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ABSTRACT

Objectives: The purpose of this study was to examine the correlation between oral malodor and related factors in visitors to
preventive dentistry practice lab.

Methods: The subjects were selected from 71 visitors to preventive dentistry practice lab in a department of dental hygiene. The
subjects were from twenty to twenty nine years old and had no systemic diseases or symptoms. The questionnaire consisted of
general characteristics, oral malodor concentration, oral health status, oral health behavior, and self-rated oral malodor.

Results: The mean concentration of the oral cavity gas was 50.80. The score of 50.80 was a weak smell by the selected judgement
criteria. The oral malodor prevalence rate accounted for 39.1 percent and a weak smell was detected in 40 points. Those having
higher oral malodor concentration tended to have lower self-rated oral health status(p<0.05).

Conclusions: The results can not be generalized to determine the cause of oral malodor, but self-rated oral health status can be linked
to systemic disease control. More investigation should be taken in order to analyzed the correlation between oral malodor and
systemic diseases.
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Table 1. Oral Malodor concentration according to general characteristics

Oral malodor concentration

Variables N(%) (Mean+SD) p-value”

Gender Male 24(34.8) 54.69+24.70 0.341
Female 45(65.2) 48.72+24.60

Age(years) Mean(+SD) 21.3(1.63) 50.80+24.62

by independent sample t-test

Table 2, Prevalence based on the measured oral malodor values

S Judgment criteria[15] N %

(BBY)

1~10 I never smell anything. 0 0

10~30 I don't smell anything. 14 20.3

30~40 I scarcely sense a smell. The smell is just normal. 12 17.4

40 or more I sense a faint smell. 27 39.1

60 or more I sense something smelling. 8 11.6

80 or more I relatively sense a smell, sometimes a unique one. 5 7.2

100or more I sense a strong smell. 3 43

Total 69 100

Table 3. Caries experience in the permanent teeth

Unit : Mean=®SD

N Total Present teeth DMFT index
Decayed teeth 69 2.01+2.66 28.71+1.41 8.78+4.81
Missing teeth 69 0.04+0.27
Filled teeth 69 6.72+4.96
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Table 4, Oral health promotion behaviors

Variable Mean+SD
Periodic oral prophylaxis 1.57+0.76
Use of dental floss 1.77+£1.11
Mouthrinse use containing fluoride 1.81+0.93
Periodic dental examination and therapy  1.90+1.05
Food restraint containing sugar 2.36+0.99
Correct toothbrushing 3.04+0.83
Thorough toothbrusing after meal 3.09+0.92
Dentifrice use containing fluoride 3.38+1.25
Self-restraint of alcohol and cigarettes 3.48+1.41
Sufficient nutrition intake 3.57+1.17
Total 2.60+0.42
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Table 5. The relationship of oral health status, oral health behaviors and self—rated oral malodor to oral malodor concentration

Variables N(%) Mean+SD p-value”

Dental caries Not have 28(40.6) 48.00+27.38 0.440
Have 41(59.4) 52.71+22.70

Filling experience” Not have 11(15.9) 49.27+23.65 0.863
Have 58(84.1) 51.09+24.99

DMFTY <6.06 21(30.4) 44.30£17.67 0.161
=6.06 48(69.6) 53.64+26.78

Pain experience” Have 49(71.0) 53.80+24.24 0.023*
Not Have 20(29.0) 43.45+24.61

Daily mean toothbrushing frequency = Less than three times 31(44.9) 52.03+26.85 0.710
Three times or more 38(55.1) 49.79+£22.96

Average <2 36(52.2) 50.49+27.07 0.182

toothbrushing time” 2 to <3 20(29.0) 4520+18.51
>3 13(18.8) 60.26+24.62

Smoking" Smoking 13(18.8) 57.69+27.26 0.170
Not Smoking 56(81.2) 49.20+23.95

Stress" Stressed 54(78.3) 51.83+24.49 0.315
Not stressed 15(21.7) 47.09+£25.59

Self-rated oral health status Unhealthy 38(55.1) 56.17+26.31 0.044*
Healthy 31(44.9) 44.22+20.96

Oral health concern Not interested 26(37.7) 52.09+21.45 0.737
Interested 43(62.3) 50.02+26.57

Oral health promotion behaviors Below average 28(40.6) 54.94+29.09 0.251
Above average 41(59.4) 47.97£20.96

