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Abstract : Mouth odor intensities of 30 healthy female students belonging to a vocational school
were measured using a portable sulfide monitor for detection of volatile sulfur compounds, which
were the main contributors of oral malodor. Then, a distribution of mouth odor intensities was
analyzed. And a questionnaire relating to oral malodor was answered by the same subjects.

The results were as follows.

—

. Mouth odor intensities of all subjects showed a wide and irregular distribution ranging from low
values to high values. Then, the over half of the subjects had strong mouth odor. The mouth odor
intensities were confirmed to change with the time, because the intensities tended to increase as
refraining the oral activity more longer.

2. There was a positive correlation between the tongue coating score and the mouth odor intensity.
The intensities of subjects in which tongue coating adhered widely to the tongue dorsum surface
were high.

3. The clinical indices except for the tongue coating score and questionnaire items on lifestyle habit
were not related with the mouth odor intensity.

Based on these results, patients who make oral malodor to be a chief complaint must be
diagnosed, treated, and offered health guidance. And it is important to be careful of the condition
before mouth odor measurement. Furthermore, research seems to be necessary on the effects of
other factors for mouth odor intensity, and on some factors which promote the adhesion of tongue
coating.
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Fig. 1. Halimeter® (Model RH-17K)
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Table 1. Oral status in subjects (N=230)

Index Mean=S. D. Maximum Minimum
Present teeth 27.3%£1.2 30 24
DT 0.31+0.8 4 0
DMFT 9.4%+5.6 26 1
PD (mm)* 2.7+0.6 4 2
BI (%)* 3.51+3.6 12.8 0
DI-S** 0.2%+0.3 1.17 0
Tongue coating score*** 0.8%+0.8 2 0
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Fig. 2. Histogram of average Halimeter values
measured around 12 A. M. for 4 days
Mean=182, S. D. =116, Maximum =453,
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Fig. 3. Histogram of Halimeter values measured

around 12 A. M. (in the day that measured

around 4 P. M.
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Fig. 4. Histogram of Halimeter values measured
around 4 P. M.
Mean=136, S. D. =122, Maximum =530,
Minimum =30
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Fig. 5. Changes of Halimeter values measured
around 12 A. M. and 4 P. M.
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Fig. 6. Correlation between Halimeter values
measured around 12 A. M. and 4 P. M.
Spearman'’s rank correlation coefficient is
0.693 (p<0.001). Straight line is the
regression line, which is Y = 0.53X +36.9.
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Table 2. Halimeter values® by refraining time of oral activity

Halimeter value

Group Number
Mean=S.D. (ppd)
Within 4.5 hours after the last e
oral activity in the morning 16 lga-=122
More than 4.5 hours after the 14 2314204

last oral activity in the morning

N=30
*The values were measured around 12 A. M..

Table 3. Spearman’s rank correlation analysis between some clinical indices and Halimeter values

Index Spearman’s rank correlation coefficient p value
BI* 0.160 0.417
DI-S** 0.092 0.692
Tongue coating score*** 0.599 0.001

Halimeter value (ppb)

0 1

Tongue coating score

Fig. 7. Halimeter values by tongue coating score groups
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Table 4. Halimeter values by choices of the questionnaire

Halimeter value

Item Group Number
Mean=S.D. (ppd)
. . - 25 197+117
Smoking habit
+ 5 106+ 78
. Within 7 hours 18 181125
Sleep time*
More than 7 hours 12 183106
. - 24 193+115
Menstruation
+ 6 140%+121

EEAATRCAN ) A -y —fEEE L1
5 7% Fig. TRl HHR270, 1, 2
DI N=FDOEENY ¥ -5 —flHiZZTLTHh
119, 130, 305mh T - 7z, Kruskal Wallis O
EBLUCLEIEOKER, HFEXa7 2010
A—7—fEREBZRIT0LIOELD OEE
Eh -7 (p<0.0D),

Table 4 IfIIEHBID Y # — & —jE%ET
Lt &RIEH & & Mann-Whitney ® URED
R, BEZRRD NG h b, BUELR
WEHIBME T AR L D 2 S WVETH - T,

% =

OREEO»SHAESR, BERETITHT S
BIRTH LY, MMALARREEELZEBEDF
[UIFFRERE bWV H, L LEEZIFRE
BoaxOREEXHLTWS, TOT &MlEH
EREEE L OREOEE FcECREDRE
#FH) WiREE S L, BRTHEILNERE
THEDPDL D BB 1 EZEED 5 ERK
BoTWaEBbh 3, EBIE, BEBOER
KHEWAHD, ThEEBENOREVSY,
AEEHORE, BEHE X CRHEIRE &£iE
BEIC & -» THEERZY, —BHEoBRICLS
BEhd b, COEONKER LD YOS
BERTH 5 & BONARRIER I KkEET 5 )
EE NN

