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5% 2. Pearson Correlation & Simple Linear Regression for Organoleptic Score, Sulfur
Measurements and Periodontal Measurements (n=72)

Organoleptic score

Correlation Coefficient Simple Linear Regression

r p-value p1 p- value
H,S 0.61% <0.0001 0.13 <0.0001
CH;SH 0.45% <0.0001 0.07 <0.0001
(CH3):S 0.16 0.2189 0.24 0.2189
VSCs 0.54* <0.0001 0.05 <0.0001
TCS 0.68* <0.0001 0.27 <0.0001
PD 0.01 0.9314 0.01 0.9314
CAL —0.01 0.9314 —0.01 0.9314
Gl 0.25 0.0373 1.49 0.0373
PLI 0.44%* 0.0001 1.06 <0.0001
B1% 0.54%* <0.0001 0.05 <0.0001
PPD% 0.22 0.0742 0.02 0.0742

*: p-value < 0.000758 (apply for Boferroni strategy = 0.05/('%,) =0.000758).

VSCs = H,S+ CH3SH+ (CHjs),S, (ng/10ml), TCS = Tongue coating score, PD = Probing depth
(mm), mean of the 6 most severe periodontal involvement teeth, CAL=Clinical attachment level
(mm), mean of the 6 most severe periodontal involvement teeth, GI = Gingival index, mean of
the 6 most severe periodontal involvement teeth, PLI = Plaque index, mean of the 6 most severe
periodontal involvement teeth, BI% = Bleeding index, % of sites with BOP positive, PPD% =
% of pocket depths = Smm.
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BHTRARXEBEOANEREIWCMRHE LR

3% 3. Pearson Correlation & Simple Linear Regression for VSCs and Periodontal
Measurements (n=72)

VSCs
Correlation Coefficient Simple Linear Regression
r p-value p1 p- value
H,S 0.91* <0.0001 2.08 <0.0001
CH;SH 0.96* <0.0001 1.65 <0.0001
(CH3):S 0.65* <0.0001 10.87 <0.0001
PD —0.14 0.3332 —1.37 0.3332
CAL —0.11 0.4655 —0.93 0.4655
Gl —0.09 0.8517 —1.42 0.8517
PLI 0.3 0.0060 8.21 0.0060
BI% 0.41* 0.0005 0.36 0.0005
PPD% 0.19 0.1074 0.19 0.1074

*: p-value < 0.000758 (apply for Boferroni strategy = 0.05/('%,) =0.000758 ).

VSCs = H,S+ CH;SH+ (CH;),S, (ng/10ml), PD = Probing depth (mm), mean of the 6 most
severe periodontal involvement teeth, CAL=Clinical attachment level (mm), mean of the 6 most
severe periodontal involvement teeth, GI = Gingival index, mean of the 6 most severe
periodontal involvement teeth, PLI = Plaque index, mean of the 6 most severe periodontal
involvement teeth, BI% = Bleeding index, % of sites with BOP positive, PPD% = % of pocket

depths = 5Smm.
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3R 4. Pearson Correlation & Simple Linear Regression for Tongue Coating Score, Sulfur
Measurements and Periodontal Measurements (n=72)

Tongue Coating Score

Correlation Coefficient Simple Linear Regression

r p-value p1 p- value

H,S 0.57* <0.0001 0.30 <0.0001
CH;SH 0.39* 0.0007 0.16 0.0007
(CH;).S 0.13 0.2781 0.52 0.2781
VSCs 0.48* <0.0001 0.11 <0.0001
PD —0.03 0.8159 —0.08 0.8159
CAL 0.02 0.8525 0.06 0.8525
GI 0.09 0.4521 1.35 0.4521
PLI 0.32 0.0059 1.94 0.0059
BI% 0.39 0.0009 0.08 0.0009
PPD% 0.19 0.1142 0.05 0.1142

*: p-value < 0.00758 (apply for Boferroni strategy = 0.05/(',) = 0.000758 ).

VSCs = H,S+ CH;SH+ (CH3).S, (ng/10ml), PD = Probing depth (mm), mean of the 6 most
severe periodontal involvement teeth, CAL=Clinical attachment level (mm), mean of the 6 most
severe periodontal involvement teeth, GI = Gingival index, mean of the 6 most severe
periodontal involvement teeth, PLI = Plaque index, mean of the 6 most severe periodontal
involvement teeth, BI% = Bleeding index, % of sites with BOP positive, PPD% = % of pocket

depths = Smm.
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F% 5. The Differences of Sulfur Measurements and Organoleptic Score between Baseline
and after Tongue Scraping (n = 30)

p-value
Baseline TS
(TS V.S. Baseline)

OLTS 3.83+1.20 3.00+1.31 0.0004
H,S(ng/10ml) 5.25+5.51 2.23+1.91 0.0018
CH;SH(ng/10ml) 3.32+3.61 1.55+£1.42 0.0030
(CHj3),S(ng/10ml) 0.18+0.47 0.08+0.21 0.3501
VSCs(ng/10ml) 8.75+8.68 3.86+3.08 0.0011

OLTS = Organoleptic score, VSCs = H,S+ CH3;SH+ (CHj3),S, (ng/10ml), TS = after tongue

scraping.
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The Levels of Volatile Sulfide Compounds in Mouth
Air from Patients with Chronic Periodontitis

Hao-Hui Chou, Chi-Cheng Tsai, Tai-Lien Wu, Yi-Hsin Yang, Kun-Yen Ho, Ya-Ping Ho,
Yi-Min Wu

Kaohsiung Medica University Graduate I nstitute of Dental Sciences College of
Dental Medicine and Chung-Ho Memorial Hospital Department of Periodontics

"Halitosis' refersto the condition of offensive mouth odor and may cause social embarrassment,
emotional and psychological distress leading to alack of self-confidence. Many studies indicate
that the volatile sulfide compounds (VSCs) may be the main source of oral malodor.

We attempt to clarify the relationship between the periodontal parameters and the VSCs mea-
sured by the method of gas chromatography ( GC), and to evaluate the improvement of several
halitosis-related outcomes after a series of non-surgical periodontal treatment (NSPT ) and gar-
gling solution usage.

Seventy-two chronic periodontitis patients with heavy tongue coating were assessed for oral
malodor and periodontal status. Oral malodor was measured by V SCs with a GC monitor and
organoleptic test. Thirty participants were selected randomly for the subsequent experiments. Only
25 participants have completed all experimental procedures. Sulfide measurements and periodon-
tal parameters were measured in 4 times among all the experimental stages.

H2S and CH3SH were accounted for approximately 97.9% of the total V SCs from mouth air.
Significant correlations were observed: between OLTS (organoleptic score) and H2S, OLTS,
CH3SH, tongue coating score( TCS )and VSCslevel. Significant correlations were also observed
between the VSCs and B1% (% of bleeding on probing ), and TCS. Reduction of VSCswas sig-
nificant (55.89% ) after only tongue scraping. Comparison to baseline, VSCs was significantly
reduced after NSPT and CHX gargling. There was no different for VSCs after CHX gargling in 2
weeks and 4 weeks.

Based on the findings of the present study and many other investigators, oral malodor is closely
associated with tongue coating and periodontitis, therefore, it is advised that the removal of tongue
coating and periodontal treatment are prerequisite for the control of oral malodor.

Key words: halitosis, oral malodor, volatile sulfide compounds
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