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Effect of Wearing a Mask on the Voice of Stroke Patients
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Purpose : With the normalization of mask-wearing due to COVID-19, the impact of masks
on speech has become a subject of interest. Individuals with dysarthria, characterized by
paralysis of speech production muscles, may be more affected by masks. This study aimed
to compare the acoustic characteristics of speech before and after mask-wearing in 15
individuals with dysarthria.

Methods:: Fifteen individuals with dysarthria were included in the study. Acoustic measures
including fundamental frequency (F0), jitter, shimmer, noise-to-harmonics ratio (NHR),
cepstral peak prominence (CPP), vowel space area index (VAI), formant centralization
ratio (FCR), and formant transition measures (F2 magnitude, F2 rate, F2 regularity) were
measured to compare speech characteristics before and after mask-wearing.

Results : Firstly, individuals with dysarthria did not show statistically significant differences
in acoustic measures (FO, jitter, shimmer, NHR, CPP) before and after mask-wearing.
Secondly, mask-wearing led to lower performance in vowel space area (VAL FCR) and
formant transition measures (F2 magnitude, F2 rate) compared to no mask-wearing.
Conclusions: These results suggest that the presence or absence of a mask does not
significantly impact the acoustic quality of speech in individuals with dysarthria. However,
it is observed that masks subtly interfere with lip protrusion and jaw opening during
vowel production, specifically affecting vowel articulation. Therefore, for a comprehensive
understanding of the acoustic characteristics of individuals with dysarthria, utilizing
formant variables rather than acoustic quality variables is considered more informative.
Language rehabilitation specialists recommend removing masks during conversations for
individuals with dysarthria, and for situations where mask-wearing is necessary, practicing
vowel exercises that involve lip protrusion and jaw movement to enhance pronunciation
clarity is advised.
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Table 1. Participants’ information

Diagnosis Lesion site Severity
Cerebral infarction BG, FL Mild
Hemorrhagic infarction BG Mild
Cerebral infarction BG Mild
Cerebral hemorrhage BG, CS Mild to moderate
Cerebral hemorrhage CN Mild
Cerebral infarction BG, CC Mild
Cerebral infarction BG, LV Mild
Cerebral hemorrhage LV, CS Mild
Cerebral hemorrhage THA, LV Mild to moderate
Cerebral infarction THA Mild
Cerebral infarction FL, TL Mild
Cerebral infarction BG, FL Mild
Cerebral infarction BG, CS Mild to moderate
Cerebral infarction BG, CC Mild to moderate
Hemorrhagic infarction THA Mild

Note. BG=basal ganglia; CC=corpus callosum; CN=caudate nucleus;
CS=centrum semiovale; FL=forntal lobe; LV=lateral ventricle; THA=
thalamus: TL=temporal lobe.
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Table 2. Comparison of voice quality before and after wearing a
mask

Parameters Mask Non-mask t

FO 143.17 (22.42) 141.33 (18.56) 75
Jitter 1.21 ( .14 1.18 ( .09) 83
Shimmer 5.43 (3.15 5.35 (3.87) 91
NHR 17 (.80 18 (.75 -84
CPP 8.81 ( 1.85) 8.10 ( 1.32) .98

Note. Values are presented as mean (SD).
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Table 3. Comparison of formant parameters before and after
wearing a mask

Parameters Non-mask Mask t
VAI 1.06 ( .13) 85 (.11 4.45
FCR 93 (.08) 115 ( .15) -5.01"
F2 magn 483.71 (24.91) 445.82 (31.20) 3.12°
F2 rate 2.82 (1 .23) 2.05 ( .28) 2.84°
F2 reg 80.18 ( 4.32) 78.81 ( 5.14) .98
Note. Values are presented as mean (SD).
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