Self-rated oral malodor” There's no bad breath at all 11(15.9) 46.70+£17.47 0.074
There's bad breath sometimes 52(75.4) 49.76+25.94
There's bad breath often. 6(8.7) 67.28+19.94

by independent sample t-test, "Mann-Whitney, ?Kruskal-Wallis test
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Table 6. The correlation of oral malodor, oral health
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status and oral health behavior to self—rated oral malodor

Oral Stress Oral . Self oral
malodor LDIALEAT 1 level health ez I 2 EE malodor
Oral malodor 1
DMFT 0.199 1
TB 0.018 0.258" 1
Stress level 0.093 0.176 0.273" 1
Oral health -0.304" -0.170 0.025 -0.207 1
Concern 0.025 0.329" 0.186 0.116 0.056 1
Behaviors -0.189 0.020 0.436" -0.037 0.382" 0.209 1
Self oral malodor 0.174 0.166 -0.026 0.005 -0.081 0.106 0.013 1

TB=Daily mean toothbrushing frequency, oral health=Self-rated oral health status, Concern=Oral health concern, Behaviors=Oral
health promotion behaviors, Self oral malodor=Self-rated oral malodor

"p<0.05, “p<0.01 by the pearson's correlation coefficient

r

Aol F7Feto] teksh 15 24717 9 EeEo] A
Iejo] QollA] S8 Qlck &IFAQl 139] o ¢l 4]
25 PeliAe ol 5] HY 89l qfo] SeskH
B2 2 Afolae = PR, 2E"A, S,
7SS et iR A} FHAAFRE 5
gt Q05 AL B/B checker®E ARg-sto] 23k
s st 1Y oy 85| wAS ot
Fetarzt shgick

THE AFHor 2Hsh= 7]7] FolA Halimeter”
(Interscan Co., USA)Q} Oralchroma®™(CHM-1, Abilit,
Japan)= A SJERMEE W eR Sk FHIE 11 o]
9] 7kA AHof= ¥R ohA] o WS 7R Stk
181} B/B checker” = 33H4] B9lgtE 0]9]o] thE 7hAA]
2ol ghgste] 7t Ul ofe] F37kAE B oR S5t

e

= O

o

S
1o ol

d

L A2 P Ake] Eolo] 24%ES HolE 4 glom),
UHSEO] 7IAE A8 Aol 5% oJie] eagR o]
71531, Oralchroma® e} 215+ A4S Lreldjo] At
A AR 72 A2 §8EA A8 5 glon
Z[12] & AFo)HE 1554717 % B/B checker"S AME-

sto] FFE=E Sk

URHa] B0 W 3= AolE AmE A, 4
il ek AL fle A0E deiton, By A%
2134191 A+ tdAe] s Bt 50.80H 2= B]u|
a7 WS =7)= A=t Miyazaki S{7]2 139t A
Hks BA7E glow, 8F 5{16]2 Halimeter™o] <l3F -
HEH A= Aol ool vl #3eH, Nadanovsky &

(1712 @A} ofzte] msf 2u) o]e] 5] WHES EA

-

.

th wusle] 25 mr} tleket A7E Ea) AEa 73
olo] peIe Bkelst Wast gl Aow wekEr,

AT A TH SEEE 409 olA-60% wihol
39.1%2 Hao] SIS WAS 2 Hwrt g )
R OR, 37.7%¢] AR Bl THE 71X gt
AAPAR Uehdeh 2 olte] Folat thRte] Htol

5080902 Bjrjsh WS Lol Rmolnz o) A
7} A5 ghe AO= AZbElY) ol ¢t AL 2008
Zo R ojzte] WAIS} e TS ilpe} ojue] 3
A IS 2k Al7]olu, o4 ulge] ol Aele] 9]
Aol TS 74 THse] 7] tRoR Az,

AT RS TAAAEARS S B 26080 L
ERtom, Aol Fr1Hom AW LA &
P7b LSTHOE TP e A AEE Meow, e
AAE AR 1778 202 ek, T3 oy L 3
g woh ofujel AubHel PAAUEARSE FEsc
AREY. PAARFARS) AES B 26082 71EO
2 B oI ofstE TRl TRAUFAAS] wE
FHFES e 29, B ooR TAAUEUL 9
3 WS W A9 THEEATITE T gk
29 Wk FHAEE(494)7H kot BAROR fol
3 Aol gllek A 5
HOETE T} £ ATTAS Holo], 53
sipoh NA0) AMge A} WHY BAZ glon,
A T A7 HAL FHE A2 Fa THA
Mo BuEQrH18,19].

