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Swallowing

Patient Safety and Medicinal Therapy for
Ear,Nose, and Throat Disorders

Donna S.Lundy, PhD, Adjunct Asst. Professor, Department
of Otolaryngology, University of Miami School of Medicine

According to current predictions, 16.4 percent of individu-
als in the United States will be over the age of 65 by 2020,
making them the fastest-growing segment of the popula-
tion (U.S. Census Bureau, 1996). The presence of health
problems in our aging population is also increasing, with
80 percent of individuals over the age of 65 having at
least one chronic iliness. The incidence of dysphagia in
this aging population is expected to have a significant
impact on health care costs and quality of life.

Swallowing is a highly coordinated process involving four
phases—oral preparatory, oral, pharyngeal, and esopha-
geal—allowing for the manipulation of a bolus in the oral
cavity and safe passage through to the stomach.In the
normal swallow, this process is rapid and dynamic involv-
ing the functional integration of these phases, which
permits passage of liquids and solids without incident
from the oral cavity to the stomach. Dysphagia is then
any difficulty in the process of deglutition or disruption
in any of the phases. Aspiration results when there is
misdirection of oropharyngeal or gastric contents into
the larynx and lower respiratory tract. The most serious
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outcome of the misdirected bolus is the development of
aspiration pneumonia.The risk of aspiration pneumonia is
greater in individuals with other risk factors including co-
morbidities of other medical illnesses, which are known
to be more common in the elderly.

The exact incidence of dysphagia in the aging population
is not known, although numerous studies have looked

at specific aspects of its prevalence. Loeb and colleagues
reported a 44 percent incidence of dysphagia in the
elderly that was associated with significant morbidity and
mortality. Groher and McKaig looked at the prevalence of
dysphagia in institutionalized elderly and found that 31
percent were on a mechanically altered diet presumably
due to dysphagia, with the most common underlying
etiology being dementia in 42 percent, cerebral vascular
accident (CVA) in 30 percent, deconditioning in 12 per-
cent,and Parkinson’s disease (PD) in 10 percent. Another
study examined the occurrence of silent aspiration in
asymptomatic “healthy” elderly individuals with commu-
nity acquired pneumonia (CAP) versus a control group

of age-matched persons using indium chloride scanning,
and demonstrated a 71 percent incidence of silent aspira-
tion in the CAP group, further highlighting the significant
incidence of dysphagia in the aging population.

Risk Factors and Dysphagia in the Elderly
Does normal aging result in dysphagia or is it always a

pathologic state? Elderly individuals are more likely to
experience dysphagia from diseases or conditions associ-
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ated with the aging process than because of normal aging
alone. The general consensus is that subtle changes in
healthy elderly persons do not compromise the efficiency of
safe oral intake in the absence of other co-morbidities. Thus
it is important to differentiate between dysphagia in the
elderly caused by risk factors and that due to“normal aging.”

Specific risk factors have been associated with the develop-
ment of dysphagia in the elderly. The most common etiol-
ogy of dysphagia in the elderly is CVA. The incidence of dys-
phagia after an acute CVA is estimated to be 40-70 percent.
About 50 percent of elderly stroke patients aspirate in the
immediate period after the insult, and about 25 percent die
of aspiration pneumonia within the first year of rehabilita-
tion. Studies looking at the localization of the CVA and the
presence of dysphagia have shown that larger infarcts are
associated with a higher likelihood of aspiration. Subcorti-
cal and periventricular white matter lesions are more associ-
ated with poor lingual coordination and dysphagia affecting
the oral phase of swallowing. Infarcts in the brainstem area
have a higher incidence of dysphagia and aspiration.

The presence of other neurological disorders associated
with dysphagia also increase in incidence with aging.
Parkinson’s disease is the most common neuromuscular
disease in the elderly with frequent occurrence of dyspha-
gia. Bird and colleagues noted a 15-20 percent incidence
of aspiration on radiologic study in asymptomatic individu-
als with PD. Dysphagia in PD is typically multifactorial and
related to rigidity/bradykinesia-causing delays In addition,
amyotrophic lateral sclerosis (ALS) is also more frequently
seen in older individuals. ALS involves rapid and progres-
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sive degeneration of upper and lower motor neurons. It

is important to note that asymptomatic individuals with
the spinal or nonbulbar form of ALS may still present with
dysphagia because of compromised breath support. Dray
and colleagues have noted that while laryngeal sensation
is typically maintained in individuals with ALS, allowing
for aspiration to be sensate, voluntary clearance from

the airway may be affected by decreased pulmonary/ab-
dominal support.

