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14 .70), which was followed by

(OR: 3.75; 95% Cl: 1,57-8.92)

Objectives: The aim of this study is to analyze the factors that influence adults halitosis,

study were 186 adults aged from 35 to 69, between April 4 and May 30,

2012, Data were analyzed with t-test, one-way ANOVA, and binary logistic regression analysis SPSS

Results: The most influential factor of VSCs was halitosis perceived by others (OR: 5.18; 95% Cl: 1,82-

oral respiration (OR: 3.65; 95% Cl: 1.28-10.41), and O’Leary index (OR:

3.40; 95% Cl: 1 55-7 46) in the order, The influential factors of ammonia were respiratory disease (OR:
30.72; 95% Cl: 1.85-51.37), gastrointestinal disease (OR: 12.28; 95% CI: 1,78-44 79), missing tooth
, periodontal pocket (OR: 2.61; 95% CI: 1.10-6.18), tongue brushing (OR:
0.38; 95% Cl: 0,15-0,95), and oral prophylaxis (within a year) (OR: 0.31; 95% Cl: 0,13-0.75).
Conclusions: Halitosis is the result of complex actions among individual characteristics, systematic dis-
ease, oral health state, and health behavior,
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sulfide (H,S), Methyl mercaptan (CH,SH), Dimethyl sulfide
((CHY,9)°1c. 31248 3 SRS whale: 77 ) AL,
A BN, GA A1) FHRAE BARES vl
23} el 51 el A% So| felo] Hp0, Aet X5
A3t pio] slie 2% ARV NG Pelo] Yz Ao g
_‘EI_J_.’_QJ__[ %]\]—4,12,13).

Tt ol o2 <l WAsh= 3 E FeotA Mesl] ¢
S FAe) elg 774 - of Az agint 424
o] QoI ArjAl golor JLE3lo] £3FA o7 HES Q)
slosl, FHEE Bl HYARL 23 40l olol ol
Ho gt i At e 2] A 3
J1e) WAl ol 4 B/ WA TIPS o
83fo] AE = A3 wEo] ot} I=AAL oby
A3t Aol olo] A|E AT FFA FH2Y AAske] o
Aol GoJekA] eheh?. 27 A}717]¢] Oral Chromak= 7o)
Gas chromatography® 394 3 3}9H=(VSCs) o] 844
2 EHHET JLElo] 24T 4 9J o, BB Checker= F17}0]
A BAEE BE U4 SRS SAte] Yeh L, &
4] vl ekt feio 92 Agslvl, 35 A
= THAIAAA TS SASIAA Ammoniags Z7%d1= Attain
Aol TS Brsls 7)7)2 Hrpty 9tk . BB
Checker®} Attaine 474 =9 7IAE A& A 5% oW 24
&= F74o] 7hsoto] AFE 4= 9101, Oral Chromag}: -9
S AR dehia o Al 37bel 13 A
P2 GEE AT % e,

webd] 2 Aol AlelE T RS B o}
ors}r] Sfah AR % AR E
9], P 5 TRt 0215 ZARIGL, AT
A S 91 4 40 15 212

s}oict. Oral Chroma® (CHM-1, Osaka, Japan)Z ©
Hydrogen sulfide, Methyl mercaptan, Dimethyl sulfide &
= 24319177, BB Checker® (mBA-21, Plustech, Seoul, Ko-
rea) % 314 3} BRHE O] 2eF(VSCs)L dglon, ZAj=lel
HBASES F718= Ammonia TS Attain® (mBA-400,
Plustech, Seoul, Korea)< ©]-8-3}%itt.

S48 R PSS olgtlel i S4se) HaLy
& Amsha, P50 G VA 4E Tofste] o) 4
A2 271 oo 2. 74 Y UelS B, 73] 2

=

A AR el Qlol A 7|2 AR BE A Sk,
ALl L by
1. AT

¢}

= A 7R H AR A AT AU 2R S9le
HE2(NO. GIRBA 2721-2012) 20124 4€ 3 0] ¥ 2HE 59
309714 - F28] Fu|o| A9k QA A AL FAMAIE =

v

ALAE S RS BB AT} o] e 3

3] 49 S, AL oR Holg Sekth A FolA 7P
4 o5 AHRGAG TS S A A FofE o]

