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[Abstract] Objective To investigate the sleep quality in patients with burning mouth syndrome (BMS) and its influ-
encing factors, providing a basis for developing sleep intervention measures to reduce the impact of BMS symptoms.
Methods This study was reviewed and approved by the Medical Ethics Committee, and written informed consent was

obtained from patients. A total of 150 patients with BMS and 150 healthy volunteers were enrolled as subjects in this
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study. The Pittsburgh sleep quality index (PSQI) was used to assess the sleep quality of patients with BMS. Visual ana-
log scale (VAS) was used to assess the degree of oral mucosal pain, generalized anxiety disorder 7-item scale (GAD-7)
was used to assess the frequency of anxiety symptoms, and the patient health questionnaire depression questionnaire
(PHQ-9) was used to assess the frequency of depression symptoms. Univariate analysis was performed to identify poten-
tial influencing factors affecting sleep quality in patients with BMS, and multiple linear regression analysis was em-
ployed to determine independent risk factors. Results The PSQI score for patients with BMS was 7.61 + 4.29, which
was significantly higher than that of healthy controls (P = 0.016). In the PSQI subscale analysis, patients with BMS ex-
hibited increased sleep latency, decreased sleep duration, and lower sleep efficiency compared to healthy controls (P <
0.05). Patients with BMS and comorbid sleep difficulties had significantly higher scores on GAD-7 and PHQ-9 com-
pared to the patients with BMS without sleep difficulties (P <0.001), but there was no significant difference in pain VAS
scores between the two (P = 0.068). Multiple linear regression analysis revealed that longer disease duration (> 6
months), the presence of systemic concomitant symptoms (such as headache and mental stress), and higher depression
scores were identified as independent risk factors affecting sleep quality in patients with BMS. Conclusion For patients

with BMS, long course of illness, presence of headaches, high mental stress, and depressive symptoms may be indepen-

dent factors affecting their sleep quality.
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Table 1 Baseline characteristics of patients with burning

mouth syndrome and healthy controls N (%)
BMS Healthy control
Characteristics Xt P
(n =150) (n = 150)
Gender
Male 23(15.33) 31(20.67) 1.445 0.293
Female 127 (84.67) 119(79.33)

Agelyears, x £ 5 5723+ 1026 5694+ 10.54 0239 0812
History of smoking and alcohol use

No 136(84.00)  131(87.33) 0851 0461
Has 14(1600)  19(12.67)

Hypertensive

No 120 (80.00) 129 (86.00)  1.914 0.219
Yes 30 (20.00) 21 (14.00)

Diabetes
No 135 (90.00) 141 (94.00)  0.202 0.287
Yes 15 (10.00) 9 (6.00)

BMS: burning mouth syndrome

22 BMS & & 5k Rt IR AR 2 A&

BMS 3 1Y PSQLPE43r 4 (7.61 + 4.29) 57, 3 1w
TR (6.45 + 4.08) 43 (1 = 2.415,P =0.016) ,
5 fd Rt FRAL A B, BMS SR R B E IR K
N B B () 447 2 ) B IR o DA B A AR e IR 235 5%
(P<0.05)(#£2),
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Table 2 Comparison of sleep quality scores between patients

with burning mouth syndrome and healthy controls x + s

BMS Healthy control
Characteristics t P
(n = 150) (n = 150)

PSQI 7.61 £4.29 6.45 £ 4.08 2415 0.016
Sleep quality 1.35 £0.80 1.26 £ 0.83 0989  0.324
Sleep latency 1.65 +1.23 1.13 + 111 3.845 <0.001
Sleep duration 1.09 £ 0.76 0.82 +0.68 3212 0.001
Sleep efficiency 1.02 £ 1.06 0.69 +0.96 2852 0.005
Sleep disturbances ~ 1.06 + 0.57 1.10 £ 0.73 -0.529 0.597
Sleep medication 0.39 +0.96 0.37 £0.92 0.185  0.853
Daytime dysfunction  1.05 + 1.12 111 £1.25 -0.388 0.698

PSQI: Pittsburgh sleep quality index, scoring criteria: 0-5 indicates no
sleep difficulties, > 5 indicates the presence of sleep difficulties, 6-10
indicates mild sleep difficulties, 11-15 indicates moderate sleep difficul-

ties, and 16-21 indicates severe sleep difficulties
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Table 3 Comparison of pain, anxiety, and depression symptom scores in patients with burning mouth syndrome

with different sleep quality

Characteristics (n = 150) N (%) VAS (x + ) GAD-7 (x + 5) PHQ-9 (x + s)
Without sleeping difficulties 53 (35.33) 3.50 + 2.09 4.68 + 5.05 2.34 + 3.04
With sleeping difficulties 97 (64.67) 420 +2.31 8.46 + 6.12 5.88 + 4.53
! -1.837 -3.844 -5.093

