Impact of face masks on speech intelligibility in -
Parkinson’s disease: Effect of clear and loud speech
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Background

: s o otan g . . Purpose
speech intelligibility is lower in face masks than without | To quantify the effects of face masks on speech Listener Accuracy Listener Effort Listener Accuracy and Effort
e MasKks act as a low-pass filter, attenuating frequencies above ~1kHz, among other % 4 b
coustic distortions p ’ 5 q. | ’ & intelligibility and perceived listener effort in
(Corey et al 2021; Knowles & Badh, und?r review; Rahne etal, 202_1) . o talkers with and without PD. habitual clear loud habitual clear loud No Mask KN95 Mask
e In the presence of ;olmpetmg ;:)fackground noise, masks can limit intelligibility (rahneetal, 2. To examine the effects of clear and loud speech on oo oo o0
2021; Brown e.t al, 2021) a}n . 1s.te.ner e. ort (Curraturo, 2.021) _ _ , these perceptual outcomes in the context of face .\
Speec.h intelligibility is lower in people with Parkinson’s masks. o t——] i 075 075 1
than in controls Predictions o | S| £ 52
e Hypokinetic dysarthria is a speech disorder associated with Parkinson’s disease (PD) T ——— - 8 S '\ 2 -/ 2= e
that reflects a downscaling of speech movement size and force (usty, 2019) Prediction 1: ?ntgﬁ gviv];l e an dvfli or eedoi‘f’feiilt tiss 2 § o % g o -/A -/ :?I % :
e Auditory-perceptual symptoms include reduced loudness (Ludiow and Bassich, 1984) and | ’ understand than control talkers when Z 8 2= -/ —
breathy/hoarse voice quallty (Logemann, Boshes, and Fisher, 1973) Parkinson’s vs. poc?led_across all mask and speech SFyleS; — 0.25 - 0.25 - el
e These symptoms may contribute to reduced speech intelligibility, which might be Control Speech | this dxflegsr;:fe“;?;'s(l’(gZ’:g'vlv‘g;l‘l’"de“
further compounded by the addition of face masks e
. . = 1.r]c . Prediction 2: Habitual speech will be the least 0.00 1 0.00 A . . e : o ! } : P
Clear and loud Sp eeCh may lmprove lntelhglblhty n maSkS _ intelligible and most difficult to NoMask  KN95 Mask No Mask  KN95 Mask NoMask  KNO95 Mask No Mask  KN95 Mask No Mask  KN95 Mask No Mask  KN95 Mask o o o o Listeslgs A?c%ouracy o o o -
e In PD, clear and loud speaking styles have been shown to be effective in improving Habitual vs. Clear | understand; clear speech will be the most Mask condition Mask condition (proportion correct)
speech intelligibility (tjaden etal, 2014; Tjaden etal, 2013; Neel, 2009) vs. Loud Speech intelligible and easiest to understand Group @ Contols @ PD  Face Mask Condition M NoMask A KN95 Mask Group @ Contols @ PD  Face Mask Condition M NoMask A KN95 Mask Group @ Contols ® PD  Face Mask Condition M NoMask A KN95 Mask
e Loud speech, followed by clear speech, is effective in boosting higher frequencies, which Prediction 3: | |
helps compensate for the low-pass filtering effect of masks (knowles & Badh, under review) Talkeirzt‘é‘ﬁarig;g ffdgisoi‘gléggg’l‘ii“ s HLErSETLpEIIE || MErs i p < B
e While this is true for people with and without PD, poorer spectral balance in PD is Masked vs. et thon ol withot T e . .
further worsened when masks are worn (knowles & Badh, under review) Unmasked Speech Across All Mask and Speech Style Conditions: Interactions with the Sp eaker Group
Prediction 1: PD speech was least accurate / easy to Clear speech perceived as the easiest to understand by listeners compared to habitual
M h and loud speech styles
understand compared to control speech and were more
disadvantaged when wearing masks | Even more disadvantaged when wea.rlng.masks |
_ Listeners less accurate and reported greater effort when listening to PD talkers with
- Sp eakers I Mask Condition Listeners versus without a maschompargd to cl\?[ntlfpls | U
Participant Preparation Prediction 2: Clear and loud speech were understood more o (L Gy IR Ene: = S0 A0 s DU Stton P =0, Al
drucipants P accurately / easily than habitual Speech_ Clear speech was L |Clear speech intelligibility benefit disappeared while masked
e Two groups of speakers: ® Hosted online via the Prolific crowd-sourcing platform . . >peech: e Maskless: PD talkers showed a large intelligibility benefit of clear compared to
o 10 speakers with PD (6 men, 4 KNO5 e Sentence audio files were mixed with +5 dB signal-to-noise ratio easier for listeners to understand than loud SpEECh, but habitual alnd loud speech
women; mean age: 68) of multi-talker background noise llStenerS were no more accurate fOl‘ Cleal' versus lOud SpEECh e Masked: lnte]hg]b]hty in clear Speech showed the steepest decline for PD talkers
o 10 age-matched controls (6 e Sentences with major hesitations, reading errors, or disruptions * Clear and loud speech showed no difference regarding listener accuracy e (lear speech was transcribed more accurately than loud speech without a mask, but
men, 4 women; mean age: 65) D e were discarded with a mask, they were equally accurate; this asymmetry was not reflected in listener
) ) ' / ~mnman i SN = = effort
Speech Task / i . o ParthlpantS - | PrediCtion 3: Masked Speech was leaSt accurate/easy to (Three-way Group x Mask x Speech Condition interaction for listener accuracy: =-0.155, p <.001)
A e 192 listener participants after exclusionary criteria (reporting C Ul dloud h ed ot derstand than habitual. h _
e FEach speaker read aloud 6 4 AN speech, language, or hearing concerns, not being native North understand Compared to unmasked speech ontro lear and loud speech perceived as easier to understan than habitual, however:
sThiemetseallly el amasd Feis 1.0 \ "\\ 4 Americ,an EngliS}; speakers, or not wez:lring headphones) Speech: |listener scores did NOT differ between clear and loud speech