WSk T PR cdte] HES ol
O 7 FOJeh 35-70A4] w|uke] AJQl 18678 th/d- o= 3kt

2. GLER} U o b

AP ATER B T RO Bl ol Bl 3
ATE SR, YA A W AT FOlA o] At
o, Ajel] B oIt AR, TS, T o]
8 47171904 HESTE Boitk A oY 7
AL W A2 RO oWl R Bl ¥ 1A
o FHEES 24 o}dt}

é%l’ﬂou
A

bl
0,
kel
o
Hul
pacs
o
=3 rd
—Ll
>
fob
17
by
Jlm
L oX
lo
ok

32
£
)
2
X
ok
rlo
ﬁ =
EH
N
i)
ok,
>
o
i
ur
1o
—
D
a
ol B
s
=
>
_?_}:

!
i

>,

o

*
> M
S
N ok
b 38
8
L
s
X
e S
. o
5
o &
ey
-
for
ot
N
b}

o

%

L’ ok
Jktg

ot
o.
o:
it
f!

rok

)

[

g6 o
iy o, of\
o

%

O

b

X

)

b

i

o o

i)

ok

)

o

£

1o

<

i)

=

i

fu g
ok
ok

S
ol
O;O;,‘:
o
rlr
ot
re,
|
ﬂo
N
o
O
R
O
)
ol
ot
o oo

|

r
1

_c|j
pach
M
£
ol
¢
O~
o2
L o
rlr
o
s
i)
ot
o
%
il
i)
|2
=
>
~

oo
=l
o

do ¥
o
%
5
-
N
i

4

o
A
oF
ok

o

il
ok

i)

oo

1
lo

N
—_

4
o
it
47 -
fot
ok
do
- o
2
o
2 4
bl
o 2o
>,
o
A,
rlr
fuf
[-40
rO
o ¥R >
o
)

Hot
= 3 o =¥l
A 19555, S48 Saste Ak 54
rof] thet 2 3e S-R-3toiet. 2919 o8] e AAIste
AR 719] Q) 4 WA, B 92%) YA £ <)
o esteiet, Auw vk ejo} S 2A4sly] LYk, A
#do] §4rstetal H7hEE Shimizu 599 ’“HH“H_HL
(Tongue Coating Index; TCDHE o]&3s}%tt. |
Aol A HE Fow AA Y EE 3 v 39 Hﬂtq = 7t A=
7} 35 5310] F 9700 % o] PAGTE. 2t oot Al
Blo] 54514 9he 49 0, Aleto] G A457} Bol= 7
$ 14, FAI 4457 HolR) o 4% 250% 7|2sjert.
Fold W4 AAT ¥ AT 850l 1870 o] WEg
= AR ARt EAlg= Ago] 41l A=k 3 A
o] Eot /fele sIEe el FFAer skt &
$8tekin BrhElE O'Leary index” % olg8lgict. W e 74
Y 5= Aok A& (Line angle)& TR 471] A (—E
E"‘i, ijh:q odu:] }\41::1)0 2 Be8a, 0

,d
i)

(o=
T

wr
=
o g b~
=
N,
b
N
=)
=
el
=)
)
2 4
B
N
oL

(e
il
r
i

ﬁ\L
ﬁL'
_:L
N

N
nﬁ
>,

Ir

[\)

E of

I ¢

rst nﬁ ok it
Q |o
o
Ol
ﬂj_

e

)

QfSFATE. AHARE] A2 Q] 2912 XA R ]J ultan®

(Sultan Chemists Corp., USA)S AR&-3F3Ith Zhaolg A4

Aol Hf= a1 QJoke E& AR O vy X0 PR E

w2t A& 0w XAl *ﬂﬂ"i = wl A HAFEe] A4
[e]