SAZFGFA R 20104 )
BETA] o3kl 1824419 417
(021)& F2 FHsHgon], 9472
7)) wwke] w4430, 6.067] oJARS 53.64H 02
SAAYGTACKT FNEEE B FHEES HYO
U EAHOE FOR Aol UehtA] ke

ol9AF B XFATOE AT AT A

3
[o]

=

F{1119) el ojsh,

P =A A
FTAAY 6.06
%

.?_
9
HGTAor7L 6.06

o5

2

=]
HE PHSES A A3, N5 AU o] gl
9 THEEE 445002 NES AT Ho] Yt 4
21 53.80% Mr}t EAROE folabA v AnE vehy
SL=(p<0.03), ol ABL AHsheirhs
Folth A5 askt e A ARG onjet 7HsA
o glonz Pawe] GRS TS Ao® AEh

rr =2
o ox



388 ¢ J Korean Soc Dent Hyg 2016; 16(3): 383—90

AEE e
ARl ANt AATC =N S e 4= 3l
7}% aiAlol, 418 WHos 41 1117%0115 &5
512012 &R 0] 31471 27182 Halimeter™ 2]
2 24717} 7ragicha waste] 2je] Telo] 3o
RS AxsIGinE & AtolMe 1Y Eat 3EE Sl
of ME FHEEE AWE A5 1Y 33 ol AlR¥T 7
(49.797) 7} 33] nuK52.033) Ht} Fo" —TH—F"—E
L uolrut B4 708 90J5t 2jole glglon], o] &
T AT AR 2 STHIA IR d9E ARE
497} 9L Aow AztEc)

B ofiio] 2 TABES 248 A7, Fodo| A4
o] Q= A 2HAL 5760708 Aol g 49207

.‘

0 TRl Aok A A A

=

o rﬂﬂ
A 2

1
o?i O

wrh 4208 A Uehgou B4R fold Kol
Qloieh. Al ol[S il B skaEol FheElel glo]
FHE WAL FAL T E Az Shel 7HE
S2A7I0], Foluh 7| QAL FALT| Y= oA
o] AP el Tie FY A717E At Gk A
2 A0 WsIGOL, Miyazaki S{71S F14 2 o

9] =9 T BRdo] ikl sieich
FHAor FSE 7L AZsital 2= dih Ak
Heerw 44.22701910m, 78] Hslrhal =7l A5
56173 0% T -?ﬂd Peol w2t F3see §
Aoz ok Ato|7F U ti(p<0.05). aaA 24
A, ] 7Sl s S
£ 2 AHsk= Aoz yehd A4l A gl ¢
WS 7HA Hol FRfs=rt W Aos Az
FHA A s 7R A7 deP T 75.4%=
7P w=ekom, e WAzE oF drb, Al d@AzE dep
o2 Uedth {3 #2119 T ARl S 4
ApzsAgoll R Atoll ofshd ‘Ha ZHEA AT Y=
A AP 7h 65.8% = AQlEo] 3ol gt A2HEe] =&
Aoz yeht & A Ayt dAjsieinh 504 3R
Az WE AR 1FEr 2AHXE v|wdt 2yl AN
2 @A dohal 22 AR 5 SEAE w2 2e
2 Ve At di A Abalell ofgt A R =0t
B/B checker”S o]-8at Z1¢2Ql 75 42|17k A
A AFst o, = 27k A= YERA] 289k
t} Iwakura 5{22]& 2 ol WYl st 3x} =
of= AA WA 37t §ls A7t Bidthal BHaskgle
o, B{16]> S-euket 20t Q159 oF 70%«= Ai2
F7F deka st gled, Al f3HE 34T A%
30%4te] RS Hlojd AvE Helow, 4dt 4
THE T4she o)A Halimeter* S o]§et 13 %%
7b 7P dob Al et e or QEE 4
Atolo] Zol7h Qle Ao® Huskich
TFREEet A7 E AR e A

AAme] AN TREET &
2 JI7FA7 LEH7} o ‘3} | alcka ek Ae=w U
ERdehp<0.05). 4748 XMT?'} BSE 19 B
A& PO, 05)7} F718h AT E(p<0.01) 7
FolA Ao veytor, 3747 o%a Joiohe ey
of gl Ao Hol, A Y F 7Y S4A &

&= AHe 2= &49& Az, 734
Foll T’H?‘& J‘E?’P =7 W—E’c l !

o2 FPHO

) PP
ol :rLoLZﬂ oyﬁ;ﬂﬁuﬂ(IKO 0NE 2 AHste] =419
T = WEshs Jo2 UEhEth ol¢} 9] oﬂ—_r"[23
oA A A S FA EEeE AE ] Q)