Polypharmacy is another risk problem in the elderly with
a strong association between certain classifications of
medications and the development of dysphagia. Anxio-
Iytics like benzodiazepines are frequently prescribed in
older individuals and known to metabolize more slowly,
making them more suspect for the development of dys-
phagia because of their sedating affects and the conse-
quent depression of the central nervous system (CNS).

In another study, the researchers witnessed incidents of
aspiration in the elderly and noted that the ingestion of
sedative medications presumably impairing the cough
reflex were the most important risk factor. Other medi-
cations frequently consumed by the elderly with similar
effects on the CNS include antihistamines, phenothizine-
based antiemetics, anticonvulsants, antipsychotics, opi-
ates, and lithium, which impair cognition and awareness.
Neuroleptic medications may predispose to extrapyrami-
dal effects further leading to problems with swallowing.
Additionally, anticholinergic medications, which have a
drying effect on the oral mucosa, may also interfere with
swallowing by impairing bolus transport and are known
to be dose-dependent with increasing age.
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The presence of bacteria in the oral cavity predisposes
individuals with dysphagia and aspiration to more serious
consequences like pneumonia. In the elderly, increased
oropharyngeal colonization with pathogens like staphy-
lococcus aureus and aerobic gram-negative bacilli is more
prevalent. Additionally, edentulous elderly institutional-
ized individuals have a lower risk of aspiration pneumonia
versus dentate elderly because of poor dental hygiene.

A relation between oropharyngeal aspiration and low
serum albumin has been found to increase the risk for the
development of pneumonia, highlighting the importance
of adequate nutrition in the elderly.

Age-Related Changes and Dysphagia

Studies of changes in the swallowing mechanism caused
by aging have demonstrated interesting findings. Chang-
es in skeletal muscle strength are noted with age and
may include reduced facial muscle strength resulting in
poor cup drinking and decreased masticatory strength;
decreased lingual pressure to drive the pharyngeal swal-
low; increased connective tissue within the body of the
tongue restricting bolus control with repetitive tongue
movements needed to clear the bolus; and frequent pre-
mature spillage of material over the base of the tongue.

Many of the physiologic changes that occur with aging
are subtle, progressing slowly over time, which may allow
the “healthy elderly” to adapt with compensatory mecha-
nisms without incidents. It is also known that base-of-
tongue propulsion is critical to bolus transit into the up-
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per esophageal sphincter (UES). Robbins and colleagues
have studied lingual pressures in the elderly and found
that pressures do not decline with age but differences
between maximum isometric and swallow pressures
decrease, suggesting that as individuals age they accom-
modate by working harder to maintain critical pressures
for safe and effective bolus passage.

A delay in triggering the pharyngeal swallow has also
been reported with normal aging. A study of older

versus young asymptomatic individuals found that the
older group was more likely to have a delayed swal-

low response with multiple swallows needed to clear a
bolus. They additionally found that older individuals had
a three-fold increase in the action of inspiration versus
exhalation after the swallow, increasing the likelihood of
laryngeal penetration caused by residual material remain-
ing in the hypopharynx after the first swallow.

Oral and pharyngeal transit times are another area of
swallowing physiology that is subject to change with ag-
ing.Older individuals have been found to have prolonged
oral bolus transit times, and increased pharyngeal bolus
transit times, placing them at increased risk of aspiration.
Other authors have found increased duration of the swal-
low with longer closure and opening of the airway and
UES with increased age in asymptomatic women. In addi-
tion, Robbins’ study showed that the speed of swallowing
gradually slows after age 45 with a significant difference
between individuals below 45 versus over 70 years of age.
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Timely laryngeal motion, both superiorly and anteriorly,

is critical to airway protection during swallowing. Studies
have suggested changes in the strength and timing of
laryngeal elevation with secondary effects on cricopha-
ryngeal relaxation. Logemann and colleagues studied la-
ryngeal movement in older individuals and found gender
differences. Older men were found to have reduced hyoid
motion while older women retained muscular reserve. Ad-
ditionally, they found that cricopharyngeal relaxation was
reduced in the males implicatinga greater risk for dyspha-
gia in normal older men because of their lower muscular
reserve. However, the degree of reduced motion and its
relation to dysphagia is not as clear. Reduced resting tone
in the upper esophageal sphincter resulting in delayed
UES relaxation is seen in older individuals, with decreased
cross-sectional area in the esophageal inlet. An additional
consequence of the change in UES function is the in-
creased incidence of Zenker's diverticulum in the elderly.

