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Correlation between wearing a mask because of the COVID-19
pandemic and perception of halitosis among university
students
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Abstract

The purpose of this study was to investigate the correlation between wearing masks and subjective
symptoms of halitosis in the COVID-19 situation. The survey was conducted from June 15 to July 31,
2022, among university students aged 19 years or older in Daegu and Gyeongbuk, 1. Subjective symptoms
of halitosis were found to be higher in males and students being treated for periodontal diseases. 2. The
subjective symptoms of halitosis were found to be higher in subjects with psychological anxiety, even
though they did not have halitosis. 3. As a result of examining the subjective symptoms of halitosis, it was
found that there were more subjects who were aware of halitosis while wearing a mask than those who
were not. In view of the above results, it is thought that because of prolonged wearing of masks due to the
COVID-19 pandemic situation, the difficulty faced in oral health management increases the symptoms of
halitosis. Therefore, it is considered that oral health education in the era of corona should be accompanied
by proper wearing of masks and halitosis management education.
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Table 1. Perceived halitosis

Classification Yes No
1. My mouth is dry during the day. 53(25.2) 157 (74.9)
2. My mouth is dry during the night. 159 (75.7) 24.3)

51(
122(58.1) 88(41.9)
76(36.2) 134(63.9)
72(34.3) 138(65.7)

3. Have a dry mouth.
4. Dry mouth often occurs.
5. | feel nauseous when brushing my
teeth.
6. It bleeds when | brush my teeth.
7. | feel uncomfortable when | chew
food.
8. Have halitosis 122 (58.1) 88(41.9)
9. Have an otolaryngological disease. 38 (18.1) 172(81.9)
10. Have a stomach problem 33(15.7) 177 (84.3)
(
(

82(39.0) 128(61.0)
135(61.3) 75(356.7)

11. l usually have a lot of tongue coating. 72 (34.3) 138 (65.7)

12. Food or dental plaque gets stuckin =~ 76 (36.2) 134 (63.8)
my teeth.

13. I tend to drink and smoke a lot. 42(20.0) 168(80.0)

53(25.2) 157 (74.9)

72(34.3) 138(65.7)

14. The gingiva is swollen.

15. | often have heartburn and
sometimes get sick of it.

16. Meal times are irregular

17. The oral cavity often breaks down
and hurts.

144 (68.6) 66(31.4)
38(18.1) 172(81.9)
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Table 2. Sociological characteristics, oral health management and perceived halitosis

KAD

Classification n % M:£SD ';Df
Gender Male 87 414 7.68+3.796 4.022
Female 123 58.6 5.86+2.750 000***
Smoking Yes 57 27.1 7.26+3.735 4.022
No 153 729 6.37£3.158 0.066
Drinking Yes 121 57.6 6.98+3.365 1.837
No 89 42.4 6.12£3.271 0.068
Daily number of brushing 4~5 67 31.9 6.43+£3.304 632
3 9% 44.8 6.50+3.282 533
1~2 49 233 7.08+3517
A week auxiliary oral hygiene >2 14 6.7 7.14+3.830 200
products number of used 1 42 20.0 6.50+3.038 819
0 154 733 6.60£3.383
Periodic scaling No % 44.8 6.68+3.087 -.260
Yes 116 55.2 6.56+3.542 796
Periodic dental examination No 97 46.2 6.78+3.257 -.680
Yes 113 53.8 6.47+£3.415 498
Types of dental treatment Conservative treatment 118 56.2 6.32+3.369 2.267
Orthodontic treatment 38 18.1 7.13+2.733 0.049*
Implant/prosthetic treatment 13 6.2 8.31£4.131
Hypersensitivity treatment 8 38 6.88+2.031
Periodontal disease 3 14 10.67+5.132
Etc 30 14.3 5.90+3.305
Interested in oral health High 25 1.9 7.40+4.010 639
Usually 73 348 6.49+3.262 656
Low interest 75 35.7 6.47+3.006
Not interest 37 17.6 6.62+3.692
Subjective oral health status Lower a 25 1.9 9.44+3.429 15.217
Middle b 120 57.1 6.69+3.162 0.000%**
Upper ¢ 65 31.0 5.38+2.956 a>b, ¢
Total 210 100.0

*p<0.5, **¥p<0.00.