Sh=2ler %

(st olTt. XA o] BAEA] 9Re A9 0,



274
J Korean Acad Oral Health | 2012;36:272-281

4 = Al
A A}3] X FER]|4=(Community Periodontal Index; CPI)*& o]
Bkt o2 4 Ul 380t 5 Aot 95 Al - 204,
Aol 9= A, AFet & Al - 2ti+A], Bkt 5 Al - 2
= A, et 9 1 - 20 A E HEA|oLE A
L Ao} ol 3Eotof| 17Ete ¢low dd 3Eet W
|oFE RAFSH 71 22 A& 7|53, ARH A=
Faoh AAFETLEE CPI probeE ARE3}9CH, probe &
E A ) 7F A A QL= 3.5-5.5 mm F-97F B H
(4 mm "|vh) X|Fo] gl Ao, He FEY ohd
HAE7F HolA] o= A9-(4 mm o= AFde] Sl A
51T} A x| oF(Missing tooth; MT)+ 427 W] W&
F AAXoF= A3 el = A 53Tt
ZA517] S8l BE diAAelAl 57 34]
5, AEE, AA AN 95H
wobA steleh e A Aol
AekAte] oFF H-8-2 AokskA] ok
7 Aol Fe= vE 4 7] wiEel 54

A5 XTSIBAL 190] 2B 2 732

-
%
_O|_H
o
o,
N

s L7
S
HN

ot

b el e }-F?.l ot xe

i
oo

o R il
fo
o
rlo

dot |o A

P

-
bl
oX,
gl
®
:

>
S~

o

o
o |
o

)
Ir
»EI

[N
off
2

(3

N

[

)

H
Moo I

W~

Rl

2 o oh Y
= 2 e
N
N
B
o
!

Y
)

2]

X,

fo il

rick
NN
~

of
> N

to

o &

o M
IS
4 o

ejoto] 5] o
AFsEAL, A
A B 9 A gHste] 249 7k FQ) kol A skt -4
012]7]£24]+= Hydrogen sulfide 112 ppb, Methyl mercaptan
28 ppb, Dimethyl sulfide 8 ppbe]t}”. BB Checker® (mBA-
21, Plustech, Korea)= $JU4 3 ol9tE 5 (VSCs)S 4L
A} AHBISIEE. 73 A7 EAE 50 BBVE 27 53 Aol 1l
< AEAAA %L, ddAell Al monitoring sensorE 7H4FIL Q1
+ mouthpieceE 15% 59t 717 BEEE 3Fti>?. Attain®
(mBA-400, Plustech, Korea)2 &4 el +3HAA5ES 7}
St7] Qs W A AIRES EARtste] wiEshe oY
o} RS 23 4 9k 771 20% F< 2713 39S AH T
IS ERIeE & % ERES A AATE EAo AEA]
Ak TP 22489 20 miS ol §3te] 3027k FHHER
8131, 5E7F A2 383 U mouthpieces o 2= )0
1527k 2A38k9c} ol 9F2 mouthpiece $+o] HA#He
Bstol Wi o] 4] Fow ZAst, A TS 9

ol 7142 20 ppmo]e} 2.

3. SAEA

SPSS 19.0 & 13(SPSS Inc., Chicago, IL, USA)S AF&-
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Methyl mercaptan, Dimethyl sulfideE 35131 Q= & 3Jqt
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1. ATt SAof W2 T35

QIFFARSISH E4dof W 35 == Table 13} 2t} & 3
B 3 oF e s AF 45-54417F 50.10 BBVE 7H =9k
AL, 55-64A1(46.58 BBV)9F 6541 0]/(45.72 BBV)- rARSH
o1, 35-444](40.30 BBV)7} 714 YFH(P<0.05). Ammonia
Er = ofzb7l 24.08 ppmlE HAH(18.00 ppm)Er}h =9k
(P<0.05), stEollA $=& ©[3h(31.23 ppm) 7} E9keH, A&
&3} 21E(24.95 ppm, 21.08 ppm)°| FFARFAAL, & o4
(19.36 ppm)°] 7Hg HATHP<0.05).

