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A statistical analysis study on the convergent common factors
influencing saliva of physiologic malodor patients
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Abstract The data were collected from 171 physiologic malodor patients diagnosed in KUMC halitosis control clinic
between 2008 and 2016. We selected 11 independent variables and 3 dependent variables, then planned to extract
some convergent common factors affecting their physiologic malodor. We thought that those extracted convergent
common factors could be utilized when preparing the contents of oral malodor preventive program. We used multiple
regression analysis and path analysis method, for the analysis of influence of 11 independent factors to three salivary
dependent factors(resting salivary flow rate, salivary buffering capacity, salivary precipitation rate). We have
presented the physiologic malodor patients’ chracteristics by descriptive statistical analysis, and also statistically
analysed convergent common factors influencing directly or indirectly to their three dependent factors. We could
reason that the sex, the character, the intake habit of breakfast, and the regular food intake habit could affect resting
salivary flow rate, salivary buffering capacity and salivary precipitation rate.

Key Words : Path analysis, Physiologic malodor, Resting salivary flow rate, Salivary buffering capacity, Salivary
precipitation rate
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AP A TARAS] Eele o] JE nAE §HEH FEedlel B BAH 24 A7 101
AR 40 A4 AR, 47, B4 Aves 24 44 8 geleladh A7 FHA, FFA AT7E 98 Aw
AR, TFAH AY AN AR, B e fF, AT 23 9 v TRE QAR
14, ABLT, A bR Bg HF 5o 1) SWEs AR a9l A0 AgeslT, A A %
Eolth ololl FH ¢ A= e aclon g Al IKUGHI7I&2-001)S FHEIT
T Ao} A gole] g, ool pHet o
75 glolo] 9h3% Elelo] ol ddyky|: gl X Table 1. Variables used in statistical analysis
Ago] A 7HA B4 2o dpE= 2Euse A Variable name ‘ Definition of variable
_ (Independent variables)
3t onts age | 5
o . . o HEA olEhe 1. AGE Patient's age in the 1st visit
AAEO g% = ukx 3}A] o8 1] %
1 ]’ex_ ga]—l :ILH Egoﬂ BTTHTT o= ] ] 2 SEX 0=woman/ 1=man
= 380 S FEY, &% Y 3 oS 9 3 TOOTHER The number of toothbrushing times in
TARAREAE AL Gol B4 EHow B ATE a day
=] > Intake of snack inducing halitosis
Al ZFs1 o AAEOS 12 vy A 23 7ke]
1Zskeh ARES 74w 7 Wl B 2 4. SNACK 0=no intake./1=intake.
Yol F F= e e F5 A} A e & 5 CHARAGTER O=extroverted nature /
vl 7, BeRAEe) 3742 ded TAE Jo] f=inirospective nature
g 7]018k 2= 9l gl goloz MAFE I o] 4] 7 Habit of breakfast; O=Intake of Korean meal/
ﬂ 104 2 T M E]’—HJ—L. S O -1, ] ﬂ »1‘ 6. BREP 1=Skip or a fast food intake
Z] g_?_]oﬂ 0360% EE ;io] F’}i @“%Hl‘f 3 Zj' :’L‘:ﬂ The style of dinner intake: O=Intake of
A5 =HQAES F45ke, v AR normal menu in scheduled
= o _ e S 7. NIGHTM time/1=Intake of food with stimulating
2SS Foko, AEA FHIAES] FHE 2 taste, or eating before retiing or
AN B FEANES FEE, YR, 245} rnking
Oj]:}’ Patient's history taking: 0=None or
AT have history except respitatory or
8. HISTO digestive system/ 1= have history
connected with respitatory or digestive
system.
2. < A} @ yuF Habit of regular eating: 0=Regular intake of
1t o = [olml =]
9. NHABIT1 food in scheduled time./ 1=Loss of regularity
o 2L of three daily meals or excessive drinking
2.1 I_:ILEH I} (more than 3 times a week).
2008 3¥RE 20164 129714 i ed 24 Bad Habit affecting Halitosis: O:E;oes not
_ N 10. NHABIT2 have a bad habit affecting halitosis./ 1=have
< 7‘]-‘+ ?Hiﬂqoﬂ LH%QP :ILH 5}2} 180‘:ﬂ Z, "ga} a habit of mouth breathing or smoking.
A FHZES 34380 o]F X853l Y8l Y3 X Taking medicine: O=have no taking
_ - S - ici ly  health
= pro B3 AF W2 BlEo| A% - medicine or have on
LS AR, 24 gl e el ASATE §la DRUG supplementary food./ 1=Internal use of
b 174 o)Akl 17199t 255 - &) prescribed medicine
(Dependent variable)
2.2 P 1 USALIVA ghﬁ]ﬁgg:nt of unstimulated salivary flow for
AT A 17178 9] A&, dUAEH 34 oA A] B 5> BUFSALIVA Salivary buffering capacity measurement by
- _— CAT21 Buf. kit.")
HH, Ef & Y 9hE5, mBA 21(BB checker o
Salivary precipitation rate(%) of stimulated
™ , TAIYO, JAPAN) 45 B3 774 W +3, 37] 3. PRESALIVA saliva, measured in 1 hour
N FA ARE 28 AR, 7 ATHIA)
7] AT W8k BlgAL Aot 2318 3, Table 19 9 3 =m0
<] RiNey |
A BEo] 3kxte] odu AW NEAIG T4 7 ~ _
1 8%l ”m o o e TR 1T €Y, ARG, 4
s kA Ako g A A B B L o
e e Au) Bl g, BllelEs, mBA 212 248 7
WY 5, et A
o 14 =E¥sE )
1) CAT21 Buf kit (Risk test of saliva, MORITA, JAPAN)
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Table 2. Descriptive analysis of physiological
malodor patients

