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ABSTRACT

Electrical Taste Threshold in Patients
with Burning Mouth Syndrome

Yoon, A-Hyang
Advisor: Prof. Ahn, Jong-Mo, D.D.S., Ph.D
Department of Dentistry

Graduate School of Chosun University

Objectives: The purpose of this study is to evaluate the difference in
electrical taste threshold between Burning Mouth Syndrome(BMS) patients
and normal controls by using an electrogustometer.

Materials and Methods: From April 1, 2020 to October 21, 2020, 38 BMS
patients and 48 normal controls who visited Chosun University Dental
Hospital were tested. Electrical taste threshold was measured at the tip,
the lateral side, the dorsal surface, the circumvallate papillae area of
tongue, and the soft palate. In addition, a simple psychological diagnostic
test(Symptom  Checklist-90-Revision, SCL-90-R) was conducted. The
electrical taste threshold of the BMS patient group was compared with the
control group according to the site, sex, age, elapsed time after
menopause, and a feeling of mouth dryness. In BMS patient group, the
electrical taste threshold was analyzed according to the symptom onset
period, intensity of burning sensation and pain.

Results:

1. The electrical taste threshold of the BMS patient group was remarkably
lower than that of the control group when it comes to the areas - the tip,

lateral, and dorsal surface of tongue.
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2. There was a statistical significance in the electrical taste threshold
according to the site and the lowest value was shown at the tongue tip.
3. Comparing the electrical taste threshold of the BMS patient group with
the control group within the same sex, statistical significance was
observed in the tip, lateral side, and dorsal surface of tongue in women.

4. There was no statistical significance between BMS patient group and
control group by age.

5. As a result of comparing both groups according to the elapsed time
after menopause, statistical significance was observed in the tip and
circumvallate papillae area of tongue in BMS patient group.

6. As a result of analyzing the electrical taste threshold according to the
symptom onset period in the BMS patient group, statistical significance
was observed only in the circumvallate papillae area of tongue.

7. There was no statistical significance in BMS patient group by visual
analog scale(VAS).

8. There was no statistical significance in BMS patient group and control
group by mouth dryness.

9. In BMS patient group and control group, statistical significance was
observed only in the paranoid ideation as a result of SCL-90-R.
Conclusion: Comparing the electrical taste threshold between the BMS
patient group and the control group by using various items, significant
differences were statistically shown only in some items. Interestingly, the
elapsed time after menopause and the symptom onset period were crucial

In women.

Key words: Burning mouth syndrome, Electrogustometry, Electrical taste

threshold
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_ ELECTRO GUSTOMETER s (s

Fig. 1. Electrogustometer (Model EG2B, Nagashima Medical Instrument
Co., Nagashima, Japan)

Fig. 2. Measuring the electrical taste threshold by electrogustometer
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Table 1. Sex and age distribution of BMS patient group and control group

Agel(y) BMS patient group(%) Control group(%)
<40 0 1(11.1)
40-49 2(40.0) 1(11.1)
50-59 1(20.0) 1(11.1)
Male 60-69 1(20.0) 3(33.3)
0= 1(20.0) 3(33.3)
Total 5(13.2) 9(18.8)
Mean+SD 55.00+12.31 61.56+13.85
<40 1(3.0) 127
40-49 4(12.1) 12(30.8)
50-59 9(27.3) 12(30.8)
Female 60-69 11(33.3) 10(25.6)
0= 8(24.2) 4(10.3)
Total 33(86.8) 39(81.3)
Mean+SD 60.55+11.40 55.79+10.94
<40 1(2.6) 2(4.2)
40-49 6(15.8) 13(27.1)
50-59 10(26.3) 13(27.1)
Total 60-69 12(31.6) 13(27.1)
0= 9(23.7) 7(14.6)
Total 38 48
Mean+SD 59.82+11.51 56.88+11.60

y. year; BMS: Burning Mouth Syndrome; SD: standard deviation

-12 -

Collection @ chosun



Table 2. The electrical taste threshold of BMS patient group and control

group (unit : dB)