EAT} FHAAEE AR A= Table 29+ 2t
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BAZHCE FololA Hetstth F9E she didA
7} 7264, S5 o= WAL 6,988 0= HA
2t 7t &9kov BAIZH 0 2 {olokx| = otk

1Y A&4 340 w2 1= A& 3
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Aa2g T o A5IEE FHALEE GoHt Fit
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Table 3. Perceived halitosis according to the behavior related to halitosis

Classification n % M=SD tpf
The cause of halitosis Tongue 9 471 6.356+3.388 1.888
Calculus 28 13.3 6.68+3.031 0.064
Bronchial tube 24 1.4 8.75+2.832
Medical disease 14 6.7 6.43+3.546
Periodontal disease 8 38 7.00+3.891
Prosthetics 33 6.29+3.402
Stress 7 33 5.29+3.684
Dental disease 6 29 7.50£3.082
Etc 17 8.1 5.35+2.978
Time for halitosis After waking up in the morning 148 70.5 6.63+3.091 094
After a meal 62 29.5 6.58+3.894 925
Halitosis discomfort Stress a 83 419 6.68+3.5632 3.669
Social factor b 48 229 6.96+3.332 0.013*
Psychological factor ¢ 23 11.0 8.09+3.161 a<c
Etcd 51 24.3 551+2.774
A program necessary to prevent halitosis ~ Halitosis prevention program 80 38.1 6.43+3.221 1.325
Halitosis prevention video 74 35.2 6.80+3.285 0.262
Halitosis prevention advertisement 32 16.2 5.91+3.486
Poster/pamphlet 19 9.0 8.00+3.844
Etc 5 24 6.20+2.280
An effort to reduce halitosis No effort a 68 324 6.99+3.335 4.772
Effortb 93 443 7.01£3.308 0.009**
Very effort ¢ 49 233 5.356+3.146 c<a, b
Halitosis care Effects No effect a 60 28.6 7.85+3.349 7.963
Effectb 114 54.3 6.40+£3.184 0.000%**
Very effect ¢ 36 17.1 522+3.190 c<a,b
Total 210 100.0
*¥p<0.05, **p<0.01, ***p<0.00.
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Table 4. Perceived halitosis according to the characteristics of wearing a mask

KAD

N % M£SD L
p
Mask type KF80t a 180 85.7 6.87+£3.241 9.024
KF-AD b 28 13.3 457+3.108  0.000%**
Cotton 2 1.0 12.00+1.414 a>b
Mask replacement cycle One day 50 23.8 6.28+3.405 -.810
More than two day 160 76.2 6.72+3.322 419
Mask wearing time (one day) >2 hours 13 6.2 454+3230  2.067
2~4 hours 21 10.0 5813183  0.086
4~6 hours 20 95 6.40+3.885
6~8 hours 117 55.7 6.82+3.109
>8 hours 39 18.6 7.23+3.638
Halitosis while wearing a mask Very filling a 86 41.0 7.40+3.457 4.352
Filling b 72 343 6.24+3359  0.014*
Not feeling ¢ 52 24.8 5.85+2.879 a>c
Perceived halitosis difference before and after wearing mask No difference 69 329 6.80+3.483 0.645
Difference 75 35.7 6.79+3374  0.526
Very difference 66 314 6.23+3.156
Total 210 100.0

*p<0.05, ***p<0.00.

Table 5. Perceived halitosis, difference between halitosis before and after wearing a mask, Interest in oral health,

subjective oral health status correlation

Pergeivgd ?g:;;ﬁ?ﬁ:::g Interest in Subjective oral
halitosis aftor wearing a mask oral health health status
Perceived halitosis 1
Difference between halitosis before 717 1
and after wearing a mask 0.000***
Interest in oral health 0.060 -0.025 1
0.387 0.684
Subjective oral health status 0.218 0.115 0.226
0.001** 0.098 0.007***

*p<0.05, **p<0.01, ***p<0.00.

Table 6. Regression analysis of perceived halitosis according to attach-ment subscale

Dependent variable SE B t p R? adjR?
Difference between halitosis before and after wearing a mask 205 -.047 -.709 479 102 .089
Interest in oral health 239 .038 561 576
Subjective oral health status 321 -316 -4.613 .000
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