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Background Results & Discussion
1: Effect of masks in habitual 3: Effect of masks & effort on spectral tilt,

Face masks act as a low pass filter on speech Purpose . ! .
* Actas alow-pass filtering effect spectral speech information (Corey et al., 2020). : Quantify the impact of face masks on the SpeeCh mld-range frequency energY’ and SpeeCh lntenSlty
* Attenuate higher frequency information above ~2 kHz across the long-term average | spectral SpEECh acoustics in talkers with PD | Gontr | = i Gontro 5

spectrum of the speech signal (Atcherson 2021; Corey et al.,, 2020; Goldin et al., 2020; | .
B/I[)aryn etal, 202113) st ’ | and determine whether clear and/or loud

speech styles compensate for these effects.
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» Hypokinetic dysarthria: Common speech disorder in PD (Adams & Dykstra, 2009). ResearCh Q“ESthnS o0 . ] . L | Larger effects for loud than clear speech
* Perceptually: Reduced loudness, breathy/hoarse voice quality (hypophonia), | . $ $ 0. | Larger overall effects for effortful speech than for masks
imprecise articulation, mono-pitch/mono-loud. : Ik +h d with 250- : — :
« Acoustically: Reduced speech intensity, centralized vowels, decreased signal to | For talkers wit (an wit Out) PD... Nomssk Sugesl KOS | Nomesk Suges KN Norask Sueal KBS | Norask Sueal  Kee ,
noise ratios, and reduced spectral balance (Cushnie-Sparrow, 2021). : — PD — n * I spectral tilt (small effect), : e Few interactions - pattern is consistent
* Face masks may be especially detrimental to an already distorted speech signal. i 1. What is the impact of face masks on Spectral 125+ U N = : ﬁ Slp_ei(:l;}irzltee?les?i},,((‘Ygfj{gxgllll;}rﬁgg i e However. . - l "
| distributions of speech? \ |
Compensatmg for masks with effortful speech 2 Whatisthe impact of clear and loud speech

| * Larger effect for KN95 than surgical (exdept * w Masks reduce gains *

M3: Skewness
M4: Kurtosis

styles without a mask on spectral

distributions?

Clear & loud speech = increase speech intensity and enhance mid-to-high frequency !

* Inyoung, healthy talkers, using clear or loud speech can compensate for the filtering 3. What is the relationship between face masks
I
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energy (Ternstrom et al., 2006; Smiljanic 2021).

* Perceptual
consequences?
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Tilt difference

. effect of masks acoustically (Knowles & Badh 2022) and perceptually (Gutz et al., 2021),
.* The overall acoustic pattern of the effect of masks is consistent across speech styles
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(Knowles et al., 2022). intensity and measures of spectral balance? : % 3
| E .. Baseline means  Group, Mask i —$ ______
* [ Spectrdl means, spectral st. dev j% - ggmm' ; gz:::z:—gjr":::r $
* { Spectrdl skewness, kurtosis | 5 Comml;KNSE, RS S P s W e s
M Eth O d S * Qverall: Pamping of higher frequency energy.  — |43  Horizontallines ; PD-Mo msk
* Medium tO large effect sizes on Spectral moments. ‘ SO = PD:KN§5 ---- Red dashed line above indicates individual talker baselines
o

Larger effect for KN95 than surgical mask.
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5 Participants Face masks 5 E— 2: Effect of effortful speech
| - | ) Summary
I ° I
: 15 older healthy controls No Mack : m \ without a mask 01 |
. * 15 people with PD | Habitual |« | & L | ‘ 3 - ;
| | h o . | Face masks (especially KN95s) attenuate higher
| S h Task P : AR St
| pecec dS | - 2 oo 5 1 O | EEEEEECE R frequency energy in speech for talkers with and
Read Harvard sentences with and ' o l 1 2 s ] without PD. Consistent pattern across speech
' without face masks in 3 speech | : - A S ‘ 5 o] ‘ styles.
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i Sty €S i w m ¢ "W | ] l S 800+ ; l * § 20 ‘
'+ Habitual: “Everyday speech” s | { g i | | = e + = + - - = - To F° Loud speech, followed by clear speech, is
i o Cleal‘: IIOVQr'enunCIate” : i g e habitual  clear Iogdpeech S?;Ititual clear loud habitual  clear |o';dpeeCh S?;ritual cloar oud 0-- *- - e | T -| ............... effective in boosting higher frequency energy &
| e | Control PD Control PD =
.« Loud: “2x louder than normal” : , , e e e e e e e compensating for the effect of masks.
| |
. : habitual clear loud
1 1 10.0 100 -
| | . ' i ‘ However, while the general pattern of the masks
| : § oo : | 5 | is the same across groups, talkers with PD who
[ .. 100
: ) : Example spectra from one talker with PD o l = l ! | ' & - -
| Habitual speech Spectral moments of the LTAS: Characterize the | | | | il have lower spectral balance to begin with see
I pe * R - I - . . 5.0- . _. 80 e - |- - e — — - . ;
|1 Alclofndltlon, Group * Mask + Shaﬁe and tendency of the spectral distribution of : Acoustic measures selected to include measures likely [ ﬁ * ) e i . T - | | A reduced gains when using clear or loud speech
| ace mask Gender each utterance. | sensitive to- ‘ 1 [ | r > | | _
: conditions * M1: Spectral mean : . habitual  clear loud habitual  clear  loud habitual  clear  loud habitual  clear loud ;C)_,J 128 WIth d maSk O1l.
: N . R MZ Spectral st. deV : Speechlstyle Speech style g
| 9 | NoMaskcondition; 1 ~Group®Speech |, i3, qpoymess * High-frequency filtering effects of masks ' 2 :
| All speech styles style + Gender | M- Kurtosic | | & 90- | | | ‘ Not all acoustic measures are equally affected.
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i _— : lS{pectral tilt: qufference in0-1kHzand1-10 i « Hypokinetic dysarthria e 1} Spectral means (medium effect) in clear, loud 80-—--JL--_—_—_—- -*-,____,_4___ _*_ F - L . Do these Changes also Impact lnteulglbllltY?
| 3 All face mask and GrouPh Mals . Hz energy f(LT ) _ B * [ Spectral skewness, kurtosis (small effect) in clear, loud R T B (Spoiler: yes)
I h style conditions Speech style + Mid-range frequency energy: Mean energy in |4 _ o _ ¢ 0 11 ]éff cful hb ts hicher f o |
| speec Gender 1 - 3 kHz range; (LTAS)  Speech intelligibility /speech severity verall: BHOTLUL Speech boosts higher Irequency energy.
: * Speech intensity * Opposite effect of masks. Face mask
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