. . Dorsal Circumvallate
Tongue tip  Lateral side . Soft palate p value
surface papillae
BMS
patient . b
8.62+10.02% 12.18+11.52%  23.47+11.29 14.03+12.37° 25.68+10.74°  0.000%:*
group
(n=38)
Control
group 15.02+1056°  20.24+11.33"  28.81£7.56" 18.22+10.79° 26.08£11.00°  0.000::x
(n=48)
p value 0.005% 0.002xx 0.029xx 0.072 0.640

n: number; BMS: Burning Mouth Syndrome
Values are present as meantstandard deviation.
x! p<0.05, analyzed by Independent T-test

xx. p<(0.05, analyzed by Mann-whitney U-test
sk p<(0.00, analyzed by Kruskal wallis

a, b: symbols for grouping established with Mann—-Whitney U-test, Bonferoni

correlation

_13_
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Table 3. Comparison of electrical taste threshold between BMS patient

group and control group in men and women (unit : dB)

. . Dorsal Circumvallate
Tongue tip Lateral side . Soft palate
surface papillae
BMS
patient
12.00+7.04 24.80+6.83 33.60+0.89 15.00+10.58 30.80£7.16
group
(n=5)
Male
Control
group 19.89+10.66  19.56+13.99  27.44+11.71 19.06+14.24 25.33£14.60
(n=9)
p value 0.167 0.452 0.438 0.590 0.364
BMS
patient
8.11£10.38 10.27+1091  21.94+11.35 13.88+12.76 24.91+11.06
group
(n=33)
Female
Control
group 13.90+10.35  20.40+10.83 29.13£6.43 18.03+10.06 26.26+10.23
(n=39)
p value 0.021* 0.000% 0.005% 0.128 0.423

n: number; BMS: Burning Mouth Syndrome
Values are present as meantstandard deviation.
x! p<0.05, analyzed by Independent T-test

xx. p<(0.05, analyzed by Mann-whitney U-test

- 14 -
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Table 4. The electrical taste threshold of BMS patient group and control
group according to age (unit : dB)

. . Dorsal Circumvallate
Age Tongue tip Lateral side . Soft palate
surface papillae
<40y
0.00 6.00 34.00 2.00 26.00
(n=1)
40-49y
(0=6) 3.50£7.29 11.00+7.72 28.50+6.44 4.83+3.49 20.67+11.29
n=
BMS
. 50-59y
patient (n=10) 4.15+7.05 6.95+9.98 17.00+12.34 15.00+12.70 19.80+4.64
n=
group
60-69y
(n=12) 13.42+11.74  18.42+13.03  25.08+11.31 20.58+15.66 31.17£1.42
n=
0y<
(n=9) 11.56+9.34 11.17+11.48  24.00£11.28 11.67+5.32 28.22+22.10
n=
p value 0.089 0.199 0.133 0.060 0.123
<40y
(n=2) 6.50£9.19 12.00£14.14  21.50£17.68 10.25+16.62 33.00£1.41
n=
40-49y
(n=13) 11.77£10.85  17.69+11.61 27.08+7.74 17.23+10.03 24.92+12.05
n=
Control 50-59y
16.23+9.92 21.62£9.51 29.00£6.08 19.62+11.72 26.31+£10.45
group (n=13)
60-69y
(n=13) 14.31£10.88  20.35+10.86 30.92+4.82 18.23+8.80 25.69+10.26
n=
0y<
(n=7) 22.57+8.52 24571491 29.86+10.96 19.71+14.36 26.57+14.46
n=
p value 0.173 0.367 0.317 0.814 0.7838

y. year; n: number; BMS: Burning Mouth Syndrome

Values are present as meantstandard deviation.
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Table 5. The electrical taste threshold of BMS patient group and control
group according to menopause and elapsed time after menopause (unit : dB)

. . . Dorsal Circumvallate
Period Tongue tip Lateral side . Soft palate
surface papillae
Before
mer}opal)lse 5.40£5.27® 8.20+1.92 30.20+4.82 5.00+5.92¢ 21.20+12.54
n=b
(ESSI) -6.33£2.08" -4.50+£3.97 11.33+7.51 3.33+10.26% 21.33+4.16
BMS
patient 1 (én)ié)gy 5.83+4.86™ 10.33+10.60 19.67+6.66 27.335.77° 17.33+22.30
group
ST 6631221 98841166 15131345  838+1237° 242561288
10y < b d
(n=14) 13.5+9.35 14.39+11.66  25.64+10.02 19.57+11.61 29.00+4.27
n=
p value 0.025% 0.093 0.032:x 0.011 =3 0.330
Before
menopal)lse 12.42+8.96 18.83+10.61 26.67+7.89 18.75+7.76 28.67£8.02
(n=12
(ESSI) 8.67+14.22 14.00£14.73 28.33+7.37 16.67+19.66 12.67+17.24
Control
1§)5<3y 17.00+10.07 25.20£5.07 33.20+0.84 18.60+5.90 28.40£7.40
group (n=5)
3%;(581)03/ 17.25¥12.03  21.63%10.42 30.00+5.26 19.75%12.00 25.00£11.90
10y <
(n=11) 13.09£1053  20.77+12.82 29.55+6.44 16.09+10.90 27.27+8.91
n=
p value 0.690 0.746 0.665 0.949 0.346

y. year; n: number;

BMS: Burning Mouth Syndrome

Values are present as meantstandard deviation.

