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INTRODUCTION

Anatomical changes in the larynx and changes in the chemical makeup of the vocal 
folds can be observed with increased age (Branco et al., 2014; 2015). These changes 

lead to a less malleable larynx which is more prone to discomfort and fatigue.

Communal singing can have a profound, positive effect on individuals’ health and 
well-being (Cohen et al., 2007; Moss et al., 2017; Reagon et al., 2016). Choir singing 

has been an essential part of Icelandic culture for generations. 

Most churches in Iceland have a choir with many singers older than 50 years of 
age, with limited or no formal singing instruction. Most choirs use warm-up 

routines, including general physical, vocal, and musical approaches.



OBJECTIVES AND  METHODS

Does an evidence-informed warm-up impact participants’ vocal quality and their 
subjective experience of singing related to warm-up exercises?

Data Analysis
•Correlations between perceptual and instrumented measurements 

Participants
• 41 choir singers in 4 choirs: 11 sopranos, 10 altos, 10 tenors, and 10 basses

• 21 participants: warm-up exercises prior to rehersal (experimental group)
• 20 participants: no warm-up (control group)
• Warm-ups: breathing and voice stability, semi-occluded vocal tract exercises etc.

Measurements
before and after the warm-up/silent period and after participation in a choir rehersal:
•Perceptual, e.g., VHI-10; vocal comfort and effort
• Instrumented: acoustic analysis



RESULTS

Acoustical analysis
No statistically significant differences were observed between the warm-up and control groups regarding change in 
fundamental frequency, jitter, shimmer, HNR, or frequency range at either the second (after warm -up/silent 
period) or third (after rehearsal).

Correlation
A statistically significant correlation was 
found between perceived vocal comfort and 
five of the eight instrumented variables: f0 
(continuous speech and sustained vowel), 
upper end of frequency range, and shimmer, 
ranged from r=-0.194 (shimmer) to 
r=0.334 (upper end of frequency range).

Perceptual measurements
There were no statistically significant differences between the groups on any of the perceptual measurements, with 
the exception of the baseline measure for the Comfort-value: control group scored 83.18 and experimental group 
69.37 (p-value of 0.015; however, no longer statistical (p=0.45) after Bonferroni Correction). 

The higher a singer rated their comfort at any 
given time, the larger frequency range they had 
(specifically due to their Fmax), higher f0 in both 
continuous speech and sustained vowel, and 
lower shimmer values. Of these, the strongest 
correlation concerned variables related to pitch, 
other than the lowest part of the frequency range. 



CONCLUSIONS

It could be speculated whether vocal warm-up exercises are necessary, at least if the purpose is to 
increase vocal performance and avoid vocal damage. However, the types of acoustic measurements 
used in this study are insufficient to make conclusive statements about the long-term benefits of warm-
up exercises. 

Typical outcome measures (instrumented and perceptual) at all time points indicated that mature, 
amateur choir singers generally have typical voices.

The study revealed no statistically significant differences between the experimental and control 
groups on any of the variables measured, other than the comfort rating at the start of rehearsal 
(baseline measurement) where the control group scored significantly higher than the experimental 
group. 
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