2. MMEEo| M2 AFFT

ARG ] T2 355 Table 291 Aot ¥ 84 %
ShtE & olHIS e +1(63.00 BBV) ¥} 2&7] 4%
(61.30 BBV)©] A%to] §li= (45.64 BBV, 45.34 BBV)H.
OJ3HA E9kth(P<0.05, P<0.01). Ammonia 5=% IHAH4l
2 7£(35.13 ppm)°] H3to] gli= £(21.91 ppm) B} &4k
(P<0.05).
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o 2RME T AHAIFIAIS: 17% o4 +-0] 49.89 BBV
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A4 50% o)A 0] 52.38 BBVE 74 #=3k0™, 25-50% T
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BBV)E.t} =%131(P<0.05), AAA o7} Sli= +(50.02 BBV)o]
= 75(42.98 BBV) Hr} =9 tH(P<0.01). Ammonia 5 5= X
AAFIA] S 50% o4 o] 27.94 ppmO.= 7P =9kal, 25-
50% "I9E 1-(19.34 ppm) ¥} 25% )Rt (17.83 ppm)©] FAFSH
ATHP<0.01). AFgo] = +(24.43 ppm)©] $l= +H(18.77
ppm)ET} =9E0m(P<0.05), /A oF7t 9= +H(26.81 ppm)
o] ¢l -(18.83 ppm) H.th = TH(P<0.01).
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Table 1. Mean concentration of halitosis according to socio-demographic characterics

Visbles N H,S* CH,SH* (CH,),S* VSCs' NH,*
M=+SD P-value M+SD P-value M+SD  P-value M+SD P-value M=+SD P-value
Gender 0.678 0.713 0.790 0.299 0.043
Male 49 22.98+61.07 13.33+25.41 20.51+36.61 48.41+15.69 18.00£17.86
Female 137 18.58+64.40 15.33+34.82 19.07£30.79 45.41+17.83 24.08+17.92
Age (yrs) 0.105 0.699 0.596 0.042 0.114
35to <44 43 37.79+88.19 15.21+44.17 18.44+32.21 40.30+16.55" 19.30+13.35
45t0 <54 61 8.72+21.10 11.16%25.49 16.11+34.12 50.10+19.50° 21.13+16.38
55to <64 64 15.22%51.27 16.45+26.91 21.13+32.39 46.58+15.38" 26.81+22.42
65< 18 30.00£45.50 20.28+40.57 27.22+26.39 45.72+14.76" 19.22+13.61
Education 0.226 0.724 0.618 0.905 0.036
MS 26 41.69+81.01 20.58+38.17 24.96+32.49 47.81+15.41 31.23+21.14°
HS 93 15.01%£58.89 12.84+28.73 16.53+28.36 46.57+17.84 21.08+15.11%
C 20 8.10%£19.94 12.80£29.81 20.05%£28.11 45.40+14.42 24.95+18.55%
U 47 21.89%71.55 16.34+37.70 21.94+40.66 44.91+18.67 19.36+20.26"
Total 186 19.74+63.41 14.80+32.55 19.45+32.33 46.20+17.30 22.48+18.06

MS, middle school; HS, high school; C, college; U, university.

Measurement *ppb (parts per billion), "BBV (BB Value), "ppm (parts per million).

P-value obtained from the t-test and one-way ANOVA.

**“The same characters were not significant by Bonferroni's multiple comparisons at ¢;=0.05.

Table 2. Mean concentration of halitosis according to systemic disease

. H,S* CH,SH* (CH,),S* VSCs' NH;
Variables N
M+SD P-value M+SD  P-value M+SD P-value M+SD  P-value M+SD  P-value
Otolaryngology disease 0.500 0.734 0.280 0.015 0.649
P 6 2.50+6.12 10.33+16.12 33.50+32.28 63.00+18.07 19.17£10.21
A 180 20.31+64.37 14.95+32.98 18.98+32.31 45.64+17.04 22.59+18.27
Respiratory disease 0.454 0.420 0.768 0.004 0.613
P 10 5.10£7.45 6.70+11.39 22.40+44.66 61.30£20.92 25.30+13.38
A 176 20.57+65.07 15.26+33.31 19.28+31.65 45.34+16.73 22.32+18.30
Gastrointestinal disease 0.963 0.051 0.105 0.166 0.978
P 15 20.47+39.33 3.33+6.32 6.47+12.98 52.13%£16.22 22.60+11.41
A 171 19.67+£65.17 15.81£33.73 20.59+33.28 45.68+17.34 22.47+18.55
Heart disease 0.686 0.422 0.089 0.841 0.329
P 9 28.11%51.34 23.33+£40.25 37.33+33.40 47.33+19.52 28.22+13.45
A 177 19.31+64.05 14.37+32.19 18.54+32.10 46.14+17.24 22.19+18.24
Thyroid disease 0.995 0.357 0.055 0.500 0.043
P 8 19.88+33.15 35.00£60.31 40.88+31.27 50.25+11.54 35.13%13.42
A 178 19.73+64.49 13.89+30.73 18.49+32.12 46.02+17.51 21.91£18.06
Hypertension 0.528 0.052 0.058 0.922 0.220
P 24 12.08%25.58 7.38+11.64 11.88+17.68 45.88+14.53 18.25+16.94
A 162 20.87+67.20 15.90+34.48 20.57+33.86 46.25+17.71 23.10+18.18
Diabetes mellitus 0.849 0.337 0.279 0.115 0.067
P 11 16.18+33.58 5.64%13.17 9.18+21.40 54.18+19.96 12.82+9.27
A 175 19.96+64.88 15.38+33.33 20.10+£32.83 45.70+17.06 23.09+18.32
Allergosis 0.741 0.529 0.570 0.981 0.688
P 9 12.89+32.45 8.11+17.15 25.44+45.66 46.00+25.47 20.11%£15.96
A 177 20.08+64.62 15.14+33.14 19.15+31.65 46.21+16.88 22.60+18.19

