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bstract:
Background:

Dysphagia can be considered as a geriatric syndrome, since its etiology is multifactorial related to
multiple comorbidities and worsens prognosis and quality of life.
Objective:

Summarize the current evidence of dysphagia in geriatric population regarding epidemiology,
pathophysiology, etiology, clinical presentation, diagnosis, complications and treatment, for integration
into a comprehensive and complete healthcare evaluation.

Methods:

PubMed database was searched from January 2010 to December 2019 using the next keywords
combination: “dysphagia geriatrics”/ “dysphagia geriatrics AND epidemiology”/ “dysphagia geriatrics
AND etiology”, “dysphagia geriatrics AND pathophysiology”/ “dysphagia geriatrics/clinical presentation”/
“dysphagia geriatrics AND diagnostic”/ “dysphagia geriatrics AND treatment”. Primary search thrown 359
articles which were selected for abstract reading of which 77 met the purpose of our review. Exclusion cri-
teria: articles without significant results. Inclusion criteria: Reviews and human clinical trials from January
2010 to December 2019 regarding epidemiology, etiology, pathophysiology, clinical presentation, diagnos-
tic and treatment strategies for dysphagia among geriatric population
Results:

In US population 9.44 million people reported symptoms in varying degree. Of these, 22.7% sought]
medical attention and only 36.9% received a proper diagnosis. $ 4.3 to $ 7.1 billion per year were allocated
in additional hospital expenses due to dysphagia related complications and mortality 1.7 times higher
Chronic neurological disorders: Alzheimer’s/ other demential states and Parkinson’s/ other extrapyram-
idal disorders were the most commonly reviewed. Diagnosis process includes screening, clinical and in-
strumental evaluation. Treatment actions are cost-effective, prevent possible complications and improvel
life quality of patients.

Conclusion:

The increasing aging in population, polypharmacy and chronic neurodegenerative diseases have
lead dysphagia as an emerging underdiagnosed and undertreated clinical with uprising morbidity and
mortality. Geriatric dysphagia must be integrated into a comprehensive geriatric evaluation in order to
reduce costs produced by possible complications.

Keywords: Deglutition disorders, Aging, Geriatrics.

Highlights:

. Swallowing disorders worsens prognosis and quality of life in geriatrics

. In US 4.3-7.1$ billions were spent because of dysphagia

g An accurate diagnosis requires screening, clinical and instrumental evaluation
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vention

o Diet modification and postural changes during meal can improve swallowing

Abbreviations: AD=Alzheimer’s disease, PD=Parkinson’s disease, OD=0Oropharyngeal dysphagia, EAT
10=Eating Assessment Tool, WST=Water Swallow Test, V-VST=Volume Viscosity Swallow Test, VFS=Video-
fluoroscopic Study, FEES=Flexible Endoscopic Evaluation of Swallowing, MMI=Minimum Massive Inter-

1.1 Introduction

Dysphagia is the difficulty for the passage
of solids or liquids from the mouth to the stomach.
(1) The geriatric population is frequently affected
by a higher prevalence of disorders that may cause
dysphagia, in addition to swallowing mechanics
modifications due to aging, term known as presby-
phagia. Also polypharmacy, a very common geriatric
syndrome, is reported to interfere with the correct
swallowing mechanism (Table 1). (2)

Action mecha- | Effect Author

nism

Drugs

Acid reflux and
esophageal in-
jury

Nitrates, cal-
cium channel
antagonists

Lower esoph-
ageal sfincter
relaxation

J. Morley “Dys-
phagia and
aspiration”
(2017)(3)

G. Cicala, M.
Barbieri, E.
Spina et. al. ‘A

Antiphsycotics,
antidepres-
sants, antianx-

Dopaminergic
receptor  an-
tagonist in the

Rigidity, brad-
ykinesia, acute
dystonic reac-

iety, sedative | nigrostratial | tions, impaired | comprehen-
or hypnotic | system lingual move- | sive review of
agents ment, slowed | swallowing

bolus forma- | difficulties and

tion, control
and transport,
also anticholin-
ergic effect

dysphagia as-
sociated with
antipsychot-
ics in adults”

(2019)(4)
Anticoliner- | Hyposalivation | Xerostomia, | A. Dietsch, C.
gics, narcotics reduced dental | A. Pelletier, N.