A connection between breathing and, more specifically,
increased apnea duration during the swallow has been
found with aging and is felt to be a protective mechanism
because it enables the system to compensate for other
age-related changes including longer oropharyngeal and
hypopharyngeal transit times and delayed initiation of
maximum hyolaryngeal excursion. In contrast, another
study found longer swallowing apnea duration in women
versus men, which, in fact, decreases with age. Further
evidence of changes in breathing and swallowing with
advanced age is found in a study showing that SpO2
levels were lower only in elderly individuals with dyspha-
gia. Oxygenation during swallowing was not affected in
healthy, asymptomatic older individuals.
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The cough reflex is an important respiratory defense
mechanism against aspirated material. Changes in the
cough reflex with age have been reported by some
authors, placing the elderly at greater risk for aspiration
pneumonia. Other researchers have not been able to rep-
licate this decline. Nakazawa and colleagues studied three
groups of elderly individuals: healthy and asymptomatic,
dementia but no suspected dysphagia, and history of as-
piration pneumonia. The only group that had significant
changes in the cough reflex was the one with a history

of aspiration pneumonia, which demonstrated increased
latencies in reaction to inhaled citric acid versus the other
two groups.This was confirmed by another study that
also found no significant change in the cough reflex in
asymptomatic older individuals, and theorized that the
results from the other studies may have been related to
other risk factors prevalent in that population.

Weight loss is a frequent sign of dysphagia. However,
eating history and weight stability are not always consis-
tent. Some of the above-mentioned physiologic changes
that occur with aging happen gradually, allowing the
individual to adapt and compensate.This is frequently
accomplished by taking nutritional supplements or more
calorie-rich-type foods like shakes and puddings, thus dis-
guising their underlying difficulty swallowing. Additional-
ly, changes in the sense of taste and smell may affect the
diet of the elderly. Flavor preferences have been shown to
shift in older individuals as they perceive greater concen-
trations of sugar and salt as being pleasant, despite the
fact that these substances are frequently restricted from
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their diets. A loss of chemosensory perception altering
the sense of smell is also found with age, and is related to
degeneration of the olfactory nerve and mucosa that may
interfere with older individuals having difficulty identify-
ing blended foods. Thus, it appears that older individuals
may benefit from stronger-flavored foods to compensate
for their decreased perception, which in turn may have a
positive effect on appetite and nutrition.

In summary, dysphagia is an increasing problem in the
elderly. Although specific physiologic changes occur

with the normal aging process, these are frequently well
compensated for in the healthy older person. It is further
critical to recognize the relationship between other co-
morbidities and the normal physiologic changes, because
these co-morbidities significantly increase the likelihood
of developing dysphagia and its potential complication of
aspiration pneumonia.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

References

1. U.S.Census Bureau. Current population Reports:
Population Projections of the United States by age, sex,
race, and Hispanic origin—1996-1050. 1996;P25-1130.

2. Nolan L, O’Malley K. Prescribing for the elderly, II:
Prescribing patterns—differences due to age.J Amer Ger
Soc. 1988;36,245-254.

3. Agree EM, Freedman VA. Implications of Population
Aging for Geriatric Health. Baltimore, MD: Johns Hopkins
Population Center, Papers on Population. 1998;WP98-105.

4. Robbins J, Hamilton J, Lof G, Kempster G. Oropha-
ryngeal swallowing in normal adults of different ages.
Gastroenterology. 1992;103:823-829.

5. Dodds WJ.The physiology of swallowing. Dyspha-
gia. 1989;3:171-178; see also Miller A.Neurophysiological
basis of swallowing. Dysphagia. 1986;1:91-100.

See Miller, 1986, note 5.

6. Marik PE. Aspiration pneumonitis and pneumonia:
A clinical review. N Engl J Med. 2001;344:665-672.

7. Loeb M, McGreer A, McArthur M, Walker S, Simor
AE.Risk factors for pneumonia and other lower respiratory
tract infections in the elderly residents of long-term care
facilities. Arch Intern Med. 1999;27:2058-2064.