sentences selected from the first
18 lists of the Harvard Sentence

e Each listener heard audio files from one talker (n = ~60 stimulus AKA: Loud speech did not help listeners understand talkers with PD more easily

items) Accuracy correlated strongly with Ease of Understanding

Corpus (IEEE, 1969 Clear - -
. S eZker(s ead one li)st o e Each talker was heard by a minimum of 9 listeners (maximum: 11) Speech: Most easily andimore accuraiely understood withouta mask
an e feadh sk xps eech e After a brief practice period, listeners were presented with each Loud and
L P sentence and asked to Conditions ordered from MOST to LEAST accurate/easy to understand: " o
condition) Clear |Similarly understood when speakers wore a mask
o 1. transcribe exactly what they heard, and MORE intelligible MORE intelligible Speech:
CondlthnS 2. rate how effortful the speech was to understand using a visual A A LCI‘:ial‘ andh
o oud speec
e Two mask conditions analog scale Control Speech Maskless Speech Clear Speech showed no . .
o KN95 and no mask e Transcriptions were assesseld using fiye target words from each diffe;lrence D | SC u SS | O n
e Three speech conditions sentence based on grammatical prominence Loud Speech me";’s liling
o Habitual: Everyday speech Outcome Measures PD Sneech Masked Speech accuracy Furthe.r evidence that clear and _loud .Support. for .loud ?ufd_c-lea.r speech styles
o Clear: “Over-enunciate your e Listener Accuracy via assessment of listener transcriptions P P Habitual Speech speaking styles are successful in improving 1nt.e111g1b111ty in peo.ple Wlth PD
) : : . . \ / \ / accommodating for the low-pass filtering e QOur group is currently investigating causal
speech e Listener Effort/Ease of Understanding via effort ratings . .
. 0 logi . d and modeled : . f LESS intelligible LESS intelligible effects of masks; however, masks are more explanations for why masks undermine speech
o Loud: “A volume that feels 2x e (Outcomes logit-transformed and modeled as a function of group, detrimental to speech for people with PD intelligibility in clear speech especially
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louder” mask, and speech condition using linear mixed-effects regression
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