Variables Mean Stangrd Standard Error
Deviation
Pt's Age in the 1st visit 4050 11.76 90
Toothbrushing times 332 91 07
Unstimulated Salivary Flow 1.90 96 07
Salivary Precipitation rate 11.03 554 42
Sa"vgzp:;ge””g 548 55 o4
Oral Malodor level(BBV)2 47.78 1947 1.49
EX“ESS{(‘BE/S;“” 50.12 17.80 136

Table 3. Frequency analysis of physiologica malodor

patients
Variables Frequency Percent(%)
male 72 421
SEX female 9 57.9
sum 17 100.0
2 .
Snack Inducing 0 3 135
Halitosis ! 148 865
sum 17 100.0
0 49 287
Character 1 122 7.3
sum 17 100.0
0 Ul 415
Habit of Breakfast | 1 100 58.5
sum 17 100.0
’ , 0 75 439
Habit of Dinner 1 % 56,1
sum 17 100.0
0 Ul 415
History 1 100 585
sum 17 100.0
1 .
Habit of regular ? g ?8;
eating g
sum 17 100.0
carot | @ o
affecting Halitosis ’
9 sum 171 1000
0 125 731
Drug 1 46 269
sum 17 100.0

3.2 Y3 AEA A9
A FHEANA A s AT WS S EFY

olo] J&S = 4= e QOEEE Table 19 1171 &
(e}

=
>~ - I~ -
S T e B FE5aRleme <l

= 29102 FHE F, o1F A 7P 29150 IS
Fi FEAY B4 20 W] A3 14 42l B4
WS il B RS dA s

Table 4049} o], b A] BfH o]l FAH O 9]
AP0 JFE WA F A 2Ae 44 2al
(P=0018)°] %4301 1591,

2) BBV is the unit of gas level measurement by mBA 21.
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Table 4. Multiple regression analysis results when the amount of unstimulated saliva was the dependent

variable
Variable Unstandardized coefficients Sctzizgfi:riglrfti d ¢ ngg%%%g%gf
B Standard Error Beta
(constant) 2327 516 4514 000
Pt's Age in the 1st visit -.003 007 -042 -478 633
Daily Toothbrushing 047 085 045 555 579
SEX -.070 154 -036 -453 651
Snack Inducing Halitosis -.058 229 -021 -254 800
Character -420 175 -198 2401 018
Habit of Breakfast -192 158 -098 -1.216 226
Style of Dinner intake 138 157 071 876 382
History .28 .160 17 1425 156
Habit of regular eating -.375 208 -154 -1.803 073
Bad Habit affecting Halitosis -112 154 -058 -727 468
Drug -125 191 -058 -6%4 514

