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A Study on the Correlation between Xerostomia, Yin Deficiency,
and Heart Rate Variability in Halitosis Patients
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ABSTRACT

Objectives: The purpose of this study was to analyze the correlation between the level of xerostomia and Yin deficiency as
well as heart rate variability in patients with halitosis.

Methods: A survey was conducted on 30 patients who visited the Department of Internal Medicine at Dongsin University
Oriental Hospital from March 2021 to February 2022. A questionnaire regarding halitosis and xerostomia was administered
using the Visual Analogue Scale (VAS) scores, and Yin deficiency was assessed using 10 specific items. Oral moisture was
measured using the Oral Moisture Checking Device (Mucus) under unstimulated conditions, while heart rate variability was
measured with the SA-6000 equipment.

Results: A significant positive correlation was found between VAS scores for halitosis and xerostomia and Yin deficiency.
However, there was no correlation between xerostomia and the Mucus scores. The low Mucus score group showed a significant
negative correlation with LF values compared to the normal Mucus score group.

Conclusion: Patients with halitosis who experience xerostomia are likely to be in a state of Yin deficiency.

Key words: halitosis, xerostomia, Yin-deficiency. heart rate variability (HRV), Mucus
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Table 1. Contents of Yin-deficiency Questionnaire

Y1* Unpleasant hot sensation in the palms or soles
Y2 Flushing of the zygomatic region in the afternoon
Y3 Tidal fever

Y4 Night sweats

Y5 Weight loss

Y6 Dryness on the mouth or throat

Y7 Dizziness

Y8 Constipation

Y9 Decreased amount of urine with yellowish color
Y10 Insomnia

*Y means individual items of Yin-deficiency Questionnaire
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50-59A17F 129 (40%) 2.2 7} wteH(Table 2).

2) |37 9 Azds

A Hit o]F7| 7k 2614 0w, 3085 29 ol
ojdell FH = <3l B} 27)elA AAELE A
o] % 27 EF ATl A ARG H(Table 3).

2. 752 MEX|(Table 3)

1) =2k ol vbdy
THE AT wel AAAAA A <A

Aot 22z o Hdde Ak 0RE

om, g Abge] AAEH Fof A H
AR 6ol 99 o2 19 olsiHh

2) 73 oz A7

TFA7F AT A WE ZA obR &
& o, Fnpg, 32 o) Fo7 EAEH skl
F2 oPHE A oA, 308 F 258 ¢l obfle]
TFH7E AsiA L, 9= o 39, FuiE o 19,
4 o 1ol 3kt

3) Azt FHb R

309 F el o] AF mhE Aol dal el
o o7 w3 stglon, ell'et @i Sk 21
i, oh 22t §HE gake 9ol sith

o)
=2

o

638

Table 2. Gender and Distribution in Subjects
Male Female Total

10-19  1.@D* 00 1)

2029 177D 2118 310

30-39 177D 2118 310

Age 4049 4 (308) 529 9 (30)
(vears) 50-59 4 (308) 8 (47) 12 (40)
60-69 2 (154)  0(0) 2 (67)

Total 13 (43) 17 (57) 30 (100)

Mean+SD 45.61+13.01 46.17+10.92 45.93+11.66

*Values are Number (%).

Table 3. General Characteristics of Subjects (n=30)

Variables Number (%)
Duration of halitosis
1-6 months 6 (20)
6-12 months 5 (16.66)
1-3 years 12 (40)
>3 years 7 (23.33)
Recognition method of symptom
Subjective perception 23 (76.66)
Objective perception 6 (20)
Ete. 1 (3.33)
Period of severe halitosis
Forenoon 25 (83.33)
Working 3 (10)
Thirsty 1 (3.33)
Tired 1 (3.33)
Xerostomia
Yes 21 (70)
No 9 (30)
3. TH|et FLUX SA9| ARk
T3 VAS A4 H4-2 633181, +4H=x
9] VAS A4 Hi2 62718601k 73 Ao
4 5 f-ol8t 55 %



R=047,p=0.0013

4 6 8 10
Halitosis

Fig. 1. Correlation between the VAS score of Halitosis
and Xerostomia.

