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ABSTRACT

Objectives: This study aimed to identify the characteristics of the heart rate variability (HRV) index in patients with
burning mouth syndrome (BMS) and to evaluate the predictive value of HRV for Korean medical treatment responsiveness to
tongue pain in BMS.

Methods: Among BMS patients who visited the Oral Diseases Clinic of Kyung Hee University Korean Medicine Hospital
from January 1, 2018, to May 31, 2021, we reviewed the clinical records of 217 women aged 50 years and over. HRV and
unstimulated saliva flow rate (USFR) measurements were carried out, and all patients were asked to indicate their degree of
tongue pain using the visual analog scale (VAS). The subjects were classified into subgroups according to the presence or
absence of hyposalivation and VAS improvement, and each subgroup was compared using the HRV index. Logistic regression
analysis was conducted to confirm whether cause - effect relationships were present between statistically significant values.

Results: BMS patients had lower LF and HF than healthy people. Subgroup analysis demonstrated that there were some
statistically significant differences in the HRV index according to salivation rate and degree of pain. In addition, as the
LF/HF ratio increased, the pain improvement rate decreased after treatment.

Conclusion: The autonomic nerve activity of BMS patients was lower than that of healthy people: however, autonomic
balance was not impaired. In addition, tongue pain in BMS patients responded more favorably to Korean medical treatment
when patients fell within a normal range of the LF/HF ratio, suggesting that autonomic imbalance could be used as one of the
predictable factors in clinical practice.
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Fig. 1. Visual analogue scale for the pain of
burning mouth syndrome patient
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Table 1. Age and Sex Distribution of 272 Patients
with Burning Mouth Syndrome

Age Male Female Total
(year) (%) (%) N (%)

N N
18~19 1 (037 0 (0) 1 (037
20~29 0 (0) 1 3 1 (037
0~39 2 07 9 @B3) 11 (404
40~49 3 (1100 24 (882 25 (919

50< 16 (55D 217 (79.78) 232 (85.29)
Total 21 (7.72) 251 (92.28) 272 (100)

N number of subjects

Table 2. Comparison of SDNN, RMSSD, TP, LF,
HF and LF/HF Ratio in Heart Rate
Variability between Normal Group and
Burning Mouth Syndrome Group

BMS group
M+SD (N)

Normal group
M+SD (N)

SDNN  34.21+26.40 (150)  25.69+10.49 (210)
RMSSD  27.70£27.07 (150)  20.81£12.10 (212)
TP  1331.14£3113.90 (150) 469.26£379.61 (205)
LF  375.91£1267.19 (150) 97.19+86.48 (202)
HF  311.79+1105.48 (150) 88.35+87.44 (204)

LEZHF 1000011 (150) 1612130 (200)
ratio

N : number of subjects, BMS : burning mouth syndrome
Values are the mean+standard deviation.
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Table 3. Comparison of SDNN, RMSSD, TP, LF,
HF and LF/HF Ratio in Heart Rate
Variability between Hyposalivation Group
and none-Hyposalivation Group

HS group none-HS group / D
M=SD (N) M=#SD (N) value

20.37£11.95  26.36+10.09

SDNN 290 P s s
Russp M B 5
rp ABHELR WODERG g
p T WALy gy
e SUSTOS BT
LUHE 39515 19Ty e

N : number of subjects, HS : Hyposalivation, none-HS :
none-Hyposalivation

Values are the meanstandard deviation.

p-value is calculated by Independent t-test.

* ¢ Statistically significant difference (p<0.05)

o pC0.01

e p<0.001
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Table 4. Effect of LF and LF/HF Ratio on Unstimulated Salivary Flow Rate

USFR (N=199)

Simple

Multiple

CI (95%)
Exp (B) Lower Upper

pvalue Exp (B)

CI (95%)
Lower Upper

o value

LF (*0.01) 1.610 1.096 2.367
LF/HF ratio 1.206 971 1.498
Age

015* 1.482 1.000 2.196 .050
.090 1.193 .960 1.484 112

968 936 1.001 055

N : number of subjects, USFR : Unstimulated salivary flow rate

p-value is calculated by Simple Logistic regression analysis and Multiple Logistic regression analysis.

* . Statistically significant difference (p<0.05)
o p<0.01
e p<0.001
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LVSZ, HVS## A4} gz SDNN, RMSSD.
TP. LF. HF. LF/HF ratio®} ®|watel e of & &+
25 A dx2gel vle] AfHoR ZE Ao
A AstE AeE Bl
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504 olAF A 2174 % SDNN, RMSSD,
LF, HF o|AAE AA3 1979(90.8%)< LVSZ
3 HVSZo 2 vyon, LVSES 111%(56.3%).
HVSTZ 86 (56.8%) ot VAS A4 o o}
2 HRV 3 zo] 84 AoM F-oJ3HA

OJB4] - 3142t - MY - Y - 2N
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Aok FHFQ ol BA 79 LF(F0.01) ] 1
7V VAS 55 2348 3Eo] (0605 A=
o8t Za3ksiet(Table 6).

