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'The voice is a mirror of personality and senescence 

may cloud that image' 

PB Mueller



Demographics



Demographics

 People over the age of 65 will soon outnumber children 
under the age of 5

 Between 2006 and 2030, there will be a global 
doubling in people over 65

 In the US, the oldest old will account for 14% by the 
year 2040

 The number of centenarians is doubling every decade



Introduction

 Dysphonia in 12-35%  over 65

 1/3 use their voice for work

 Affects quality of life

 Frequently co-exists with hearing loss 

 Results in social isolation, anxiety and depression

 There is a link between social isolation and risk of 
dementia

Penninkilampi R, Casey AN, Singh MF, Brodaty H. The association between social engagement, loneliness, 

and risk of dementia: review and met-analysis. J Alzheimer’s Dis 2018;66:1619-1633 



What makes a voice ‘old’?

 Listeners can distinguish 
between young, middle-
aged, and ‘old’ voices

 ‘Old’ voices ascribed 
undesirable 
characteristics: 'hoarse', 
'raspy', 'breathy', 
'unsteady', 'tremulous‘, 
'shaky' and ‘weak’



What makes a voice ‘old’?

 Fo increases in older males

 Fo decreases in older 
females

 Reduced intensity, range

 Breathiness

 Increased jitter and 
shimmer

 Changes often absent in 
singers



Typical changes

 Bowing

 Prominent vocal processes 

 Spindle-shaped glottic
chink 

 Reduction in amplitude of 
the mucosal wave

 Reduced Contact Quotient



Definitions

1. Presbyphonia: 
symptomatic or 
‘pathologic’ dysphonia 
related to structural 
changes

2. Presbylarynx: Structural or 
morphologic changes that 
occur with age



Perception of Disability: AVI

23 Item Questionnaire

1. Ability to be understood by others

2. Feeling hindered because of voice

3. Energy/effort needed to phonate

4. Dissatisfaction with how the voice sounds

5. Emotional impact of the deficit

6. How the voice prevented participating in activities

Etter NM, Hapner ER, Barkmeier-Kraemer JM et al. Aging Voice Index (AVI): reliability and 
validity of a voice QOL scale for older adults. J Voice 2018 (Epub)



Extrinsic factors

 Respiratory status

 ‘Physiologic age’

 Physical conditioning

 Optimal nutrition, weight

 Oral health

 Hormonal changes

 Co-morbidities

 Medications

 Reflux



Respiratory system

 Diaphragm undergoes age-related changes

 Maximal Inspiratory Pressure (MIP), decreases 
exponentially after age 65

 Vaca et al: pts with both laryngeal and respiratory 
impairment had most severe vocal deficits 



Physiologic changes

 Musculoskeletal

 Anatomic

 Neurologic 

 Hormonal



Lamina Propria
 Reduction in hyaluronic acid and elastin

 Increase in collagen

 Increased ratio of collagen and reticular fibers in thick, 
disorganized bundles

Hirano S, Bless DM, Munoz del Rio A, Connor NP, Ford CN, Therapeutic Potential of Growth Factors for Aging Voice Laryngoscope

2004; 114:2161–2167.

Kolachala VL, Torres-Gonzalez E, Mwangi S, Kelly P, Brigham KL, Pavlath GK, Rojas M, Johns MM. A senescence accelerated mouse 

model to study aging in the larynx. Otolaryngol Head Neck Surg. 2010 Jun;142(6):879-85



Lamina Propria
 Humans: decrease # cells 

 Increased thickness SLP, change in viscoelastic
properties

 Decrease IC organelles, protein synthesis

 Calcification/ossification laryngeal cartilages

Hirano S, Bless DM, Munoz del Rio A, Connor NP, Ford CN, Therapeutic Potential of Growth Factors for 

Aging Voice Laryngoscope 2004; 114:2161–2167.



Muscle changes

 Gradual loss in muscle 
mass

 Sarco (flesh) + penia
(shortage of)

 Sarcopenia: loss in 
muscle mass, strength 
and quality



Thyroarytenoid

 Medial vocalis: 'fine-tunes' 
tension along vocal fold edge 

 Laterally positioned 
thyromuscularis: rapid 
shortening of the vocal fold

 Differs from skeletal muscle 
of limbs: fiber size, 
contractile protein profiles, 
mitochondrial content, and 
aging patterns



Thyroarytenoid
 Contains type I, IIX and IIA  fibers, and 'hybrid fibers‘

 Fast and slow fibers arranged along a gradient

 Rapidly contracting, fatigue-resistant muscle, for  
respiration, airway protection, and voice production

 Elevated levels of mitochondria

 Multiple small motor units 

Thomas LB. Harrison AL. Stemple JC. 