B presence; A, absence.
Measurement *ppb (parts per billion), TBBV (BB Value), "ppm (parts per million).
P-value obtained from the t-test.
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Table 3. Mean concentration of halitosis according to oral health status

) H,S* CH,SH* (CH,),S* VSCs’ NH,*
Variables N
M+SD  P-value M+SD  P-value M+SD  P-value M+SD  P-value M+SD P-value
Tongue coating index’ 0.479 0.514 0.625 0.009 0.307
17% < 83  16.06%47.93 13.06+29.08 20.75+32.84 49.89+16.15 23.99%£17.93
<17% 103 22.70+73.66 16.20%£35.19 18.41+32.04 43.22+17.69 21.26%18.16
O'Leary index 0.099 0.398 0.305 <0.001 0.004
50% < 71 31.48+86.62 18.92+39.46 23.20%£37.22 52.38+16.48 27.94%21.06°
25 to <50% 97  14.59+45.64 12.43+26.38 15.95+24.35 42.71+17.43° 19.34+15.56"
<25% 18  1.17£2.04 11.33+£32.79 23.56+46.61 40.61£12.66" 17.83+12.30"
Periodontal pocket 0.102 0.673 0.764 0.040 0.027
Presence 122 24.67+69.80 15.53+33.45 18.93+26.54 48.08+17.68 24.43+19.42
Absence 64 10.33£48.09 13.41£30.98 20.44+41.41 42.61£16.07 18.77£14.56
Missing tooth 0.615 0.669 0.840 0.005 0.003
Presence 85  22.29£58.40 15.92+32.94 18.93+27.43 50.02+17.70 26.81+£18.92
Absence 101 17.58+67.55 13.86+32.36 19.89+36.07 42.98+16.36 18.83+16.53
Measurement *ppb (parts per billion), "BBV (BB Value), "ppm (parts per million).
STCI were assorted into 2 groups by median.
P-value obtained from the t-test and one-way ANOVA.
***The same characters was not significant by Bonferroni's multiple comparisons at o=0.05.
Table 4. Mean concentration of halitosis according to smoking and drinking behaviors
. H,S* CH.SH* (CH,),S* VSCs® NH,
Variables N - - :
M=SD  P-value M=SD  P-value M+SD  P-value M£SD  P-value M+SD P-value
Smoking status 0.532 0.709 0.205 0.982 0.002
Smokers 35 13.69%29.32 12.94+26.11 27.20+41.46 46.26%16.10 13.94+14.63
Non smokers 151  21.14+68.94 15.23+33.94 17.66%29.70 46.19£17.61 24.46+18.24
Drinking status 0.653 0.515 0.696 0.525 <0.001
Drinker 71 22.41%67.49 12.82+27.51 18.27+32.31 45.17+£16.84 16.59+12.68
Non drinker 115  18.09%60.99 16.03+35.37 20.18+32.46 46.83%17.62 26.11£19.89

Measurement *“ppb (parts per billion), "BBV (BB Value), "ppm (parts per million).

P-value obtained from the t-test.