health Solomon. “Sali-
va Production
and Enjoyment
of  Real-Food
Flavors in Peo-
ple with and
Without Dys-
phagia  and/
or Xerostomia”
(2018)(5)

and diuretics

Statins,  pen-
icilamine,

Directly or In-
munologic/

Myotoxicity,
myastenic syn-

A. Kandlstorf-
er, R. Pointner.

chloroquine, | inflammatory | dromes wors- | “An  apprais-
phenytoine, | reaction ening al of current
ziduvodine, in- dysphagia di-
terferon gam- agnosis  and
ma treatment
strategies”
(2016)(6)

Table 1: Drugs related to geriatric dysphagia
Swallowing is a complex mechanism
that involves proper coordination of the cor-
tex and brain stem, its primary objective is the
protection of the airway and transport of the
food bolus. (7) As consequence of population’s
aging, swallowing disorders have appeared as
an emerging entity to be treated by health pro-
fessionals, especially for those who treat

older adults. (8)

Also dysphagia can be considered as a
geriatric syndrome, since it is considered multi-
factorial, related to multiple comorbidities and
worsens the prognosis and quality of life. (9)
Among the main complications are malnutriti-
on, dehydration and increased risk of bronchial
aspiration with the development of aspiration
pneumonia (10).

1.2 Epidemiology

The prevalence depends on the phenoty-
pe, age, diagnostic method and specific comor-
bidities of each patient. (11) In the US it was
found that 9.44 million, 4% of the adult popula-
tion, reported symptoms in different degrees; of
these, only 22.7% sought medical attention and
only 36.9% received a proper diagnosis. (12) D.
Melgaard et al. found that among 313 Danish
patients admitted for acute process, 50% had
symptoms; being related to low weight, lower
arm circumference, increased length of stay and
180 days mortality about 33%. (13) In a series
of Irish patients, E. Horgan et. al observed that
35% of hospitalized patients sent to nursing ho-
mes still had symptoms at the time of discharge.
(14)

S. Attrill et. al. evaluated the global eco-
nomic impact, finding that the management
and prognosis of patients with dysphagia was
40.36% more expensive than those who did
not present it, with increasing length of stay
between 2-8 extra days. (15) In the US, over a
period of 5 years, $ 4.3 to $ 7.1 billion per year
were allocated in additional hospital expenses
secondary to an increase of 3.8 days of stay and
a mortality 1.7 times higher than controls. (16)
1.3 Pathophysiology and Etiology

Accurate coordination is required bet-
ween different areas of the central nervous sys-
tem, 6 cranial nerves with sensory and motor
function and about 40 voluntary and involun-
tary muscles innervated bilaterally to perform
the 4 phases of swallowing: preparatory oral,
propulsive oral, pharyngeal and esophageal.
(17) In the preparatory oral phase food is crus-
hed and held in the anterior part of the oral

Cite this article: Dysphagia among the elderly: an updated review: Am ] Rhin and Otolo. 2020;

2(2): 01-10.



cavity by a soft palate seal against the tongue;
then during the propulsive oral phase, the bo-
lus passes through the isthmus of the jaws to-
wards the oropharynx and the esophagus by
pushing the tongue against the soft palate. (18)
The swallowing reflex is triggered during the
pharyngeal phase; many consecutive events
happen in a short period of time. The larynx is
positioned up and forward, the nasal and oral
cavities are sealed by the upward movement of
the soft palate and posterior movement of the
tongue, the epiglottis covers the airway closing
the laryngeal vestibule, the vocal cords close,
the pharyngeal walls contract generating pres-
sure to move the bolus through the upper eso-
phageal sphincter opened by cricopharyngeal
relaxation and movement of the larynx. (19)

Generally, age-related changes in swal-
lowing are not enough to cause symptoms; the
risk increases if there are underlying comorbi-
dities or intake of associated medications. The
most frequently observed changes are prolon-
ged oral phase, decrease in the maximum iso-
metric pressure of the tongue, increasing time
required to activate the swallowing reflex, late
laryngeal closure and increasing presence of
food waste. (20) It is likely that older adults al-
ter their eating habits in order to adapt to these
changes so that any condition affecting functio-
nal reserve results in the appearance of symp-
toms. (21)

