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Table 1. Morphologic, sensory, and physiclogic age-related changes

Male Female

Marphalogic changes in conneclive lissue

Edema within superficial layer of lamina

Fiber density decreases, leading to thinning of muscle and vocal ligament

Loose connactive issue replaces myofibrits

Decrease m number of roblasts that control synthesis of elastin and collagen, leadmg to decreased synithesis of

fibrous companents in lamina propria

Elastic fibars in lamina propria no lenger smooth or uniform in size; become rough and variable in size

Elastic fibers no longer aligned parallel to free edge; run in vanious directions as a branched network

Elastic fibars in supaerficial layer deganerate and atrophy, afecting stifiness of vocal fold

Increase in density of collagen fibers More

Slow turnover and repair rates of elastic fibers Mora
Mucosal changes

Mucous membrane becomes thinner and atrophic X

Mucous membrane thickens in postmenopausal women {edema, polypoid)

Underlying lissue bacomes infiltrated with fatly fissue X

Fatty tissue and keratosis lead to graying and yallow discoloration X
Carlllaginous changes

Ossification of cartilages Maora

Arthritic changes of cricoarytanaid joint X

Thinning of articular joint surfaces. imegularities, breakdown in collagen fiber arganization X
Muscle changes

Atraphy
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Stiffening
Apoptosis, programmed cell death oceurs in thyroarytenoid muscle
Proportion of regenerating fibers increases with age, but the properties of those fibers are not knawn
Decrease in surface density of certain muscle fibers
Increase in atrophy factor of certain muscle fibers
Decrease in rabo of satellite cells to myonuclen
Vascular changes (animal studies)
Muccsal blood flow probably decreased as result of atrophy and increasing fibrous characteristic of aging vocal folds
Decreased flow i postenor cricoarytenoid, thyroarytencid, and cricothyroid muscles
Sensory changes
Docrease n number of small myefinated fibers in the superior laryngeal nerve (animal)
Peripheral neurcpathy (human)
Respiratory changes
Decreased elasticity of respiratory tissues
Decreased vital capacity of lungs
Changes in chest wall structimg
Irregular respirations
Phonation imitiated at higher lung and rib cage volumes
Higher lung and rib cage excursions
Trachea softens and widens! perbronchial muscle atrophy
Meuromuscular contral changes
Yocal instability
General slowing of central nervous system fumctions
Increasa in muscle fiber type grouping
Glandular changes
Decreased number of mucous glands due 1o atrophy
Decreased number of lymphatic channels
Hormonal changes
Decrease in thyroid hormone
Decrease in sex hormones
Systemic changes
Increasad incidence of gastrossophageal reflux
Decreased auditory acuty
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Table 2. Perceptual, physiologic, and acoustic age-related
changes

Male Female
Perceptual
Determine age from voice sample X X
Classify into age groups X X
Pitch changes X X
Hoarseness X X
Breathy X X
Slow rate X X
Acoustic
Average fundamental frequency changes? Higher Lower
Variability of fundamental frequency Greater  Greater
Frequency perturbation Greater  Greater
Fundamental frequency range Smaller Smaller
Average intensity level Greater ?
Variability of intensity Smaller ~ Smaller
Intensity range Smaller Smaller
Speaking rate Slower Slower
Spectral changes Yes ?
Physiologic
Vital capacities Smaller Smaller
Lung pressure Lower Lower
Peak airflow rates Greater
Leakage airflow rates Greater
Open quotient Greater

MFDR Less
Muscle electrical activity

Thyroarytenoid firing frequency or I1SI Reduced Reduced
Cricothyroid firing frequency or ISI Same Same
Lateral cricoarytenoid firing frequency or IS] ? ?

MFDR, maximum flow declination rate; ISI, interstimulus interval
Alg-o] atEr
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