4, QU 25, FZAGHL| IHE 23S
Tol g oz IAAP 0| W L% Table 4, 5
o} Ath. Ammonia 5% HSHAwH(24.46 ppm) Tt H] S

(26.11 ppm)°] F4(13.94 ppm) 7t 25+4(16.59 ppm) E.th
EUTHP<0.01, P<0.001). +7271725 9ol 4] Hydrogen sul-
fide T+ Q&EES ] Y= 0] 39.12 ppb&E dl+= F(10.73
ppb)Ech =9k11(P<0.05), & 3iH 3 3l S 1%
< Shi= 0] 53.67 BBVE 314 9= 1(44.59 BBV) H.r} =9k
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Table 5. Mean concentration of halitosis according to oral health behaviors

] H,S* CH,SH* (CH,),S* VSCs' NH,T
Variables N
M+SD  P-value M+SD  P-value M+SD  P-value M+SD  P-value M+SD P-value
Frequency of toothbrushing 0.199 0.346 0.857 0.422 0.974
One time 5  23.40%35.70 7.80+10.83 27.40+28.61 38.00+14.40 22.20+7.53
Tiwice times 98 27.42+83.28 18.06+37.48 19.34+31.61 47.33+18.08 22.20%£18.21
Three times< 83  10.45%+25.40 11.37£26.38 19.11+33.64 45.36+16.50 22.82+18.46
Time of toothbrushing (minute) 0.180 0.051 0.109 0.978 0.065
<2 73 24.89+74.76 21.89+43.42 25.63+41.73 46.07+16.11 26.15+18.59
2t0 <3 84  10.71%44.45 9.38+22.04 15.82+24.88 46.10+16.93 20.80%£17.83
=3 29 32.90+76.43 12.66+22.15 14.41+20.70 46.83+21.44 18.10+16.13
Brushing of tongue 0.044 0.217 0.180 0.560 0.344
No 59 39.12%14.56 19.92+42.55 24.12+34.18 47.29+15.90 24.32+17.49
Yes 127 10.73%24.76 12.43+26.55 17.28+31.33 45.69%17.95 21.62+18.32
Use of oral hygiene devices 0.111 0.142 0.435 0.202 0.037
No 94 27.02+84.17 18.26%39.89 21.29+35.16 44.60+16.44 25.27+18.26
Yes 92 12.29+28.67 11.27+22.43 17.58+29.22 47.84+18.07 19.74+17.53
Oral prophylaxis (within a year) 0.987 0.827 0.775 0.134 0.017
No 119  19.68+68.22 15.19+35.74 18.94+31.77 44.77+16.90 24.61+19.93
Yes 67 19.84+54.31 14.10£26.20 20.36+33.52 48.73+17.83 18.69+13.45
Oral respiration status 0.782 0.909 0.736 0.029 0.499
Presence 33 22.52%70.69 15.39+25.13 17.73+33.97 53.67+21.79 20.55+16.27
Absence 153 19.14%61.96 14.67+£34.01 19.82£32.07 44.59%15.80 22.90+18.44

Measurement *ppb (parts per billion), "BBV (BB Value), "ppm (parts per million).
P-value obtained from the t-test and one-way ANOVA.

Table 6. Mean concentration of halitosis according to halitosis perceived status

] H,S* CH,SH* (CH,),S* VSCs' NH,*
Variables N
M+SD  P-value M+SD  P-value M#SD  P-value M+SD  P-value M=+SD P-value
Other perceived 0.819 0.656 0.541 0.007 0.588
Presence 34 22.00£56.32 17.06+31.19 22.53+33.23 53.44+17.56 24.00£19.54
Absence 152 19.23+65.05 14.30+32.93 18.76+32.19 44.58+16.87 22.14%17.76
Self perceived 0.464 0.747 0.273 0.601 0.573
Presence 159 21.14%67.65 15.12£32.31 18.38+32.15 45.92£17.19 22.17+17.69
Absence 27 11.44%26.62 12.93+34.52 25.78+33.29 47.81£18.19 24.30+20.33

Measurement *ppb (parts per billion), "BBV (BB Value), "ppm (parts per million).
P-value obtained from the t-test and one-way ANOVA.
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E9LI(P<0.05), MNP} Sl o] Gl 2HTF 3750 ek & FAE 2] SIAE TS0l it At At )
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Table 7. Multivariate binary logistic regression for VSCs and ammonia by characterics of subjects (N=186)