VAS : visual analogue scale
*R : Kendall's tau statistic
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Table 4. Correlation between the VAS Score of
Halitosis and Yin-deficiency Score

T P-value'
Y1# 0.2938016 0438
Y2 0.2412004 .096
Y3 0.2059689 156
Y4 0.4512784 0028
Y5 0.1777483 248
Y6 0.6146348 1.877e-05°
Y7 0.1064957 017
Y8 0.1064957 482
Y9 0.1735686 229
Y10 0.1538597 284
Total 0.4742162 0005719

VAS : visual analogue scale

T : Kendall's tau statistic

"P-value by Kendall rank correlation test

*Y means individual items of yin-deficiency questionnaire
SStatistically significant difference (p<0.05)

Table 5. Correlation between the VAS Score of
Xerostomia and Yin-deficiency Score

T P-value'
Y1# 0.2422631 095
Y2 0.3978528 .006°
Y3 0.297713 0408
Y4 0.4053391 0058
Y5 -0.03684167 Sl
Y6 0.6058731 2.441e-05%
Y7 0.1339043 361
Y8 0.2627542 083
Y9 0.1600023 .267
Y10 0.1536533 285
Total 0.4861087 0004111

VAS : visual analogue scale

T : Kendall's tau statistic

"P-value by Kendall rank correlation test

*Y means individual items of yin-deficiency questionnaire
SStatistically significant difference (p<0.05)
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R=0.12,p=039
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Fig. 2. Correlation between the VAS score of
Xerostomia and Mucus score.

VAS : visual analogue scale, Mucus score :
measurement of oral moisture
*R : Kendall's tau statistic

6. EfA2H| X5i2at Moo 25 A+ L HRV
parameter H|a
ATNAAEL] HF Mucus A4E 26.30+2.58

SIRT, B RN 280 oS AL, 280 ul
T gl Bu] Aslroz ERaeld gl
A 197(63.33%) o2 - 24.68+1.70, Xg"}
2 119(36.67%) 2.2 H+ 29.06£0.89°] A+t

- 7Fe] &3 A4 3¢S v A3 A3t
A 46.41+15.90, AT 4T+14.472 A 3H-
=38 A7t A Uskey BAX R R
zbol= $slch = F & 7+ HRV parameters
v w3 A3 TPb AL 6.040.83, AT 6.54+
0.84(p=0.1065), LF& A3l 4.231.10, AA- 523+
0.77(p—0.006736), HF = AshE 4.43£1.27, AA-
5.1241.31(p=01729) & LFIA % A3}te] A
o BAHCE R 2t (Table 6).
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Table 6. Comparisons between Yin-deficiency Score
and the Parameters of HRV in Decreased
and Normal Mucus Score Group

Mucus score Mucus score

. s«
(080 >0 Fovae
NI (115000 47s144T 905
TP 6.0+0.83 6.54+0.84 107
LF 4.23+1.10 5.23£0.77 007
HF 4.43+1.27 h12£1.31 173
HRV : heart rate variability, Mucus score : measurement

of oral moisture, TP : total power, LF : lower frequency,

HF : high frequency

*P-value by two sample t-test

"Values are MeantSD

*Statistically significant difference (p<0.05)

7. S512F Mucus H57te] At

Mucus A9} &3] $4 o= FAHCE F
o AAZE fAFA Ak (1=0.09301694.
p=04527). o] 7 A= M FENME T
e 22 53 d—:—% 3¢l ak5el A Mucus A4
o}e] folg A4S A& 4 l9eH(Table 7).