Plhoc &p»oEENOR BT 2RO
BIESRE (FECRERE) 220 - 5% -
EELTWSHATEEREEbDEEZ, K
WETBEULAEEEE L T05H 55E

N=30
*Average sleep time for 4 days

EF OB EBRE 00 B L CEEER %
Ll
AEFFTRE 08 O O EEE O IEWE
HOBVWEEZ TOAHRAIIES>EERL, F
BLlEoFEDHNY 2 -5 —fHick b ORISR
LHE S NI, FHFARNRE D2 HIREIIRIF
ThHY, OFEPPREETIIEEERE s bic
BEORTARHB L bDEREEDI1ZFT
bbb, £ LTANFEE BV, DEER
IREE, HEMHBORELORBE L OICER
BBERIIAONEP T, DT EDSEHIR
BRI RS, OENCEEREE 2R
HIEL CHORMENTVESPIBOGEHET S
TEDHERTE B, FHU LoBEVOREED
BhokERE L TR, BEREAOZEERCH
ELkEBBFLND,
FEII2HEE TR AREICBT 5N X —
¥ —HODHDED L UERTIZE/L D, O
BBEASEHE & SICEEL TVWE Z EHEED
Shtz, FRIIEFEOES TR ABEID &
WERZER L 0ROMEEE (BkE, EEX,
a0, BUES) IS LIRRERVWCE
BEFRLTVWEEEZ OGNS, DEBEEIRAN
ZELTHY, OREEHEILERY 2P IEN
T35 ERBICHRESN TV R0, AHK
OfERIIENS E—F L 1, A CTHEHO
N A —p —fEEROIEOMHBEER L2 &
5, ODREEIHENENEHZHSb00T
OEEETOMmE A/rT b0 L EbN 5,
Pboz &b, 2580k REE
BBVETHOENBOI LB, TOEE



HHEEORERE 027 b & UBEER 183

b E E b BT AT EEBTATORS
FRLTEIEELLE - 1A - BEL TV
Bhb D, $HBHEICBVTNYA—-F %S
BHIORREE T 256, WERIORMIIZE
ZHERRT 2 o, RIERE—BZ I IZORTE
BB LR A —Ic e R E TH B,

HFER 3 7LA ORI E N ) A — 5 =
BEEOMICERRXBRRIBD SNBD -1,
BRIl T, ChERTIEE OREE %
BBV EIREENTED &80 KR
FORERE - Ui, 727, ZHMEIchz-T
Cs, CaDXIBEEREBMILEET S5
BEHE, BREE2EDEIENHBEVDNT
WEDOTHEENBMNETH 3%, NEEERIRES
ORBEICEESBRERIIED Sl - 7208,
CORERGMMOMELERTH - 725570, L
L, ODEBRIABOES, WEAREEZHR
LORBE S 380055 5 0 TRIENLHE
RENEEZ ON LS, HEMABKORELOR
HWEOMICOERERBEREEAD SNLL -1
7, HEARBROMETE L IROMICEKRISH S
TERBEEINTOLEREY, KFFZOTRED
MR DO IRAE S BI A3 10% TR D& D 2 2
WONIK T THARITTH - foo T1NRE
DESGERD20.0E VS T &Eh S bEREKSE
K& A OEBEICHT 2HEBIBRA LTIV E
Bbhz, BREERODTTEER I TOAN
ORMEICHERCBE/RLTWED, ZolLil
BHCE SN TV BRERE—FK L 708100,
DT EDS, HBWERETE, HEPORD
EENERICKD 5 5 2 &8 WEEbh 3,

MI2IHE oBYE, HEIRER], AL DK%
EoRIcHBELBREED Shsh - fohs, B
ELROWEIRTAEL D OEMENSS WVENE
Rt BERORD—EREIEZI SOATL
B0, AFEOBRICNEENL S, ORD
BISERTIC R 3 BER I ORrES A2k s # TV
B EMS, OEBEICNT 3 BUEDEEHNTE
{B-TWVWBEDEZ SN DD, BET ZEEMN
BE U WL D SEWVER 2 RTEREICoW
TRESIEBHEPILETSD 5,

INEPHEME, HRIE - EEOBEARE L T
Wi EHiL, ThSORTFREBEDRMEEICRE
5423&0 b, FEMNEBEBRFLEALLGN
35, AFEORZIER A CEEHREE, ®
BOMIR, R ML R, BEHEGHEICBEEL K
BoEFEMEREES 2V IMEILTVWE EE
bhs, FLTINSOEENEEHRTRE
BB L TOEMEICENCEE T3 o &
HEEND,

SHIEEUACAENORICEET 28
A, &50icHEEOMNEERET 2HETF,
TERTFOESKRIBTBMETDH %,

& i

¥ULUAOEEEEL LTV AEEEEROR
BRI A% (FE20.05%) OORBE %,
DREOFRFEERWE TH 5 VSC 2T 20
BB TREL, 2ofEH0ORBE DS
ik & UBEEERZ T L 72,