VSCs* Ammonia
Independent variables (<50 BBV=0, =50 BBV=1) (<20 ppm=0, =20 ppm=1)
OR (95% CI) P-value* OR (95% CI) P-value*
Socio-demographic characterics
Gender (Male=0, Female=1) 0.70 (0.18-2.63) 0.593 0.97 (0.26-3.55) 0.957
Age (yrs) (<45=0, =45=1) 1.54 (0.55-4.31) 0.415 0.89 (0.32-2.46) 0.818
Education (=sH=0, 2C=1) 1.72 (0.71-4.19) 0.231 0.52 (0.22-1.23) 0.137
Systemic disease
Otolaryngology disease (A=0,P=1) 2.57 (0.12-56.68) 0.551 0.05 (0.00-1.07) 0.056
Respiratory disease (A=0, P=1) 8.36 (0.85-82.10) 0.068 30.72 (1.85-51.37) 0.017
Gastrointestinal disease (A=0, P=1) 2.22 (0.51-9.67) 0.286 12.28 (1.78-44.79) 0.011
Heart disease (A=0,P=1) 1.17 (0.19-6.99) 0.863 7.36 (0.88-61.64) 0.066
Thyroid disease (A=0, P=1) 5.97 (0.85-41.94) 0.072 11.26 (0.91-40.13) 0.060
Hypertension (A=0, P=1) 0.67 (0.19-2.39) 0.539 0.34 (0.10-1.20) 0.094
Diabetes mellitus (A=0, P=1) 3.72 (0.64-21.58) 0.143 0.21 (0.03-1.71) 0.147
Allergosis (A=0, P=1) 0.21 (0.02-1.91) 0.166 0.04 (0.00-0.59) 0.019
Oral health status
TCI (<17%=0, 217%=1) 1.97 (0.86-4.53) 0.110 0.64 (0.27-1.48) 0.296
O'Leary index (<50%=0, =250%=1) 3.40 (1.55-7.46) 0.002 2.22 (0.98-5.06) 0.057
Periodontal pocket (A=0, P=1) 1.98 (0.79-4.96) 0.147 2.61 (1.10-6.18) 0.029
Missing tooth (A=0, P=1) 1.04 (0.47-2.32) 0.924 3.75 (1.57-8.92) 0.003
Health behaviors
Smoking status (NS=0, S=1) 0.71 (0.18-2.77) 0.621 0.07 (0.01-0.70) 0.051
Drinking status (ND=0, D=1) 0.66 (0.26-1.67) 0.375 0.95 (0.38-2.36) 0.918
Oral health behaviors
Frequency of toothbrushing (times) (<3=0, 23=1) 1.34 (0.60-2.98) 0.479 1.81 (0.81-4.04) 0.145
Time of toothbrushing (minutes) (<3=0, 23=1) 1.59 (0.53-4.75) 0.402 0.38 (0.12-1.22) 0.104
Brushing of tongue (No=0, Yes=1) 0.42 (0.17-1.02) 0.056 0.38 (0.15-0.95) 0.038
Use of oral hygiene devices (No=0, Yes=1) 1.39 (0.60-3.25) 0.445 0.44 (0.27-1.27) 0.100
Oral prophylaxis (within a year) (No=0, Yes=1) 1.28 (0.55-3.00) 0.571 0.31 (0.13-0.75) 0.009
Oral respiration (A=0,P=1) 3.65 (1.28-10.41) 0.015 0.45 (0.14-1.41) 0.168
Halitosis perceived status
Others perceived (A=0, P=1) 5.18 (1.82-14.70) 0.002 0.98 (0.34-2.84) 0.978
Self perceived (A=0,P=1) 0.59 (0.21-1.66) 0.321 0.72 (0.23-2.29) 0.583

H, high school; C, college; P, presence; A, absence; NS, non smoking; S, smoking; ND, non drinking; D, drinking; OR, odds ratio; CI, confidence

interval.

P-value obtained from the multivariate binary logistic regression.
*VSCs: Wald chi-square test, Model chi-square=66.02, df=25, R-pseudo square=41.1% (Nagelkerke), P<0.001.
TAmmonia: Wald chi-square test, Model chi-square=83.21, df=25, pseudo R-square=48.1% (Nagelkerke), P<0.001.
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