Table 5. Multiple regression analysis

the dependent variable

results when the percentage of stimulated

salivary precipitation was

Variable Unstandardized coefficients Sctzizgfi:riglrfti d ¢ F;ﬁg??%g%g
B Standard Error Beta
(constant) 16.039 4.8%4 3304 001
Pt's Age in the 1st visit -.042 038 -.089 -1.107 270
Daily Toothbrushing -.109 452 -018 -.242 809
SEX -336 827 -030 -406 685
Snack Inducing Halitosis -723 1.206 -.045 -.600 549
Character 374 944 031 396 692
Habit of Breakfast 1.681 835 150 2014 046
Style of Dinner intake -1.182 831 -.106 1422 157
History -556 857 -.050 -649 517
Habit of regular eating 1.157 1.126 083 1.027 306
Bad Habit affecting Halitosis -.093 811 -.008 -114 909
Drug .789 1.007 063 783 435
Unstimulated Salivary Flow -2.337 A54 -407 -5.148 000
Salivary Buffering Capacity .301 813 030 370 712

Table 6. Multiple regression analysis results when the buffering capacity of unstimulated saliva was the

dependent variable

, - Standardized
Variable Unstandardized coefficients coefficients ¢ F;riggﬁggtgcgf
B Standard Error Beta
(constant) 4.755 314 15.162 .000
Pt's Age in the 1st visit 002 004 .040 497 620
Dally Toothbrushing 062 044 104 1416 159
SEX -190 .080 -172 -2.388 018
Snack Inducing Halitosis 012 118 .007 099 921
Character 154 092 127 1672 097
Habit of Breakfast 076 083 .069 916 361
Style of Dinner intake 087 082 .079 1.063 289
History -150 083 -136 -1.802 074
Habit of regular eating -.266 109 -192 2444 016
Bad Habit affecting Halitosis -.009 080 -.009 -118 906
Drug 077 099 .063 781 436
Unstimulated Salivary Flow 228 045 401 5112 000
Precipitation rate of stimulated saliva 003 008 .029 370 712
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3.2.3 B AF5S TENFR A AT BT mape Adw A 29, 5, v, A& 25, AR
A -
89194 2% 2re) el ARl A AL o, 3] WY 4
Table 6ol 4 Hol, BtAE 5o SAHCRRNS m ey A bR Bg 8ol EeMss 495
A G VA F QEPO0) SHAFEE P L 3 Goja) ) 41 S A ) E4nas FR
(P=0.018)3} 2159 A4 o F 221(P=0016), 18 BAS B3 Fig, 13 22 13} 2ES mhSo] Alseltk
1
Salivary Buffering Capacity
h
Character
Unslimulw Flow
Habit of Breakfast
Salivary Precipitation rate
Habit of regular eating
Fig. 1. The first designed path analysis model
Table 7. The regression weights and probability level of significance of the first path analysis model
) Standardized Standard Probability of
Estimate Estimate Error CR. significance

USALIVA  <— SEX -.062 -032 146 -421 674

USALIVA <— CHARACTER -.389 -.183 165 -2.360 .018

USALIVA  <— BREP -.187 -0% 147 -1.273 203

USALIVA  <— NHABIT1 -334 -137 189 -1.764 .078

BUFSALIVA <— SEX -.178 -.162 .076 -2.358 .018

PRESALIVA <—- SEX -344 -031 764 -451 652

BUFSALIVA <-— CHARACTER 133 A .087 1538 124

PRESALIVA <—- CHARACTER 446 037 875 510 .610

BUFSALIVA <—— NHABIT1 -212. -154 .09 -2.151 .031

PRESALIVA <—- NHABIT1 04 065 997 907 .34

PRESALIVA <—- BREP 1.753 156 172 2271 .023

BUFSALIVA <-— BREP 073 066 .076 949 343

BUFSALIVA  <— USALIVA 216 381 040 5450 i

PRESALIVA <—- USALIVA -2.323 -404 400 -5.802 i
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Habit of Breakfast

Habit of regular eating

L,

Salivary Precipitation rate

Fig. 2. Selected modified path analysis model by model specification process, with standardized coefficients