Table 7. Correlation between the Mucus Score
and Yin-deficiency Score

T* P-value
Y1¥ -0.01754943 893
Y2 0.1583056 248
Y3 0.08066316 558
Y4 -0.06209192 .650
Y5 0.1777483 .248
Y6 -0.01247748 932
Y7 -0.08870925 515
Y8 0.04326806 .984
Y9 0.1117655 413
Y10 0.06168422 .651
Total 0.09801694 453

T : Kendall's tau statistic

"P-value by Kendall rank correlation test

*Y means individual items of yin-deficiency questionnaire
SStatistically significant difference (p<0.05)



M

8. 23512t HRV parameter(LF/HF ratio)7te| Ak
HRV parameterql LF/HF ratio®} 23 =47t
de BAACE fog ARAAVE FAHA &
keH(1=0.09801694, p=0.4527). ©}it Y4 SFEoA
T BAMSE fo3 9 AEACE gelEql
oH(t=-0.293854, p=0.03062) (Table 8).

Table 8. Correlation between the HRV Parameter
(LF/HF Ratio) and the Yin-deficiency Score

T P-value’
Y1# -0.1445714 290
Y2 -0.1603965 241
Y3 -0.1002478 464
Y4 -0.293854 0318
Y5 -0.1457653 315
Y6 -0.1641462 225
Y7 -0.108812 431
Y8 -0.02896544 .839
Y9 0.1209987 374
Y10 0.02453148 .856
Total -(0.146178 .260

T : Kendall's tau statistic

"P-value by Kendall rank correlation test

*Y means individual items of yin-deficiency questionnaire
SStatistically significant difference (p<0.05)

v, o FH

THe "dASeM A" 2RSS £
T 9\1—4‘34. A A AAAd AEHAE U
F 9l R deeEE W °
AR e 4 slen, 1 F 4%
daleltt. 74 W 759 F5 4l
3318 (Volatile Sulfide Compounds, VSCs) 2 37]
A Aol & s A 55 E3lete A4
g AR A=A 9leH hydrogen sulfide. methyl
mercaptan, dimethyl sulfide 5 FAH Qe

el > A5hAhg ﬁs}ﬂg T8 55 3,
H AR FEE o] k7 AA, A3} =9 o

& 2. 25K . Qe . 2

2L W, AL VSCs Sz Heae, B
R AT S 7 W mlAEe] STk
n| A &3} VSCsel HFol S7hsl 7371 o3t
= B 7} Q)9 =3 Shinjiro $1°¢] AFolA €}
o Fu7E A& Al VSCs7h wrol AIsh Z1& Ko}
gl Enlel FHE FA] 5 E& & &
oA wgAd ZAle] ¢lx AlA|
ob A 71 A AL 35 Al
FH7} s Agb,

AA T3 2 A S 348
7} g, A gereE Aele] wle
o2 A HtEA] el 27} At £ S
AR 98 AFoM e el B ‘r7‘]7 ey
A5 kg Sl wel ‘/}E}‘/Pﬂ detetsol
A A% el fn] A7 2 A9 RaE
Qe e 2 ‘_—7—°ﬂ/‘1% ek FAbel
el Fu) e} °] 9\1‘4 Hol glehutE S A

Jg_ xq/\]zq e} o]

o] glt}. Chung 5Pl

ot AEHATE =2 A4S AAA FHAE
7} o= A7) glem, Hongl 4?‘5}‘%‘1 AEF
29} FRA FHO A3 o] o A7t stk
E3 AEY AT} =52 dlmethyl sulfide”} =7}
dobe A7 ol FAAzRLE Bed A7
X Bergdahl S79M = Z:EEﬂ_. 28 A Zo
TF47AzA 2 Fe] ot 2k 819l o™, Queiroz
Sl e 2B AE B F el Hujgo] Fa
o B3P A3EE wErb sk At
st

grolstoll A ZHA-> Lol sfar, I Life R
sl AlAZF WEA S doTle As L
ojg} 3ttt Lol Mol Habd kZ WA =
o] #pkoz el Lk, FRAKER BBiEKIE

o W Aol o]2A "o BEAES el

641



[e} 2
3 AN A ASse AUE 2a. o
Aoz Qs kb FAHE e nokel
el sl ie 7T O Dhiie DR
[¢]