P 0.068 <0.001 <0.001

Visual analog scale (VAS) was used to assess the degree of oral mucosal pain, generalized anxiety disorder 7-item scale (GAD-7) was used to assess the

frequency of anxiety symptoms, and the patient health questionnaire depression questionnaire (PHQ-9) was used to assess the frequency of depression

symptomss
30
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Table 4 Comparison of sleep quality scores in patients with burning mouth syndrome based on various demographic

and clinical characteristics

Characteristics (n = 150) N (%) PSQI (x + 5) "F P

Gender
Male 23 (15.33) 6.87 + 4.06 -0.904 0.368
Female 127 (84.67) 7.75 + 4.33

Agelyears
<60 91 (62.35) 7.41 + 4.45 -0.732 0.465
> 60 59 (37.65) 7.93 +4.05

History of smoking and alcohol use
No 136 (84.00) 7.53 £4.24 -0.746 0.457
Has 14 (16.00) 8.43 +4.83

Hypertensive
No 120 (80.00) 7.43 +4.42 -1.028 0.305
Yes 30 (20.00) 8.33 +3.70

Diabetes
No 135 (90.00) 7.67 £ 4.40 0.519 0.604
Yes 15 (10.00) 7.07 £3.22

Disease duration/months
<6 77 (52.94) 6.40 + 3.61 -3.700 <0.001
>6 73 (47.06) 8.89 + 4.59

Oral accompanying symptoms
Only burning sensation 32(21.33) 5.91 +4.03 7.448 0.001
Burning sensation accompanied by xerostomia 70 (46.67) 8.96 + 4.28*¢
Other (e.g., taste loss) 48 (32.00) 6.79 £ 3.92

Systemic accompanying symptoms
Only burning sensation 28 (19.33) 414 £3.24° 15.804 <0.001
Burning sensation accompanied by anxiety/depression 50 (41.34) 9.32 +4.05
Other (e.g., headache, high mental stress) 72 (39.33) 7.78 + 4.06°

PSQI: Pittsburgh sleep quality index; a indicates that the PSQI scores of patients with burning sensation and xerostomia were significantly greater than

those of patients with burning sensation only and other oral accompanying symptoms (taste loss) (P < 0.05); b indicates that the PSQI scores of patients

with burning and anxiety/depression were significantly greater than those of patients with burning sensation only (P <0.05); ¢ indicates that the PSQI

scores of patients with other systemic accompanying symptoms (headache, high mental stress) were significantly greater than those of patients with burn-

ing sensation only (P < 0.05)
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Table 5 Correlation analysis of sleep quality scores in patients

with burning mouth syndrome

Characteristics ~ Statistical value VAS GAD-7 PHQ-9
PSQI r 0.220 0.430 0.550
P 0.007 <0.001 <0.001

GAD -7: generalized anxiety disorder 7 -item scale; PHQ - 9: patient

health questionnaire-9; PSQI: Pittsburgh sleep quality index; VAS: vi-

sual analog scale
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Table 6 Multivariate linear regression analysis of sleep quality scores in patients with burning mouth syndrome

95% CI Collinearity diagnosis
Variable B B’ ¢
Lower  Upper Tolerance VIF
Constant 2.756  0.909 3.032 0.003  0.959 4.554

Disease duration

< 6 months Ref

> 6 months 1.298  0.597
Oral accompanying symptoms

Only burning sensation Ref

Burning sensation accompanied by xerostomia 1.153  0.782

Other (e.g., taste loss) -0.335  0.849
Systemic accompanying symptoms

Only burning sensation Ref

Burning sensation accompanied by anxiety/depression 1.851  0.961

Other (e.g., headache, high mental stress) 2.448  0.829
VAS -0.055 0.142
GAD-7 0.067  0.064
PHQ-9 0.376  0.088

0.152  2.175 0.031 0.118 2.479 0.869 1.151
0.135  1.475 0.142 -0.392  2.699 0.508 1.967
-0.037 -0.395 0.693 -2.013 1.343 0.493 2.027
0.204  1.926 0.056 -0.049 3.752 0.377 2.656
0.286  2.955 0.004  0.810 4.086 0.451 2.216
-0.029 -0.386 0.700 -0.336 0.226 0.758 1.320
0.094  1.052 0.295 -0.059 0.193 0.526 1.901
0.385 4.281 <0.001 0.202 0.550 0.523 1.914

GAD-7: generalized anxiety disorder 7-item scale; PHQ-9: patient health questionnaire-9; VAS: visual analog scale; VIF: variance inflation factor
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