Given the complexity and the various
systems involved there are a wide variety of
entities that can cause symptoms. The most
frequent structural causes are tumors, head
and neck surgical interventions, cervical osteo-
phytes and pharyngoesophageal diverticula.
(22,23) Among diverticula, Zenker‘s diverticu-
lum is the most frequently related with dyspha-
gia due to the mass effect on the cervical eso-
phagus, it is associated with dysfunction of the
cricopharyngeus muscle and gastroesophageal
reflux disease. (24,25) The most frequently as-
sociated surgical procedures are anterior cervi-
cal spine surgery, partial or total thyroidectomy
(by damage to the recurrent laryngeal nerve),
interventions of the larynx, esophagus, lung, he-
art, bariatric, posterior fossa or cortical invol-
vement surgery. (26) Ventilatory support and
prolonged periods of intubation are also rela-
ted. (27)

Among the functional causes, neurological
disorders are the most studied, being Stroke,
Alzheimer’s disease (AD) and other demential
states, Parkinson’s disease (PD) and extrapy-
ramidal disorders the most common causes.
(28) At least 47% of adults diagnosed with
dementia have some degree of dysphagia, al-
though in some series figures above 80% of the
population. (29) In AD there is involvement of
cortical areas responsible for swallowing.(30)
In moderate to severe degree, autonomous
feeding disability is associated with cognitive
and motor impairment, lack of appetite and
loss of interest in food. (31) PD reports a prev-
alence of dysphagia ranging from 11% to 87%
depending on disease stage and the methods
used for dysphagia assessment (32) The un-
derlying pathophysiological process is not yet
well understood, but it is believed that degen-
eration in the brainstem and black substance,
as well as alterations in the dopaminergic and
non-dopaminergic neural network plays a cen-
tral role. (33) M. Arnold et. al. reported that the
location of the lesion was not a reliable predic-
tor of dysphagia, contrary to the belief that it is
more frequent in infratentorial and brainstem
disease; it was observed that the severity and
extent were the most important risk and prog-
nosis factors. (34) Recovery occurs by cortical
reorganization, depending on the existence and
severity of the lesion in the dominant swallow-
ing center. (35)
1.4 Clinical presentation

Although there are objective tests to per-
form a detailed evaluation, they do not reflect
correct daily function of the swallowing mech-
anism. Observing meal intake, dental appara-
tus, muscle weakness, decreased movements of
the jaw and soft palate, food waste in the oral
cavity; as well as the existence of signs such
as sialorrhea, rinsing or gargling impairment
represent early clinical screening. (36) It is im-
portant to question intentionally for symptoms
such as delayed swallowing, postnasal regur-
gitation, cough and foreign body sensation in
the oropharynx to differentiate oropharyngeal
(OD) from esophageal dysphagia. (37)
1.5 Diagnosis

An adequate approach consists in 3 stag-
es: screening, clinical and instrumental evalua-
tion. The purpose of screening is to identify
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individuals with dysphagia,

atrisk of developing aspiration pneumo-
nia or malnutrition in the first level of care who
need a more detailed clinical evaluation. (38) In
this section, tests with more sensitivity rather
than specificity are sought to avoid life-threat-
ening complications and further costs. (39) The
most world-wide used screening tests are the
Eating Assessment Tool (EAT-10), Sidney Swal-
low Questionnaire, Swallowing Disturbance
Questionnaire, Dysphagia Screening Question-
naire, Dysphagia Screening Tool, etc. The EAT-
10 is a fast, easy and self-applying test with ex-
cellent validation and reproducibility with high
sensitivity (85%) and specificity (82%); it con-
sists of 10 items scored from 0 (without hand-
icap) to 4 (severe handicap) taking a score 23
as swallowing alterations, related to nutritional
alterations and difficulty in performing activi-
ties of daily routine. (40) The Sydney Swallow
Questionnaire is a 17 item tool valued by means
of a Visual Analogue Scale; it has high repro-
ducibility and sensitivity to detect symptomatic
individuals. (41) The Swallowing Disturbance
Questionnaire was designed for patients with
PD, it consists of 5 items that evaluate oral phase
and 10 items for pharyngeal phase, in which a
score of 212.5 is a predictor of the presence of
dysphagia caused by different causes. (42)