H
Toz Bion, I Yo B M S0 5o
2 RT, IORES A oM So= Bk
CBELA IS M e “LIFEERE R ORRE I
ZEREIEREER e} sto] Lol FejAE Lkt
AallA Rk Do) ed F37F A7 31
on, KFEEESTINE "HEH AR LR
T WROBOE e sl FAkE st 7371 O
BS Tkt sjgloh w3 <GEREER> Y
Me AR FEky BEKGR FREREmpGE
HRRARE 2 3t 7371 Als|A ™ sk§5set
sto] R Qe 73H7F vebd 2 e dF

v PHzE Tk At g

om, 73 9 PR} BF 2EHA F A
A 293t Aol BEE & & A o) E &3
Qg xR Hop ® AT 77, A
el 53 A oJu ARJATE 3=
AMetoleh. =3 HRV AAFE 58 d7d4A1
Ef iz <dd AW T3 oW
Aol AEA A F3 Sl slE 30
o) AT F 208 (70%) 0] T4AZ27 e %5

L
£ re
oL
ol
2
(o
£
re
(o + o
i,
=)
-4
A

BA7L FRASYT, ol AR 2227}
A
o

do 4 A A A ot [P oox 10 R oR o |> Hr BN U X |

3 Ae o A
el = A4zt FAMCR ol 4o ARdA
Holdh 5e Az A &3 A5 19
dAol o sl el 2 dE5He B,
Fek &3 A zhllE YL Y4, Y6, Y7 359,
Zd7Azet 53 A5 7hellE Y2, Y3, Y4, Y6 &
of 7tk AR folFt ] AHAAE ¢

o A el ASE By Y1, Y7o A% 1 A
HAgkel 04 olstz A#AAA} Uy & 5 gle
™, Y4, Y6 A% AL eleASe Adigte] 04
23 08 PRto g BEo| vt 73 ARIAR &
F vk AR SR E Y2, Y3o] E
A S Adighe] 02 23, 04 ol3le]mz s}
£ 593 Y4 Y69 S ebAlS Bkl 04
|4, 0.8 o]sto| =2 AFHIA 7} BB AY 7}s}
o £ & 9lvh T8y, SEAER A B <l
ZAbo] 32 Q¥ mEAYSLE oy I 99
Batolyd BA & 23T £z o= AL
Ak

ol &3 AEAS A (cutoff) & A=
g o ge] SlgE BedF T Qleh =3 Y5 5
o "EFA EQh e AT AR A A 2 T
Az Agst BF FAAE oA ¢dor
FR7Zx Aede 59 ARIAE Jepidd
ol FHe} AR ot H3F AE
Ao BE et Fo AATE A A of
9 o 4 e meEbA S AR A A
A9 7 ES A 371 A7 22F Ao
R L R AR ot B R B e U b =
#13ted Mucus® 71715 o 43l 7749 +% A=S
ZAslgleh. A7 Hele 7% VAS A7t
75 Mucus®] 27 9 vepte &9 A
FRA7E vebd Aele} Mo, A 23

A 1% ARAAT S5 ol AR 2
Q79 A B B B, AP BRI
2 A7) Zqugel el P A3 dvht 4

WegaFEA Tk Wavt 2,

o
B =75 A4 e} ] go) 4

Ao
lo
$
e
s
Ao
ol-}l:
L
o
)
El
L
i,
iy
)
4o ok



& Aole Aok ol FAAE A5 $3 A
7k At BAM R o3 ARAE By
I, Az A4 Mucus A4A 23 Ao
A7b glHA) edgken, FHA Mucus F4
el Freldt A J&% AZd #lHA 4 Aoz B
of, &3] ZAFe A A gl Bu]e ARl
TAAE A 2 A A S Bl
S Bl L gl