*. p<0.05, analyzed by ANOVA

xx: p<0.05, analyzed by Kruskal wallis

a, b symbols for grouping established with Tukey’'s HSD test, Duncan test,

Scheffe test, Bonferoni correlation

¢, d: symbols for grouping established with Mann—-Whitney U-test, Bonferoni

correlation
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Table 6. The electrical taste threshold of BMS patient group according to
symptom onset period (unit : dB)

Period Tor.lgue Lateral side Dorsal Circurr?vallate Soft palate
tip surface papillae

<Gmonths 125¢1.25 413413 2375:1415 1.75+6.85" 2450+4.44
fmonths SXSIV' 86141048 1180:1179  2273+1214 111421122 25001067
LExssy 829:695  1500:12.10 25291015  2529:1044°  26.00:1583
ATy 700:11.00  1600£22.63  24.00:14.14  1650£12.02"  34.00£0.00
R 2033:296  1667+208  2400:917  2367:764"  2600:872

p value 0.173 0.567 0.960 0.008+ 0.283

y: year; n: number; BMS: Burning Mouth Syndrome

Values are present as meantstandard deviation.

*: p<0.05, analyzed by Kruskal wallis

a, b: symbols for grouping established with Mann—-Whitney U-test, Bonferoni

correlation

Table 7. The electrical taste threshold of BMS patient group according to
VAS (unit : dB)

Circumvallate

Tongue tip Lateral side Dorsal surface papillac Soft palate

(l\filg) 10674674 12.08+12.08 29.67+5.43 19.50+11.50 21.67+15.87

“ffiezgte 7.30£9.67 11.88+11.83 22.96+11.16 12.68+12.13 26.43+9.91

Severe 1475£1567 14501529 17.75:16.72 15.25£16.28 2650£9.00
p value 0.337 0.917 0.259 0.480 0.589

VAS: visual analog scale; n: number; BMS: Burning Mouth Syndrome

Values are present as meantstandard deviation.

- 17 -
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Table 8. The electrical taste threshold of BMS patient group and control
group according to mouth dryness (unit : dB)

. . Dorsal Circumvallate
Tongue tip  Lateral side . Soft palate
surface papillae
Yes
BMS (n=32) 7.89+10.19 12.03+11.16 24.50+10.67 12.84+11.98 24.88+11.09
patient
growp - NO 12504878 130061445 180041399 2033:1365  3000+800
p value 0.307 0.853 0.245 0.316 0.213
(ielsﬂ 117941152 1894+10.05 29.18+6.92 17.82+10.55 25.06+11.45
Control
group N
(n:gl) 16.79+9.74 20.95+12.07 28.61+7.99 18.44+11.09 26.65+10.90
p value 0.118 0.348 0.735 0.674 0.742

n: number; BMS: Burning Mouth Syndrome

Values are present as meantstandard deviation.

Collection @ chosun
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Table 9. Comparision of psychological characteristics between BMS patient
group and control group

BMS patient group Control group

(n=38) (n=48) b value
Somatization 47.84+9.92 47.27+10.64 0.494
Obsessive-compulsive 43.03£9.38 44.06£11.16 0.787
Interpersonal sensitivity 41.66£8.19 43.85£9.34 0.262
Depression 44.97+10.16 44.73+10.26 0.882
Anxiety 44.37+8.29 43.52£9.51 0.359
Hostility 43.34£5.78 44.38+8.90 0.791
Phobic anxiety 44.74%6.77 46.10+9.26 0.858
Paranoid ideation 40.53+4.67 44.27+8.92 0.022x
Psychoticism 42.84+7.25 43.08+7.44 0.942
Global severity index 43.47+8.36 44.08+10.37 0.906

n: number; BMS: Burning Mouth Syndrome
Values are present as meantstandard deviation.

x! p<0.05, analyzed by Mann-whitney U-test
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