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This research considers some of the effects of aging during the early adult lifespan (21-49 years) 
on measurable features of speech which may be valuable in a forensic context. Using recordings 
of spontaneous speech made as part of the ongoing television documentary series, 7 Up, it is 
possible to investigate changes in the voice of a number of individuals at seven year intervals. 
Unlike most sociolinguistic real-time data, this resource offers the chance to look into the speech 
of subjects who may have been socially and geographically mobile during this time. These kinds 
of influential factors have traditionally been overlooked, which might impact upon the accuracy 
of the model of speech used to perform forensic tasks.  
 
There are probably no forensic cases where recordings are made contemporaneously (Rose, 
2003), and in some extreme cases there may be a long delay between ‘crime’ and ‘suspect’ 
recordings; e.g. 27 years in the Yorkshire Ripper Hoaxer trial (French et al., 2006). This raises 
certain questions: which features are most resistant to change over time and are therefore more 
useful in a forensic speaker comparison context? Are there some features that are more likely to 
undergo significant change in an individual? Is the stability of these features in some way 
predictable from models of sociolinguistics or physiology? Are some features inherently more 
stable than others, or does it depend on individual or dialectal factors? In addition to their 
importance for speaker comparison, the findings have further implications for forensics. More 
detailed knowledge about the effects of aging and the correlates of mobility should make us 
better informed about the make-up of voice line-ups and reference populations for ASR software 
and strength of evidence assessments using a likelihood ratio (LR) approach, for example.  
 
Formant frequency data are presented from monophthongs and diphthongs of eight speakers of 
different varieties of English recorded at seven year intervals from ages 21 to 49. Following the 
findings of Reubold et al. (2010) regarding correlation between F0 and F1 changes with aging, 
fundamental frequency measurements are also presented.  Initial broad findings concur with the 
physiological literature (Endres et al., 1971; Linville & Rens, 2001; Reubold et al., 2010) 
showing that formant frequencies are lowered in advancing age.  Figure 1 below demonstrates 
this trend in one male SSBE speaker’s formant values at ages 21, 35, 42, 49, where both F1 and 
F2 are decreasing across early adulthood, resulting in a retraction of the vowel space.  For all 
this speaker’s vowels, F1 decreased by average 3.7% at each interval (11% between 21 and 49 
years), and F2 changed in either direction an average 3.9% (4.1% decrease between 21 and 49 
years). If we use 9 short vowels to map the F1/F2 vowel space as a polygon, this decrease 
represents an average 19% decrease in vowel space area between those age stages, with a 48% 
decrease between 21 and 49 years. F3 for this speaker was stable, with negligible variability at 
each stage (around 1%). Fundamental frequency decreased in both of the two female subjects 
(8% and 23% between 21 and 49 years) and remained fairly stable in male speakers. There is, 
however, little evidence of the relationship between F1 and F0 decrease as stated in Reubold et 
al. (2010).   
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Changes in formants for one male speaker from age 21, 35, 42 & 49 years.  
Histograms show changes in mean F1 and F2 across all short vowels.  Scatter plot shows mean 
formant frequency values for each short vowel, connected to illustrate the general pattern of 
retraction. 
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