A ubg A AA Y W3 & wzA
Huzt A7e Azl o3 Wijsted o
Ao o7 ZA8 7Alr}h Alub o] = (Heart Rate

Variability, HRV) ]2}, TP(Total power):= VLF,
LF, HF powers E&3l1 3l AA Powers &
s, AA A AEAAAY RS eRfh
LF(Low Frequency, 0.04~0.15 Hz)+= TX}— 7t
o] gekat 9ol EAlsht, wAAAA Y 2
S F2 Jepi, Rl es Bwt 2179 3

= yeplfich. VLF(Very Low Frequency, 0.003 ~0 04
Hz) & 2AFHAE S 53l wikilAel dst 374
A 94E Jehid, HF(High Frequency, 0.15~0.4
Hz)&= ¥z 27419 @A4=ze #4 Qv et
A *}% ARE At wWgo] I3 B2}
¥ HRV+= 224173418 AdA oA &
2] = ALAL npedgiciE B o] Fo
+ e8] Aslte] AAAEel B3] HRVOIA
TP, LF, HF 2% 437} w7 vhgtort, LRelA

mm1

N
Y
2

t EFH oz $93 714E woo) w3l gldn
v] A3}2 47} 199 (63.33%) 22 @A 9k, HRV

o s Z £ JE o2 245 AYFHA ¢
dehe AellA gAZE sleh Frb Hoz S3 9
HRV Parameter(LF/HF ratio) 7}ﬂ *erirﬁﬂ%

& 2. 25K . Qe . 2

]- .
e 3@z FE7} Aoks 8471 glon, 13
£ FaE UL 3RS ddez 7] gl
A2 fRE 3] Mucus H47F AA o5}l
At el A7, ool weh F2 WSl +
< A o2 H Mucus Aol wWE Aol & 17]
F AW Aoz Heldh wehy FAZe &
27 Mucus A47F G ZoA 2L 2714 %
A BASR= Aol 22% Aoz Asdd:
=3 HRVelA LE3E efdfgn] Ashel o]
Fos @A dgkedt TP 9 HF $% =3
P-valueZ} 0.1¢] 717+ $£x|o]lmz2 $-oA4 L
Ak, AR A 2rp e A o] gloky
oleh. welr el Eu|gl AEFHAE AT o
o] Q)& Aoz weld TE]T L5 W
o} I f&Ae dgt A7t & o 22 7
Bl

&im

* oy
oX -l)’ _11“)‘ r

o =
o

ZHALe] 2

o] I AR(FRI|EHRENR) ) Aedo

2 F=dTgee) A9 Lok 2 A7 (No.
2020R1F1A1075273).
FuEH

1. Lee YH. Xerostomia and halitosis: A review
and current concepts. J Korean dental association
2017:55(9) :640-56.

2. Son JH, Kim JS, Kang K. Kim JY. Seon JK,
Han GJ, et al. The Usefulness of Comprehensive
Diagnosis of Yin-deficiency and Heart Rate

643



Variability in Halitosis Patients. J Korean
Oriental Med 2011:32(4):100-10.

3. Kim JS, Yoon SH, Ryu BH, Ryu KW. Studies
on Characteristics and Related Factors in
Halitosis Patients. o int Korean Med 2004;
25(4-2) :252-9.

4. Choi JN, Kim JS. Jang SW, Son JY, Baek SH,
Han Sd, et al. A Before and After Study about
the Effects of Korean Medical Treatment on
Halitosis Patients: Using OralChromaTM. J int
Korean Med 2014:35(4) :532-45.

5. Lee HY. Kim YK, Ko HJ, Yoo JH, Moon YH.
A Case Report on the Effect of Yin Deficiency
Medicine on Halitosis Patients by Using
OralChromaTM. J int Korean Med 2019:40(1):
117-25.

6. Yosuke FK, Tetsuya YD, Ryuichiro AK, Takayoshi
SK, Shuji TY, Kayoko IT, et al. Evaluation of
Oral Wetness Using an Improved Moisture-Checking
Device for the Diagnosis of Dry Mouth. Oral
Science International 2017:14(2) :33-6. https://doi.org/
10.1016/51348-8643(17) 30017-4.