ZOER, PITOZ EMHOLITH - 12,
1. WREBONY A — 5 —{lEid 5 S ORHE
F, BWELOSEWVEE TORELESo0VW
DFER LI, T L THREOFHL LN
BESE D - fo - IRBRE IR ORESE L
B EWVIE ERE AR A2 T &5,
BER & & bicE(bT 5 C L DRER S N,

2. FBXR 27 LORBERLEOHESA S
N, FEEMWLELMAB LTV EE R ETIEMREN
_léj—b)ﬂf:o
3. THER 37 LN OEERKITEES & CIicETE
T8 icBEd 2R2TEE & O EEE I I3BREN
D oNIEH - T,

B, KEXOEEO—HiTEFEMREH
FoEBERRS (19994128 4 8, &M <
BWTHZEL,

X o

1) Dominic, P. L. : Halitosis. An etiologic classifi-
cation, a treatment approach, and prevention.
Oral Surg. 54 : 521-526, 1982.

2) Attia, E. L., and Marshall K. G. : Halitosis. Can.



184 _/E BE E

Med. Assoc. J. 126 : 1281-1285, 1982.

3) HFek: F5—2raviro—n, EHSEIL &
£ BGETIR FHERY, 52k EEEHR B
W, 97-143~<—, 1990.

4) AHER  DEBEFRZKOFVR7a< b5
7 4 ik B4, B[R 17: 1-13, 1975

5) MBERRKE YR b5 7 -tk B Ok
NIEFRERR LI O 347, HEERIEE, 18: 1-12, 1976.

6) ZHEF, SRER, BHEIL  ORAFLLE
FHOONKETIER MR & FER & oBEfR, O
e E 2358, 39663674, 1989

7) Rosenberg, M., Septon, 1, Eli, I, Bar-Ness R,
Gelernter I, Brenner, S., and Gabbay, J. : Halito-
sis measurement by an industrial sulphide mon-
itor. J. Periodontol. 62 : 487-489, 1991.

8) RE ¥ OROZEMIPIFE, IUNERE 4
652-662, 1993.

9) Bosy, A.: Relationship of oral malodor to
periodontitis. Evidence of independence in dis-
crete subpopulations. J. Periodontol. 65 : 37-46,
1994,

10) Miyazaki, H,, Sakao, S., Katoh, Y., and Takeh-
ara, T. : Correlation between volatile sulphur
compounds and certain oral health measure-
ments in the general population. J. Periodontol.
66 : 679684, 1995.

11) Ben-Aryeh, H,, Horowitz, G., Nir, D., and laufer,
D. : Halitosis. An interdisciplinary approach.
Am. J. Otolaryngol. 19 : 8-11, 1998.

12) BE—2  KEOERECBS T3 08K208
BERIERPRDZE, BOAGE, 32:1192-1212, 1986.
13) Tonzetich, J. : Direct gas chromatographic
analysis of sulphur compounds in mouth air in

H, HE XE W B ki EX

man. Archs. oral Biol. 16 : 587-597, 1971.

14) Schmidt, N. F., Missan, S. R,, Tarbet, W. J,, and
Cooper, A. D.: The correlation between organol-
eptic mouth-odor rating and levels of volatile
sulfur compounds. Oral Surg. 45 : 560-567, 1978.

15) vEE BN, AMEIERE, FEE—mB: BRickBd 3
DExtE, skiaEsE, 78:1229-1239, 1978.

16) Greene, J. C., and Vermillion, J. R. : The simpl-
ified oral hygiene index, J. Am. Dent. Assoc. 68 :
25-31, 1964.

17) ARTER : SPSS IT & 3 080T L £EHKOF
i, BEEBIE, R, 52-65-%—, 1997.

18) EHR—88, AHER DROFERE Z0oME, 7
VINTAYEVER, T(2):74-79, 1982

19) BHIEHE  BEEE»SOREEZ 3, Fr o
¥4 ¥EVF, 24(2):74-79, 1982.

20) Rosenberg, M., and McCulloch, C. A. G. : Meas-
urement of oral malodor. Current methods and
future prospects, J. Periodontol. 63 : 776-782, 1992.

21) AR  DROWE. | DROERWE - KK
B, Fer A vFeeyX, 7 :119-127, 1988

22) ZEXH  OR L WEARBE ICB T 5 OEENET
R & oBSf%, HEER, 19:100-108, 1977.

23) Yaegaki, K., and Sanada, K. : Volatile sulfur
compounds in mouth air from clinically healthy
subjects and patients with periodontal disease,
J. Periodont. Res. 27 : 233-238, 1992.

24) Yaegaki, K., and Sanada, K. : Biochemical and
clinical factors influencing oral malodor in per-
iodontal patients, J. Periodontol. 63 : 783-789,
1992.

25) /N B EBOEKRMBE, HOAE 31 :
1659-1676, 1985.



