3.6 ME|Qt 715 HHR0I
Vg A AL 4 old ShE A 458641001 Mejsh PR 9L vIAE 20l Fous] 919
BBVE 71 Wl debin §reld AolE nn  agds 7A8 $ERsw s 9wy S48 7
(p<0.05). el PEE SRS OFHARNL AN A
BiA 4 Bl R A Ee 30.0%E dHdo] 1 2
3.5 #Zegol e 75 A FAH HH7IAGY. FAE st AF ATt
AT oAb AR wE T AAE [Table X} SH7] 347F BEFE A7) dold & v
S1b 2k AAGHEol AQl A H7E 58.63£18.50  ERTE 7Hel] 9 vAE 21l B4E THE T
BBVE Bo# 73 47.52+15.02 BBVEY 7 velyr  WE, dubd S43) e e duAaes 51
I(p<0.05), AE|AF7E 4% oAl AS- FHE WFE UFIAEAS AAE ARge] AyY
60.36+17.79 BBVE 0~179] 7$- 4530+£13.29 BBVE. 2 224%% ##HAo] £& 29L& Hexel ol
oA vEbsal o9 AkolE BAtHp<0.001). 22 th AEAGT =555 Yo7l BERE w2 7HE
g& 571 A = 51.94+17.14 BBVE 249 S 3 yeRih
Table 5. Halitosis by oral environment
Classification N(%) Mean+SD p
Calculus class A 33(25.4) 58.63+18.50"
B 57(43.8) 47.52+15.02° 0.006"
C 40(30.8) 51.48+16.80"
Tongue coating index 0~1 score 45(34.6) 45.30+13.29"
2~3 score 50(38.5) 52.03+17.45% 0.000™"
Over 4 score 35(26.9) 60.36+17.79"
Scaling Before 130(100.0) 51.94+17.14 0.000™
After 130(100.0) 36.62+14.58 )
Wp<0.01, mp<().001, **The same characters was not significant by Scheffe's test
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Table 6. Multiple regression for related factors of tongue

coating index and oral gas

Dependent variable Independent variable B SD B t P
Tongue coating index Age .024 .015 129 1.600 112
Smoking 1.784 384 423 4.653 .000
Drinking .106 339 .029 314 7154
Toothbrushing frequency 201 261 .068 768 444
Toothbrushing time 151 .186 .062 811 419
Tongue brushing -.810 336 -203 -2.412 .017
Using auxiliary oral hygiene devices .570 .366 134 1.555 123
F=7.474(p<0.001), R?=0.300, Adj R*=0.260
Oral gas Age 291 147 .170 1.975 .051
Smokoing 1.709 4.094 .044 A17 677
Drinking 2456 3.339 071 7136 463
Toothbrushing frequency 114 2.574 .004 .044 965
Toothbrushing time -.254 1.833 -.011 -.139 .890
Tongue brushing 2.959 3.382 .080 875 383
Using auxiliary oral hygiene devices -3.173 3.640 -.080 -.872 385
Tongue coating index 4.260 891 458 4.784 .000
F=4.368(p<0.001), R’=0.224, Adj R*=0.173
4. QIR WA FE ppbSI7AH ZAEE w507 7170l
)3 oH9)(Attain,TM mBA-4,TAIYO,Japan)> T
T W g9l s wAlEkE A dAHeR At A F ey oS ppm BYE ZHEE 19kE Yo
4 FoiEd B <l Volatile Sulfate compound 1, B&B checker(TAIYO,Japan)= 17 Wl #3% wh
(VSC)oll of3l == 2o wala glow, sId ohe} 3F57] viite] Al 7hx s 3 574
Fhzol AYHE L F& TS ol e & 4 glw 2 39k 7]7]0|tH19]. ©] % BB checker’}
£, aeln gaR elfeld /1ol aRedel 71 Ahgol ghstel AT QA wol o185 itk
B A F2 Agste] o) AL B WY T Jung Leef6]= THE WAL AEdE g Ao}
shgo] whEolA Ao deiA grhel. olefd AL 0] oyl ow 94 B@Ao}sk JAo] Ao
4 ABES Ve ARES T AFH] A2dst xFAsE ko) 7hae) AAe] =3, 5] )
Ao & B wolw, AAR ALolt AFY  wo] ¥R Au) L Hele] §2%) FE © gwy]
< 7R AEEY AFEH A2dT e VSC7F & o} REo] AeAo] ki stk B3 Kim S[20]S
< HER AR AR giFEe) MAEEL F, 5 559 (FFAAA FAYYuUSTOoRE T3
3 A7t FEed slo) widel] ofF ol EART  xa ek aadl U4 RAFRY FED 742
[16]. Aele vl A9 AE, &4 A, AT, B 4 glon melnd AFARE Siege o o 2
S ekl olom VSCE XHE 7 A auE d8 F dua sk
of7lste the SRHES] Aol oAl BE ATd B oA 7] dele] = AElet BB chekerZ
oh A7} ehelat gele] EAshe 2Red WA olgd gl AAaE SAse] AR B v
el FY3 wlel Quhn We ATE] RuHI 9 Peo] e I 2AT ARjISoA PR
BH17,18]. el Bes AN 5 9l EE sastug &
FAE ABA o ZAs) A3 J17150] O A qqrk mak 72§ mARe] Be Meje} X e
wEjo] 9lvk. Halimeter(Interscan Co.USA)+ methyl  Eje] A#F19) (M A L] e 7LH7lA ALS dolr
mercaptan®} hydrogen sulfide®] H3&S ppb W97 1 w9jnpd xFx)80] 248 A T 1S =4 v
AE R 5 QRS ackE TP, se] $Ra Auel e pAUSE B4 2 AR
Oralchroma(CHM-1,Abilit,Japan)+ hydrogen sulfide, #Qole dolr At 3o}
methyl mercaptan, dimethyl sulfide& 22} #2385t A ZAMAAFY] AduEd EA] o) AEAFE AR
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