
RE
SU

LT
S

BA
CK

G
RO

U
N
D

M
ET
H
O
D DI
SC
U
SS
IO
N
/C

O
N
CL
U
SI
O
N

RE
FE
RE

N
CE
S [1] Amerman, J. D., & Parnell, M. M. (1992). Speech timing strategies in elderly

adults. Journal of Phonetics, 20(1), 65-76. [2] Ramig, L. A. (1983). Effects of
physiological aging on speaking and reading rates. Journal of communication
disorders, 16(3), 217-226. [3] Eichhorn, J. T., Kent, R. D., Austin, D., & Vorperian, H.
K. (2018). Effects of aging on vocal fundamental frequency and vowel formants in
men and women. Journal of Voice, 32(5), 644-e1. [4] Nishio, M., & Niimi, S. (2008).
Changes in speaking fundamental frequency characteristics with aging. Folia
phoniatrica et logopaedica, 60(3), 120-127. [5] Cho, T. (2011). Laboratory
phonology. The continuum companion to phonology, 343-368. [6] Mücke, D., &
Grice, M. (2014). The effect of focus marking on supralaryngeal articulation–Is it
mediated by accentuation?. Journal of Phonetics, 44, 47-61. [7] Roy, N., Nissen, S.
L., Dromey, C., & Sapir, S. (2009). Articulatory changes in muscle tension dysphonia:
Evidence of vowel space expansion following manual circumlaryngeal
therapy. Journal of communication disorders, 42(2), 124-135. [8] Sapir, S., Ramig, L.
O., Spielman, J., & Fox, C. (2011). Acoustic metrics of vowel articulation in
Parkinson's disease: Vowel space area (VSA) vs. vowel articulation index (VAI).
In Seventh International Workshop on Models and Analysis of Vocal Emissions for
Biomedical Applications. [9] Hermes, A., Becker, J., Mücke, D., Baumann, S., & Grice,
M. (2008). Articulatory gestures and focus marking in German. Proc. Speech
Prosody 2008, 457-460. [10] Ketcham, C. J., & Stelmach, G. E. (2004). Movement
control in the older adult. In Technology for adaptive aging. National Academies
Press (US). [11] Hermes, A., Mertens, J., & Mücke, D. (2018, September). Age-
related Effects on Sensorimotor Control of Speech Production. In Interspeech (pp.
1526-1530).

Aging effects on prosodic marking in German: An acoustic analysis
2nd Workshop on Speech Perception and Production across the Lifespan, 30-31 March 2020, UCL, London, UK

Jane Mertens1, Doris Mücke1 & Anne Hermes2
1IfL Phonetics, University of Cologne, Germany; 2Laboratoire de Phonétique et Phonologie, UMR 7018, CNRS/Sorbonne-Nouvelle, France

{jane.mertens, doris.muecke}@uni-koeln.de; anne.hermes@sorbonne-nouvelle.fr

Vowel durations

Formant values

Acoustic vowel space

Subjects
• 3 older (aged 65-80 years), 3 younger (aged 

20-30 years) native speakers of German 

Speech material
• 10 target words representing girl names 

(e.g. <Mila>) with lexical stress on first 
syllable

• Question-answer paradigm to render target 
word in background vs. broad vs. 
contrastive (see below) condition

Acoustic measurements
• Vowel durations
• F1 & F2 measured at the vowels’ midpoint
• Acoustic vowel space à calculating vowel 

articulation index (VAI) & vowel space area 
using /i:, a:, u:/ [7,8]

• Prosodic structure: 
• Temporal and spatial

modifications of the stressed 
vowel in both age groups to 
increase prominence from 
background (unaccented) to 
contrastive focus (accented) [6,9]

• Aging effects:
• Longer vowel durations but more 

centralized vowel qualities in older 
speakers 
à due to physiological constraints 
of vocal tract & slowed down 
movements [10,11]
à increase in duration could also 
be interpreted as a compensation
strategy for the reduced vowel   
space to mark prominence

• Less variability of vowel formants 
in older speakers 
à indicates a less flexible vowel 
system for prosodic marking

Aging effects 
• On physiological system: e.g. central nervous 

system, (musculo)-skeletal system, 
respiration, slowing down of movements

• On speaking rate [1,2], fundamental 
frequency [3,4], vowel formants [3,4]

So far, not much is known about aging effects 
on prosodic structure (highlighting important 
information)

young

old

• Both age groups: duration of 
stressed vowel increases
à longer in contrastive focus 
(accented) than in background 
(unaccented)

• Older subjects: longer vowel 
duration in respective conditions in 
all vowel types

• Older subjects realize /a:/ more 
centralized

• Older subjects show less variability 
than younger subjects in all vowel 
types

• Older subjects: VAI increases from 
background to broad, but decreases 
from broad to contrastive

• Reduced vowel space in older 
subjects (strongest effect in /a:/)

• Strongest aging effects on VAI in 
contrastive focus (older = 1.17 vs 
younger = 1.28)

Research Question: How does aging affect 
strategies used to express prosodic 
prominence within the acoustic domain?
[5,6]

VAI young old
background 1.17 1.19
broad 1.24 1.21
contrastive 1.28 1.17

Hat der Opa der Kati gewunken? Der Opa hat der Mila gewunken.
‘Had the grandpa waved to Kati?’ ‘The grandpa had waved to Mila.‘


