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Purpose: This study examined the effects of wearing masks, gender, and amount of
utterance on voice quality and voice fatigue.

Methods: Thirty men and 30 women in their 20s participated in the study in order to
determine whether masks were worn and the difference in voice quality according to
gender. The vowels /a/ were measured by Jitter, Shimmer, and NHR using MDVP with the
most stable part saved and loaded into ADSV for further analysis of CPP. In addition, to
determine the difference in voice quality according to mask wearing, gender, and amount
of utterance, one of four speaking tasks was conducted; the first sentence of ‘Sanchaek’
was recorded using ADSV to measure CPP, L/H ratio, and CSID. In addition, the degree
of voice fatigue caused by mask wearing and the amount of utterance was investigated
via questionnaire.

Results: First, as a result of MDVP analysis according to mask wearing and gender, there
were significant differences according to gender in Jitter, NHR, and CPP. Jitter and
Shimmer had significant differences depending on the presence or absence of masks, but
there was no significant interaction effect between gender and masks. Second, as a result
of ADSV analysis according to mask wearing, gender, and amount of utterance, there
were significant differences between genders. In addition, there was a significant
difference in L/H ratio and CSID according to the presence or absence of a mask. There
was no significant difference in the number of repetitions. In addition, there was no
significant interaction effect between gender, mask wearing, or amount of utterance.
Third, as a result of the subject’s voice fatigue survey, it was found that breathing was
difficult depending on the amount of utterance after wearing a mask, and the voice to be
strained.

Conclusions : It was found that wearing a mask had an effect on the acoustical results of
voice quality, and the voice fatigue according to mask wearing and the amount of
utterance was high.
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Table 1. The types of reading tasks
Type Reading tasks order

Wearing, utterance 1, evaluation — 10 minutes break
— wearing, utterance 2, evaluation — 10 minutes
break — not wearing, utterance 1, evaluation — 10
minutes break — not wearing, utterance 2, evaluation

Not wearing, utterance 1, evaluation — 10 min break
— not wearing, utterance 2, evaluation — 10 min rest
— wearing, utterance 1, evaluation — 10 min break —
wearing, utterance 2, evaluation

Wearing, utterance 2, evaluation — 10 minute break
— wearing, utterance 1, evaluation — 10 minute break
— not wearing, utterance 2, evaluation — 10 minute
break — not wearing, utterance 1, evaluation

Not wearing, utterance 2, evaluation — 10 min break
— Not wearing, utterance 1, evaluation — 10 min
break — wearing, utterance 2, evaluation — 10 min
break — wearing, utterance 1, evaluation
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1. DiA3 28, 80| OE MDVP 8K

g /F QA Al AT 2E A3 29 Ao wt
=4 Zolg YolHE7] sl olUEAREAN WHESAYS AHAIT
A3}, Jitter, NHR, CPP ¥4 AdHo] mat {23k Akol7t
AU, Jitter, Shimmer ¥FE= kAT FFo| wep o3t 2}
o7t QUAAGL AgHyt wiA3 7F foldt Ao avE ¢l
AcKTable 2).
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Table 2. MDVP measures by mask wearing and gender

Table 3. ADSV measurements of mask wear, gender, and
volume of speech

Type I S  df F D
Jitter 2761 1 7.632  .006"
Sex Shimmer 6.041 1 3.558 .060***
NHR 025 1 72552 .000
CPP 531.469 1  170.060 .000™
Jitter 1.763 1 4.873 028
Shimmer 16.049 1 9.453 .002"
Mask
NHR 001 1 2.208 .139
CPP 486 1 156 .694
Jitter 586 1 1.621 204
Sex % Mack Shimmer 000 1 .000 .987
NHR 8882 1 259 611
CPP 1548 1 495 482

2405, "p<01, T pK.001

2. OtA3 A8, 44, U} Yo| ADSV &FX|

oA ZE fF, AdE 123 U3t gl wet Sdo] o7t
UEA] LotR7] Yol APEAEANESG S HASH A3}, g
of wet CPP, L/H ratio, CSIDOIA f-<Jgt lel7}b Qi wpa
3 §%Fo wet L/H ratio, CSIDOJA 23t Aol7} QA
HHE Sleol= RO Zorh ilch R AWy whA3 &

¢

BoZh AP W 34 7k ohAD RS W 34 7k A4
W ohAT §F U 35 7§98 4S8 T g9l

tHTable 3).
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Type I S  df F §2)
CPP 25.687 1 21.775 .000™
Sex L/H ratio 683.772 1  114.034 .000™
CSID 6294.723 1 61.516 .000™
CPP 613 1 520 472
Mask L/Hratio  1167.640 1 194730 .000™
CsID 3482.500 1 34.033 .000"
CPP 073 1 062 .804
Repeatintion ~ L/H ratio 133 1 .038  .846
CSID 683 1 007 935
CPP 120 1 102 .750
Sex X Mask L/H ratio 259 1 043 .836
CSID 10.063 1 098 754
CPP 025 1 021 .884
Sex X L/H ratio 009 1 002 969
Repeatition
CSID 12.640 1 124726
CPP 213 1 180 672
Mask - 1/H ratio 479 1 080 .778
Repeatition
CSID 24750 1 242 623
CPP 73301 621 431
Sex X Mask X1y o 778 1 130 719
Repeatition
CSID 3532 1 035 853
“p<.001

3. OtA3 ZF M 30 M2 SYLET Y=
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2 E SRR ARe dHa Hee o 2
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Table 4. Degree of voice fatigue before and after wearing a mask

Questions M

1. There was difficulty in breathing depending on
the amount of utterance (number of repeated  3.70
readings) when wearing a mask.

2. When wearing a mask, you feel tired in your
voice depending on the amount of utterance  3.53
(number of repeated readings).

3. Short of breath when speaking while wearing a

4.00
mask.
4. When you speak, you can feel the effort in your 373
voice when you wear a mask. '
5. After resting, the voice gets better. 3.90
6. After resting, it takes less effort to raise your 3.90
voice.

7. After resting, the roughness of the voice 3.81
decreases. ’
8. When you talk a lot, you feel like your throat is 323
swollen. '
9. My throat hurts when I use my voice. 2.63
10. My whole neck is uncomfortable when I use my 250

voice.

V. =2 & 82
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Appendix 1. Examples of voice questionnaire
24 48]
ooy o msem  amg M

Part [

1. vhA3 28 A] 48} RS A4 w559 ofzieo] ST 1 2 3 4 5
2. TtAT 2g A WS} HHEQlY] 5] met Eelo] mage] LA, 1 2 3 4 5
3. otA g A] B & uf Ho] Frh 1 2 3 4 5
4 ThAT G A TS T G B4 ol Solrke A LA, 1 2 3 4 >
Part II 1 2 3 4 5
5. 413 & Holle Bl Fobdt, 1 2 3 4 5
6. 47 1 Fol= Ba2lE v go] W Ent. 1 2 3 4 5
7. 413 ¢ Fole Bael9) AR Hwrt FojErt 1 2 3 4 >
Part 111 1 2 3 4 5
8. Tg Wol shyl Bo| R L7lo] £t 1 2 3 4 5
9. 242|8 A18% ©f 2 gfo] ofur}, 1 2 3 4 >
10. B42}5 A3 W 2 WAL Bwghe LIt 1 2 3 4 5
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