T 28 Aoz yepton, Kurihara®t Marcondes[24]
© SEYAF FHE U Za3t a9lolgly slglon, ot
[10]2 2EA Azpo]| et H3At5-do] okt
o, % ?L NMe FFeEet LEYE o
2 Ueht A dAxEuel 2ozt Ql

H
2
o
pacd

-
-
)
i
rﬂi
i [‘3
L
i) #ﬁo %
T
X &
g2
53
w2
A Ay
e
rO
o
i)
rlr
o
o |

ox
flo
i=)
I 19,
_?1_:
?
rir
s
o
-
-
<

o>~ u)
S

o
|o
it
)

O O_\..
T
4
o
mlo

ko
re
Hm
Y
1o 4

‘E‘O] O“’/} 131
’\ﬂ/\—e— Hsto 3
Folwch F—Q—o]":q
OE*‘“LQEP ol#|gt Z] Xéoﬂ
30] 7P4 A4S ﬂro—.é}"q :rL7J

. i
IL?L rOlI Ijo

H1
ofs
K mﬂr
—M
=)
o
%
5T

3o, AR e u} et &m 7o) S 5
of Wi Ao} THe| WY )HE & o |
oA F v AGHA THY oY % NES 9
o] miaislofof Sirka AzEch



Hi}x} 7H7Hol_4 AT sop\op,qj—,]i iﬂ}ﬁ?_ 23 o
2] Woke nkdshy] 93t 712AlwE g
A5E 687 SAlo] Q= CHistal X].r]/\ﬂ_\,} cﬂtﬂ—;g]ljru
2Alo] vl 71 ol A AAIAS oL ZAto] gl uh
204 o/ ¢ 29*1177P7<H Aol 6919l as T BA
of ARgste] th3t 22 AEs dlth

1 AT o] PRES S AT, B 50.80%
o= vepgon], wyy|Ze] o sulshl WiakE
\—7]]_‘; Z4E§ YI:I7}Q041;]_

2. 1 SHEL 404 ooz 3n|FA WAS 7
tF7l 39.1%E 7P E=gron, ‘WAlE 7R e
o 20.3%, ‘@7t WAIE =70TF 11.6% <22 YEr
k-

3. 97 W & Aol mE A
Fgt Ho] = AUS380)7E AFol e
(43.457)Eet BAHOR Golsh &) Vet
(p<0.05), TR} 2z 7R} AzehctaL
3t 7(44.228) 7} A7FEHA] Elek56.178) 1 &
3 A9 woh FHEE BAMCR felsi WA
YERATHp<0.05).

4. FHFE} FRAPYY L FrEeet o
TANY L] AUBANE LT o
5 FHH R Lrle A EEE FEEkA St
© AOE YERETHp<0.05).

= [e]
Fere 552

5L
o oo [0 ox
§oofl B o o

O
!

ool AL Fol HPHOR WS THY AR

Qe WL HRHOE Sl tha oleigol

dlglen, AIAAe] 248 el 74 3 7
S

3 2013t F3le] kg Aol vl
sfo) 7319] W4 J" A7 Pt ek gz

References

1. Malhotra S, Yeltiwar RK. Evaluation of two mouth rinses
in reduction of oral malodor using a spectrophotometric
technique. J Indian Soc Periodontol 2011; 15(3): 250-4. http://
dx.doi.org/10.4103/0972-124X.85669.

2. Tonzetich J. Production and origin of oral malodor: a review
of mechanisms and methods and analysis. J Periodontol 1977,
48(1): 13-20. http://dx.doi.org/10.1902/jop.1977.48.1.13.

g7« 389

wexjol et 291 Zio] A

3. Spouge JD. Hemostasis in dentistry, with special reference
to hemocoagulation: III. Principles underlying clinical
hemostatic practices in patiens with faulty coagulation. Oral
Surg Oral Med Oral Pathol 1964; 18(6): 701-12. http:/dx.doi.
org/10.1016/0030-4220(64)90467-0.

4. Rosenberg M, Kozlovsky A, Gelemter I, Chemiak O, Gabbay
J, Bahr R, et al. Self-estimation of oral malodor. J Dent
Res 1995; 74(9): 1577-82. http://dx.doi.org/10.1177/00220
345950740091201.

5. Shin SC, Lee KS. An epidemiological study on malodor
status in Korean people. J Korean Acad Dent Health 1999;
23(4): 343-59.