Table 8. The regression weights and probability level of significance of final path analysis model
( *++ means that this effect is statistically significant(P<0.001) )

Estimate Stanqardized Standard C.R. Probability of significance
Estimate Error
USALIVA  <— NHABIT1 -33 -139 189 -1.796 073
USALIVA  <— CHARACTER -.368 -173 165 -2.230 026
BUFSALIVA  <—— SEX -180 -.163 076 -2.361 018
PRESALIVA <—- USALIVA -2.385 -418 3% -6.080 i
BUFSALIVA  <—— USALIVA 203 .358 .039 5.172 i
BUFSALIVA  <-— NHABIT1 -.246 -178 .0% -2.565 010
PRESALIVA <—- BREP 1.754 158 .765 2204 022
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Table 9. The magnitude analysis of standardized total
influence on salivary factors( *means that

effects which external variables could have
the result of PC and BC method reveals the

pobability below the significance level of 0.05. )

Sex Character Habit of 'Regular Habit of Un;timulated

Eating Breakfast Salivary Flow
Unstimulated Salivary Flow 000 =173« -139 000 000
Salivary Precipitation Rate .000 072+ 058 158+ 418+
Salivary Buffering Capacity -.163« -.062% - 228 000 358+

Table 10. The magnitude analysis of standardized direct effects which external variables could have

influence on salivary factors(

*means that the result

of PC and BC method reveals the

pobability below the significance level of 0.05. )

Sex Character Habit of vReguIar Habit of Unstimulated

Eating Breakfast Salivary Flow
Unstimulated Salivary Flow .000 =173+ - 139 000 000
Salivary Precipitation Rate .000 .000 000 158+ —418«
Salivary Buffering Capacity -163+ .000 =178 000 358+

Table 11. Sobel test results of indirect effect analysis( *means that this effect is statistically significant

(P<0.05) )
CHARACTER-—>USALIVA-—> NHABIT1-->USALIVA-—>
BUFSALIVA PRESALIVA BUFSALIVA PRESALIVA
Z 1.7204 20940 -1.6958 -2.0500
one-tailed probability 0.0427 0.0181 0.0450 0.0202
two-tailed probability 0.084 0.0363+ 0.08%9 0.0404+
Table 12. Model fit summary
CMIN CMIN/DF | RMSEA NFI IFI TLI CFI AlC BCC
Default model 6.030 754 .000 .381 1.020 1.062 1.000 60.030 62.697
Saturated model .000 1.000 1.000 1.000 70.000 73457
Independence model 104.131 4.959 153 000 000 000 000 132,131 133514
intervals 2 Sobel test T2 #A[21 213 A3 & F2] 44 @] ARSI EAFoR FoaA FH
s R aclel Bl ghgtd] BAMoR felshl  HoR 9FS vAL e Ao BAHen, gl
AL vIAE A0 BARYR, A 22e Al 7B 9 g 2Qldle oY Al Bl 291w 4 89,
elelgel, % obg Al Efol Bule 2ol Bl A g 891 A4S HY a9lo] BAMOR folshl 4HY JBe
9 el 935 891 Bl o5 43S mA= A AR AoE A EHJATHTable 10). Eg 1Hg 279
o2 BMHUL, A AL gQakEeel, 224 44 B4 A3 Table 110149} o] 424 8217 A& 3
S B gol|, P A Bl Euj g gl g A 99l QPAA] Bl S WIS R St EfE S
I gl FTo] 2tz BAM R g &S vA= 89l dFS wA= F 7HA] A= aNke] Sobel
RoZ FAFHAJTHTable 9). JAHFE] FTE5HFQ  test A¥ TAALE folgt ibdaaz AT 4= At
Bl 90150 FAAH T nAE JeS BAS A $hA, HAge FARde] AYPeE BA2122]1% 4
QA W T AR A A0 BAXNCE fFost 3 Table 12014 Bkeol, HE FHREH Y A gAF
A HA A Elel Bujgo] AHA QS njAE Ae2 o CMINF, CMIN/DFZE, RMSEAZL, S22 3A5E5¢1
BEAE3, etele] A4 aglols b Al Bhel@yt  NFI, IFI, TLI, CFI 4%, Z2la 738 8x4:9 AIC,
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