Table 5. Comparison of SDNN, RMSSD, TP, LF, HF
and LF/HF Ratio in Heart Rate Variability
between Low Visual Analogue Scale Score
Group and High Visual Analogue Scale
Score Group

LVS group H-VS group

;P
M+SD (N) M#SD (N)

value

SDNN 27.1(1%%}.43 23.?%;?.73 92712 007
RMSSD 22.1(1%%;).12 18.7(15_:11)0.39 92943 020*
TP 491.%%%?7.69 441.4(1933)69.64 07 345
LF 118.%33)9.46 79.1(8&)6)6.89 3179 002%*
HF 98.%(1541:39;1.75 72.5(85_66)9.00 9939 (7%

LF/HF  1.64£1.31 1.57+1.29
ratio (116) (93) 403 687

N : number of subjects, LVS : low visual analogue scale
score, HVS : high visual analogue scale score

Values are the mean+standard deviation.

p-value is calculated by Independent t-test.

* . Statistically significant difference (p<0.05)

o pC0.01

e p<0.001

Table 6. Effect of SDNN, RMSSD, LF and HF on Visual Analogue Scale Score

VAS Score (N=197)

Simple Multiple
CI (95%) CI (95%)
Exp (B) Lower Upper p value Exp (B) Lower Upper p value
SDNN (*0.1) .946 575 1.554 825 948 577 1.559 833
RMSSD (*0.1) 785 A79 1.285 335 778 A72 1.283 .326
LF (*0.01) 599 372 964 .035* .605 373 981 042%
HF (*0.01) 1.160 631 2.133 632 1.168 .633 2.155 .619
Age 1.003 970 1.037 850

N @ number of subjects. VAS : visual analogue scale

p-value is calculated by Simple Logistic regression analysis and Multiple Logistic regression analysis.
* . Statistically significant difference (p<0.05)

o p<0.01

e p<0.001
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AL, vl A4 H22] SDNN, RMSSD,
TP. LF. HF, LE/HF ratio¢} ¥ wslgl& o) F & 2
T A4 dzel vlel] Aoz SDNN, RMSSD.
TP, LF, HF $AelA A3t A3s wdeh ut
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o, LF/HF ratios AAF dz23 v)wste 34
LAME AslEoller, vFzALAME A4E
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Table 7. Comparison of SDNN, RMSSD, TP, LF, HF
and LF/HF Ratio in Heart Rate Variability
between Non-Improved Group and Improved

Group
Non-improved Improved
group group torz Vafue
M=SD (N) M=SD (N)
25.74£12.06  25.04+8.49
SDNN (15) (36) 236 .814
18.37£10.38  19.60£9.49
RMSSD (15) (36) 409 684
415.48+292.30 493.45+396.38
TP (14) (36) 667 508
72.50£34.66  99.75+85.15
LF (14) (36) 1.608 .114
72.67+86.09  64.20+43.75
HF (15) (32) 867 .386
LF/HF  251£1.87 1.42+0.96 w
ratio (16) (37) 2.206 040

N number of subjects

Values are the mean#standard deviation.

p-value is calculated by Independent t-test and Mann-
Whitney U-test.

* ¢ Statistically significant difference (p<0.05)

o pC0.01

e p<0.001

4) LF/HF ratio} VAS A
A gl

o shk A8 123] = 65 W 504 oA
A< F VAS A&Al& Al&sk 534 F LF/HF
ratio o|AHA S A A 5394 (100.0%)& vl 3A *f*)r
3AFo®E Yxow, vzALE 16W(302%), &
A 37 (69.8%) oo}, VAS 34 of Kol w2 HRV
qit kel A AzeA FolsHA > LF/HF
ratio?}e] QJHAA/AE Felsit. FHF Yol &
BAE AL LF/HF ratio’} 1 271442 VAS &
A 2o 05158 f-olsHAl 7HAskedoH(Table 8).
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Table 8. Effect of LF/HF Ratio on Visual Analogue Scale Improvement
VAS Improvement (N=53)

Simple Multiple
CI (95%) CI (95%)
Exp (B) Lower Upper p value Exp (B) Lower Upper o value

LF/HF ratio D19 298 904 021* D15 295 .900 020*

Age 983 912 1.059 .65H
N : number of subjects, VAS : visual analogue scale
p-value is calculated by Simple Logistic regression analysis and Multiple Logistic regression analysis.
* . Statistically significant difference (p<0.05)
* 0 p<0.01

* 0 p<0.001
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