6. Murata T, Yamaga T, lida T, Miyazaki H, Yaegaki K.
Classification and examination of halitosis. Int Dent J 2002;
52(3): 181-6. http://dx.doi.org/10.1002/j.1875-595X.2002.tb
00921.x.

7. Miyazaki H, Sakao S, Katoh Y, Takehara T. Correlation
between volatile sulphur compounds and certain oral health
measurements in the general population. J Periodontol 1995;
66(8): 679-84. http://dx.doi.org/10.1902/jop.1995.66.8.679.

8. Donaldson AC, Riggio MP, Ralph HJ, Bagg J, Hodge PJ.
Clinical examination of subjects with halitosis. Oral Dis 2007;
13(1): 63-70. http://dx.doi.org/10.1111/j.1601-0825.2006.0
1248 x.

9. Chun JY, Lee KH. The subjective recognition of oral malodor
and oral malodor self test. J] Korean Soc Dent Hyg 2014;
14(6): 871-9. http://dx.doi.org/10.13065/jksdh.2014.14.06.
871.

10. Han GS. Self-perceived oral malodor symptoms and
associated factors among adults in metropolitan area. J
Korean Soc Dent Hyg 2013; 13(3): 475-80. http://dx.doi.
org/10.13065/jksdh.2013.13.3.475.

11. Kwon HJ, Park JW, Yoon MS, Chung SK, Han MD. Factors
associated with self-reported halitosis in korea patients. J
Korean Acad Dent Health 2008; 32(2): 231-42.

12. Lee MG. The comparative study of several kinds of oral
malodor checking devices for clinical use[Doctoral
dissertation]. Cheonan: Univ. of Dankook, 2008.

13. Kong MS, Lee HS, Kim SN. Children’s Dental Health
Behavior in Relation to Their Mothers’ Dental Health
Knowledge Level, Attitude toward Dentist and Dental Health
Behaviors. J Korean Acad Oral Health 1994; 18(1): 84-94

14. Lee HY. Study on Relation Factors of Oral Health Behaviors:
Based on Health Promotion Model[Master dissertation].
Seoul: Univ. of Yonsei, 2001.

15. Kim SS, Kim HIJ, Park YN, Seung JH, Lee ES, Yoo JH,
et al. Preventive dental hygiene practices. 1st ed. Seoul:



390 © J Korean Soc Dent Hyg 2016; 16(3): 383—90

16.

17.

18.

19.

Komoonsa;2014: 121-4.

Park MS, Kim YK, Chung SC, Lee SW. Epidemiologic
study on oral malodor for korean. J Korean Acad Oral
Medicine 2001; 26(2): 107-14.

Nadanovsky P, Carvalho LBM, Ponce de Leo’n A. Oral
malodour and its association with age and sex in a general
population in Brazil. Oral Dis 2007; 13(1): 105-9. http:/dx.
doi.org/10.1111/j.1601-0825.2006.01257 x.

Lewis MW, Holder-Ballard C, Selders Jr RJ, Scarbecz M,
Johnson HG, Turner EW. Comparison of the use of a
toothpick holder to dental floss in improvement of gingival
health in humans. J Periodontol 2004; 75(4): 551-6. http://dx.
doi.org/10.1902/jop.2004.75.4.551.

Bergenholtz A, Brithon J. Plaque removal by dental floss
or toothpicks. An intra-individual comparative study. J Clin
Periodontol 1980; 7(6): 516-24. http://dx.doi.org/10.1111/j.
1600-051X.1980.tb02158 x.

20.

21

22.

23.

24.

Heo HY, Shin SC, Cho JW, Park KS. A Study about the
relationship between worker’s mouth-odor survey and factor
analysis. J Korean Acad Dent Health 2005; 29(3): 368-84.
Yoon MS, Youn HJ. A study on subjective symptoms of
a oral malodor in korean aduls. J Dent Hyg Sci 2008; §(3):
123-9.

Iwakura M, Yasuno M, Shimura M, Sakamoto S. Clinical
characteristics of halitosis:Differrences in two patient groups
with primary and secondary complaints of halitosis. J Dent
Res 1994; 73(9): 1568-74. http://dx.doi.org/10.1177/00220
345940730091301.

Lee MR, Choi JS. Self-reported halitosis and the associated
factors in adult. J Dent Hyg Sci 2013; 13(2): 142-50.
Kurihara E, Marcondes FK. Oral concentration of volatile
sulphur compounds in stressed rats. Stress 2002; 5(4): 295-8.
http://dx.doi.org/10.1080/1025389021000061192.