SWALLOWING




8. Groher ME, McKaig, TN. Dysphagia and dietary
levels in skilled nursing facilities.J Am Geriatr Soc.
1995;43:528-532.

0. Kikuchi R, Watabe N, Konno T, et al. High inci-
dence of silent aspiration in elderly patients with com-
munity-acquired pneumonia. Am J Respir Crit Care Med.
1994;150:251-253.

10. Kuklemeier KV. Epidemiology and dysphagia.

Dysphagia. 1994;9:209-217.See also Baum BJ, Bodner L.
Aging and oral motor function: Evidence for altered per-
formance among older persons.J Dent Res. 1983;62:2-6.

11. Logemann JA. Swallowing physiology and patho-
physiology. Otolaryngol Clinics of N Amer. 1988;21:613-
623. Also see Buchholtz DW, Robbins, JA. Neurologic
disease affecting oropharyngeal swallowing. In: PerIman
AL, Delrieu K, eds. Deglutition and Its Disorders. San Diego,
CA:Singular Publishing Group; 1997:319-342.

Schindler JS, Kelly JH. Swallowing disorders in the elderly.
Laryngoscope.2002;112:589-602.

12. Gordon C, Langton-Hewer R, Wade DT. Dyspha-
gia in acute stroke.Br Med J. 1987;295:411-414.See also
Kidd D, Lawson J, Nesbitt R, et al. Aspiration in acute
stroke: A clinical study with videofluoroscopy. Quar J Med.
1993;86:825-829; and Mann G, Dip GP,Hankey GJ, Cam-
eron D.Swallowing function after acute stroke: Prognosis
and prognostic factors at 6 months. Stroke. 1999;30:744-
748.  SeeKidd et al., 1993, note 14.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

13. Dray TG, Hillel AD, Miller RM. Dysphagia caused
by neurologic deficits. Otolaryngol Clinics of N Amer.
1998;31:507-524.See Kidd et al., 1993, note 14.

14. Daniels SK, Brailey F, Foundas AL.Lingual discoor-
dination and dysphagia following acute stroke. Dyspha-
gia. 1999;14:85-92.

15. Kim H, Chung S-D, Lee K-H, Robbins J. Aspiration
subsequent to a pure medullary infarction: Lesion sites,
clinical variables and outcome. Archive of Neurology.

2000;57:478-483. See Schindler and Kelly, 2002, note 13.

16. Bird MR, Woodward MC, Gibson EM, Phyland DJ,
Fonda D. Asymptomatic swallowing disorders in elderly
patients with Parkinson’s disease: A description of the
findings on clinical examination and videofluoroscopy in
sixteen patients. Age and Ageing. 1994;23:251-254.

See Dray et al, 1998, note 16. See Schindler and Kelly,
2002, note 13.

17. Vergis EN, Brennen C,Wagener M, et al. Pneumo-
nia in long-term care: A prospective case-control study
of risk factors and impact on survival. Archives of Internal
Medicine.2001;161:2378-2381. See Schindler and Kelly,
2002, note 13.

18. Palmer L, Albulak K, Fields S, et al. Oral clearance

and athogenic oropharyngeal colonization in the elderly.
AJRCCM. 2001;164:464-468.

SWALLOWING




19. Terpenning M, Bretz W, Lopatin D,Langmore S,
et al. Bacterial colonization of saliva and plaque in the
elderly. Clinics of Infectious Disease. 1993;16(Suppl 4):
S314-S316.

20. Riquelme R, Torres A, El-Ebiary M, de la Bellacasa
JP, et al. Community-acquired pneumonia in the elderly:
A multivariate analysis of risk and prognostic factors.
AJRCCM. 1996;154:1450-1455.

21. Fucila S, Wright PM, Chan |, Yee S, et al. Functional
oral-motor skills: Do they change with age? Dysphagia.
1998;13:195-201.

22, Jaradeh S.Neurophysiology of swallowing in the
aged.Dysphagia. 1994;9:218-220.

23. Nicosia MA, Hind JA, Roecker EB, Carnes, M. et
al. Age effects on the temporal evolution of isometric
and swallowing pressure.J Gerontol A Biol Sci Med Sci.
2000;55(11)M634-640; also see Yokoyama M, Mitomi N,
Tetsuka K, Tayama N. Role of laryngeal movement and
effect of aging on swallowing pressure in the phar-
ynx and upper esophageal sphincter. Laryngoscope.
2000;110:434-439.See Jaradeh, 1994, note 30.See
Schindler and Kelly, 2002, note 13.