Aging thyroarytenoid and limb skeletal 

muscle: lessons in contrast. Journal of 

Voice. 22(4):430-50, 2008 Jul.



Changes in TA with aging 

 Loss in muscle mass

 Reduction in force, speed, and endurance 

 Active process of degeneration/regeneration with

increase in myelin-abnormal and myelin-thinning 
fibers

 SLN: reduction in size/number of myelinated fibers, 
with reduction in laryngeal sensitivity

 Mitochondrial DNA mutations

 Vascular changes

 Hormonal changes



Skeletal muscle and exercise 

 Inactivity leads to 
atrophy

 General activity affects 
structure and function of 
muscle



Skeletal muscle and exercise 

 Resistance training: 
increases muscle mass and 
strength

 Endurance training: 
increases mitochondrial 
density, preserves normal 
muscle morphology

 Positive effect on hormonal 
levels, neuronal input, 
enzymatic and antioxidant 
activity



Treatment

 Degree of impairment 

 Motivation

 Engagement

 Multidisciplinary team



Treatment Options

 Reassurance

 Coping Strategies

 Voice Therapy

 Injection Augmentation (HA, CaHa, Fat)

 Medialization Thyroplasty

 No studies comparing Voice Therapy, Injection, 
Thyroplasty

 Order? Choice?



Impact of vocal exercise

 Vocal exercise programs (Lee Silverman Voice 
Treatment, Vocal Function Exercises, Resonant Voice 
Therapy) all positively affect laryngeal function and 
voice

 Indirect evidence of benefits on laryngeal musculature



Impact of vocal exercise
 Gorman et al: 19 elderly men 

with presbylarynx in 12 week 
program of vocal function 
exercises

 Results: improved glottic
closure, decreased  
breathiness, increased 
subglottic pressure, and 
significantly increased 
maximum phonation time 
from 22 sec to 37 seconds

Gorman S, Weinrich B, Lee L, Stemple JC. Aerodynamic changes as a result of vocal function exercises 

in elderly men. The Laryngoscope. 2008 Oct;118(10):1900-3.



Impact of vocal exercise

 Berg et al: significant improvement in VRQOL scores 
in 19 elderly patients with dysphonia undergoing voice 
therapy compared to the 6 controls who chose no 
treatment

 Compliance with therapy correlated with VRQOL

Berg EE, Hapner E, Klein A, Johns MM, 3rd. Voice therapy improves quality of life in age-related 

dysphonia: a case-control study. J Voice. 2008 Jan;22(1):70-4.



Impact of singing

 Stable fundamental frequency

 Stable intensity range

 Stable vocal quality 

 Singers extend career into seventh 
decade



Case 1

 72 yo male, non-smoker, healthy, 

 c/o weak, ‘uneven’ voice x 3 years

 Preacher, increasing difficulty delivering 
message

 Told ‘not to worry about it’



Case 2

 82 yo female, healthy, 

 c/o unsteady voice x 2 yrs

 Difficulty in social situations 

 Friends have hearing loss

 Difficulty on the phone



Treatment



Future directions (bFGF)
 Basic fibroblast growth factor in lamina propria of 

aged rats

Effects: 

1. reduces collagen production 

2. stimulates growth and proliferation of fibroblasts 

3. stimulates cells to produce more hyaluronic acid



Future directions

 Hirano et al: bFGF injected 
in SLP of 10 patients

 All improved in 
aerodynamic and accoustic
functions  

 Decreased glottic gap and 
improved mucosal wave

 Other: tissue engineering

Hirano S, Tateya I, Kishimoto Y, Kanemaru S, Ito J. 

Clinical trial of regeneration of aged vocal folds 

with growth factor therapy. The Laryngoscope. 

2012 Feb;122(2):327-31.



Conclusions

 Dysphonia in the elderly is common 

 Impacts QOL

 Known structural changes 

 Voice therapy prevents/treats muscle-related changes

 Changes in SLP ?addressed with metabolic or 
hormonal interventions  

 Prospective studies needed to determine relative value 
of voice therapy vs injection vs thyroplasty
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