7. Chung JS, Park HS, Na DW, Noh EK. Choi
CH. Park J. Halitosis and related factors
among adolescents in Korea. J Korean Acad
Dent Health 2010:34(4) :534-42.

8. Hong MH. Correlation between stress, dry mouth
and halitosis in adults. J Korean Soc Dent Hyg
2015:15(3) :389-97.

9. Bergdahl M, Bergdahl J. Low unstimulated
salivary flow and subjective oral dryness:
association with medication, anxiety, depression,
and stress. J Dent Res 2000:79(9) :1652-8.

10. Fumi M, Kaoru K, Shuji T, Tomoko N.
Measurement of Oral Moisture on Oral Dryness
Patients. Geriatrics 2020:5(2) :28-33.

11. Lee, S. Park, J. Lee, H. Kim, K. Development

644

12.

13.

14.

15.

16.

17.

18.

19.

and validation of Yin-Deficiency Questionnaire.
Am J Chin Med 2007:35(1):11-20.
Lee SD, Kim JY, Kim KT, Byun MK, Kim
SH, Park DI. The Study on the Activity of
Autonomic Nerve System by Using HRV on
Neurosis. J Int Korean Med 2006:27(110) :1-6.
Waler SM. On the transformation of sulfur
containing amino acids and peptides to volatile
sulfur compounds (VSC) in the human mouth.
Eur J Oral Sei 1997:105(5 Pt 2) :534-7.
Krespi YP, Shrime MG, Kacker A. The
relationship between oral malodor and volatile
sulfur compound producing bacteria. Otolaryngol
Head Neck Surg 2006:135(5) :671-6.
Son WY, Jeon YH, Lee JY, Cho HG, Hong
JP. A Study of Relationship Between Halitosis
a Salivary Gland Function. J Korean Academy
of Oral Med 1998:23(4):353-9.
Shinjiro K, Shuji A, Kenjiro G, Eriko K,
Toshihiro A, Tadamichi T. Low salivary flow
and volatile sulfur compounds in mouth air.
Oral Surg Oral Med Oral Pathol Oral Radiol
FEndod 2003:96(1) :38-41.
Kim SY, Kim JS, Kim YS, Hong IA, Hur
WY, Eom GH, et al. Correlation Study between
Dry mouth and Comprehensive Diagnosis of
Qi xu'Qi yu in Patients with Halitosis. Korean
J Orient Int Med 2007:28(1):97-105.
Han GJ. Kim JS, Seon JK, Son JH., Oh SW,
Park YS, et al. Correlation between Xerostomia,
Stress and Qi Movement Stagnation in Halitosis
Patients. Korean J Orient Int Med 2010;31(3):
488-99.
Osterberg T, Landahl S, Hedegard B. Salivary
flow, saliva, pH and buffering capacity in
70-year-old men and women. Correlation to
dental health, dryness in the mouth, disease,



20.

2L

and drug treatment. J Oral Rehabil 1934:11(2)
:157-70.

Ben-Aryeh H, Spielman A, Szargel R, Gutman
D, Scharf J, Nahir M, et al. Sialochemistry for
the diagnosis of Sjogren’s syndrome in Xerostomic
patients. Oral Surg Oral Med Oral Pathol 1981:
52(5) :487-90.

Kim KE, Han JH. Correlation among Halitosis,
Xerostomia and Stress in Adults. J Dent Hyg

5 %287 g 2YE

Sei 2016:16(5) :370-7.

22. Hyoung YG, Roh SS, Ju YS. Bibliogical Study
about external theraphy of oral diseases. J
Korean Med Ophthalmol Otolaryngol Dermatol
1997:10(1) :50-90.

23. Choi BM, No KG. Heart Rate Variability,
HRV. Korean Society for intraveneous Anesthesia
2004:8(2) :45-86.

645