24, Robbins JA, Levine R,Wood J, Roecker EB, Luschei
E. Age effects on lingual pressure generation as a risk
factor for dysphagia. Journal of Gerontology. 1995;50A:
M257-M262.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

25. Nilsson J, Ekberg O, Olsson R, et al. Quantitative
aspects of swallowing in an elderly nondysphagic popu-
lation. Dysphagia. 1996;11:180-184.

26. Shaw DW, Cook IJ, Dent J, Simula ME, et al. Age in-
fluences oropharyngeal and upper esophageal sphincter
function during swallowing. Gastroenterology. 1990;98:
A390. See also Cook IJ, Doods WJ, Dantas RO, Kern MK, et
al.Timing of videofluoroscopic, manometric events,and
bolus transit during the oral and pharyngeal phases of
swallowing. Dysphagia. 1989;4:8-15.

27. Tracy JF, Logemann JA, Kahrilas PJ, Jacob P, et al.
Preliminary observations on the effects of age on oro-
pharyngeal deglutition. Dysphagia. 1989;4:90-94. See also
Cook et al., 1989, note 36.

28. Johnson ER, McKenzie SW, Sievers A. Aspiration in
stroke. Archives of PM&R. 1993;74:1-4.

29. These authors include Rademaker AW, Pauloski
BR, Colangelo LA, Logemann JA. Age and volume effects
on liquid swallowing function in normal women. JSLHR.
1998;41:275-284; Sonies BC, Baum BJ, Shawker TH.Tongue
motion in elderly adults: Initial in situ observations. J
Gerontol.1984;39:279-283; Sonies BC, Parent 1J, Morrish K,
Baum BJ. Durational aspects of the oral-pharyngeal phase
of swallow in normal adults. Dysphagia 1988;3:1-10;and
Robbins, et al., 1992, note 4.

SWALLOWING




30. Logemann JA, Pauloski BR, Rademaker AW, Kahrilas
PJ.Oropharyngeal swallow in younger and older women:
Videofluoroscopic analysis. JSLHR. 2002;45:434-445.

31. Fulp SR, Dalton CB, Castell JA, Castell DO. Aging-
related alterations in human upper esophageal sphincter
function. Am J of Gastroenterology. 1990;85:1569-1572.

32. Shaker R, Ren J, Zamir Z, et al. Effect of aging, posi-
tion and temperature on the threshold volume triggering
pharyngeal swallows. Gastroenterology. 1994;107:396-402.

33. Jordan PH. Dysphagia and esophageal diverticula.
Postgraduate Medicine.1977;61:155-161.
See Robbins et al.,, 1992, note 4.

34, Hiss SG, Treole K, Stuart A. Effects of age, gender,
bolus volume, and trial on swallowing apnea duration and
swallow/respiratory phase relationships of normal adults.
Dysphagia.2001;16:128-135.

35. Colodny N. Effects of age, gender, disease, and
multisystem involvement on oxygen saturation levels in

dysphagic persons. Dysphagia. 2001;16:48-57.

36. Sekizawa K, Ujiie Y, Itahashi S, et al. Lack of cough

reflex in aspiration pneumonia. Lancet. 1990;335:1228-1229.

See also Nakajoh K, Nakagawa T, Sekizawa K, et al. Relation
between incidence of pneumonia and protective reflexes
in post-stroke patients with oral or tube feeding. JIM,
2000;247:39-42.

37. Nakazawa H, Sekizawa K, Ujiie Y, et al. Risk of aspira-
tion pneumonia in the elderly. Chest. 1993;103:1636-1637.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

38. Katsumata U, Sekizawa K, Ebihara T, et al. Aging
effects on cough reflex. Chest. 1995;107:290-291.
Gustafson B, Tibbling L. Dysphagia: An unrecognized
handicap.Dysphagia. 1991;6:193-199.
Murphy C.Senescence and clinical changes in the ol-
factory system: Psychophysical consideration. (NIDCD
Monograph), Development, Growth, and Senescence in
the Chemical Senses. 1992;3:153-160.

39. Doty RL, Shamon P, Allekbaum SL, Giberson R, et
al. Smell identification ability: Changes with age. Science.
1984;226:1441-1443.

40. Cain WS, Stevens JC. Uniformity of olfactory loss
in aging. Annals of the New York Academy of Science.
1989;561:29-38.

© 2006. American Academy of Otolaryngology—
Head and Neck Surgery Foundation,

One Prince Street, Alexandria, VA 22314-3357.

SWALLOWING



