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Learning Objectives 

• Identify age-related anatomical and physiological changes across respiratory, phonatory, and 

resonatory subsystems of voice production. 

• Describe the evidence base for behavioral voice therapy techniques used with older adults 

(VFE, PhoRTE, LSVT). 

• Apply clinical reasoning to select and adapt approaches based on neuromuscular plasticity and 

exercise principles (FITT, specificity, overload). 

Question 1: What is aging? 

• Aging is a time-independent series of changes that are Cumulative, Progressive, Intrinsic, and 

Deleterious (CPID). (Arking, 2006) 

• Time-independence: chronological age is only loosely connected to biological aging; expect 

large individual variability. 

• "Intrinsic": distinguish normal aging from disease and environmental factors; avoid attributing 

all impairments to age alone. 

• Theories highlighted: programmed longevity/endocrine (e.g., menopause effects) and error 

theories (wear-and-tear, crosslinking). 

Takeaway #1 

• Do not assume ability based on chronological age; evaluate the whole person and context. 

Takeaway #2 

• Aging involves fundamental, irreversible biological changes—focus on optimizing function and 

quality of life, not reversing age. 

Question 2: How does the voice change in advanced age? 

Perceptual & Acoustic Signs (typical patterns; individuals vary) 

• Pitch shifts (lower in many females, higher in many males), tremor, increased 

breathiness/strain; listeners use acoustic cues to estimate age. 



• Perception is confounded by disuse, disease, and overall physical condition; consider 

differential diagnosis. 

Subsystem Changes in Voice Production 

• Vocal Tract / Resonance: Sarcopenia-related tongue and pharyngeal muscle weakness; larynx 

descends (lengthened tract); decreased sensation; potential articulation/resonance changes. 

• Respiratory / Power: Increased lung compliance with decreased chest wall compliance; 

decreased vital capacity and increased residual volume. (Hoit & Hixon, 1987; Lalley, 2013) 

• Laryngeal / Source: Vocal fold atrophy and bowing with glottal insufficiency; joint degeneration 

(e.g., cricoarytenoid); cartilage ossification may confer stability; layer-specific changes in 

epithelium and lamina propria (reduced elasticity, increased stiffness); TA muscle—reduced 

mass, slower fiber profile, glycolytic shift (Thomas et al., 2008). 

Takeaway #3 

• Aging affects all three major subsystems—vocal folds (source), vocal tract (filter), and 

respiration (power). (Titze, 2000) 

Sarcopenia and Principles of Exercise 

• Sarcopenia includes loss of muscle mass and function (strength, endurance); decline accelerates 

after ~65 and can be punctuated by illness/injury. 

• Exercise can improve strength and reverse some molecular markers of aging in limb muscles, 

though not to youthful levels. (Melov et al., 2007) 

• Training typology and variables: resistance (high load, low reps) vs endurance (lower load, high 

reps); FITT—Frequency, Intensity, Time, Type; specificity and overload govern adaptations. 

Question 3: What are the treatment options for age-related voice 

problems? 

Epidemiology & Impact 

• Voice disorders are common in older adults and impact quality of life; presbylaryngis can occur 

with or without complaints; presbyphonia is a clinical syndrome distinct from presbylaryngis. 

• Patient-reported measures include V-RQOL, VHI, and the Aging Voice Index (AVI). 

Team-Based Care 

• Multidisciplinary management across Otolaryngology and Speech-Language Pathology; 

counseling on realistic goals and maintenance. 

Procedural Interventions (ENT) 

• Injection augmentation (temporary) and medialization thyroplasty (more permanent) to 

improve closure in atrophy-related glottic insufficiency. 



• Prospective data: VRQOL improves with thyroplasty and with voice therapy; injection 

augmentation alone did not show VRQOL improvement in the cited series. (Sachs et al., 2017) 

Behavioral Voice Therapy (SLP) 

• Overall: Evidence base is growing; interventions that include maximum-effort tasks show 

promise. (Oates, 2014) 

• Vocal Function Exercises (VFE): 6-week program with twice-daily home practice; improved 

VHI, reduced perceived severity/effort and auditory-perceptual ratings; mixed/no change on 

some acoustic/MPT/stroboscopic measures. (Sauder et al., 2010) 

• Lee Silverman Voice Treatment (LSVT): Intensive 4-week protocol; case reports show improved 

glottal closure and phonatory function without inducing pathology in older adults. (Lu et al., 

2013) 

• Phonation Resistance Training Exercise (PhoRTE): 4 weekly sessions + home practice targeting 

higher-intensity voice; both VFE and PhoRTE improved V-RQOL, but only PhoRTE reduced 

perceived phonatory effort significantly in one study; greater satisfaction reported with 

PhoRTE. (Ziegler et al., 2014) 

• Dose/Driving Variables: Establish SPL targets; progress intensity weekly (e.g., +3–5 dB) while 

minimizing extralaryngeal tension; incorporate functional carryover. 

Question 4: How are we researching treatments for the aging voice? 

• Human studies/clinical trials: ongoing work on behavioral interventions and biologics for age-

related dysphonia; need stronger designs, comprehensive outcomes, and mechanistic links. 

• Animal model (rats) of vocal training using ultrasonic vocalizations (USVs): allows 

quantification of laryngeal neuromuscular adaptations without confounds from vocal fold cover 

loading. 

• Key findings from Johnson lab: In old rats, vocal training increases USV amplitude and reduces 

neuromuscular junction (NMJ) endplate dispersion; across durations, training alters NMJ 

morphology but not TA fiber size/type—consistent with neural/endurance adaptations rather 

than hypertrophy. (Johnson et al., 2013; Shembel et al., 2021) 

• Mechanistic note: Human and rat USV pitch modulation use TA and CT; rat USVs produced via 

edge-tone whistle mechanism (ventral pouch), supporting muscle-focused inferences. (Riede, 

2011; Riede et al., 2017) 

Practical Takeaways & Counseling Points 

• Aging ≠ disease; do not presume incapacity—assess individual goals and context. 

• Expect subsystem contributions to presbyphonic presentations; address power (respiratory), 

source (laryngeal), and filter (vocal tract). 

• Behavioral training can meaningfully improve function and quality of life; set expectations 

around improvement vs. full restoration; reinforce maintenance. 

• Protocols leveraging intensity/overload and functional carryover (e.g., PhoRTE) may reduce 

perceived effort; match dose to tolerance and safety. 



• Consider combined care: procedural medialization plus therapy may be complementary (data 

gap noted). 
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