The clinical evaluation consists of iden-
tifying alterations in the efficacy and safety of
swallowing. Efficacy alterations are associated
with weakness in the oropharyngeal muscula-
ture causing an incorrect intake of fluids and
nutrient, safety alterations are related to neu-
rological diseases that cause late closure of the
laryngeal vestibule, which increases the risk of
penetration and aspiration into the airway, re-
spectively. (43) The elements to be evaluated
before performance, are a complete medical
history, laryngeal, pharyngeal and cranial nerve
correct function, cognitive evaluation and com-
munication skills. (44) The Water Swallow Test
(WST) has been used as a dynamic evaluation
in which the patient drinks different amounts of
water depending on the patient condition look-
ing for signs such as increased swallowing time,
wet gurgly voice, cough, 23% decrease in pulse
oximetry, asphyxia or aspiration; which become
more evident with greater ingested volume.
(45) Due to the heterogeneity

of these tests, the sensitivity and specificity is
variable. In a recent meta-analysis, M. Brodsky
et. al. indicated that small sips in tests with low
(1-5ml) and high (6-20ml) liquid intake have
greater specificity (low 90% - high 90%) than
sensitivity (low 71% - high 63%). Continuous
sips of a larger volume (90-100ml) have a great-
er sensitivity (91%) than specificity (53%). A
combination of both modalities could increase
sensitivity and specificity. (46,47) P. Chen et. al.
found in a recent review that the general sensi-
tivity and specificity of the WST was 72%, with
a correlation of higher volumes with higher
sensitivity. (48)

However, there is a high risk of aspiration
using rapid and continuous water consumption
tools, so in order to look after the patient’s se-
curity, using tests with smaller volumes or dif-
ferent viscosities is mandatory. In the Modified
WST the patient is asked to drink 3ml of water,
it has good specificity, although the swallowing
reflex is difficult to trigger with such a low vol-
ume intake. (48) The Volume Viscosity Swallow
Test (V-VST) is a method to evaluate efficacy
and safety of swallowing, choosing which vol-
ume and bolus viscosity are the most appropri-
ate for the patient. The test begins with nectar
and low volumes, with increasing intake, pass-
ing to liquid and finally pudding texture, in that
order of progression to protect the patient from
a probable aspiration. (49) It has a high diag-
nostic sensitivity to detect aspiration of 88.2%;
in addition to a high negative predictive value
(92.6%) for aspiration, so a patient with nega-
tive V-VST does not require further evaluation
for aspiration. (50) Another validated instru-
ment is the Toronto Bedside Swallowing Screen-
ing Test consisting of an evaluation of the voice
and movements of the tongue and drinking 10
consecutive tablespoons of water, followed by a
sip cup for those who have managed to take 10
tablespoons previously; it has increasing sensi-
tivity according to the number of tablespoons
ingested (5, 8 and 10 tablespoons, reporting
79%, 92% and 96%). (51)

Patients with a positive clinical evalu-
ation or those who were not able to carry out
clinical testing require instrumental evaluation.
The Videofluoroscopic Swallowing Study (VFS)
uses an X-ray tube with fluoroscopy with a vid-
eo recorder that generates high resolution
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images in which oropharynx and hypopharynx-
‘s motility is evaluated; it also indirectly identi-
fies structural mucosa abnormalities and essen-
tial steps for proper swallowing, such as bolus
control and propulsion, pharyngeal transport,
coordination and swallowing timing, as well as
penetration and aspiration depth. (52) 3-20 ml
of bolus mixed with barium or water-soluble
contrast are ingested starting with thick con-
sistencies and low volumes; it is visualized on
a lateral projection, although a frontal, oblique
view or valsalva maneuvers can be performed in
search for asymmetry. Suspecting a neurologi-
cal or functional cause, we look for signs such as
tongue pumping (repetitive backward-forward
movements of the tongue), pathognomonic of
PD, vestibular penetration defined as contrast
capture beyond the laryngeal vestibule without
passing the glottis, related to delay in the ves-
tibular closure with the arrival of bolus and ret-
roversion of the epiglottis, aspiration, defined
as the entrance of foreign material beyond the
true vocal cords and residues in the valleculae
or piriform sinuses, indicating weakness in pro-
pulsion or improper closure of the upper eso-
phageal sphincter. (53)

When VFS fails to show a clear visualiza-
tion of the nasopharynx, oropharynx and larynx
or when patients are unable to follow orders the
use of Flexible Endoscopic Evaluation of Swal-
lowing (FEES) is recommended. This method
can be performed bedside and has a greater tol-
erability and compliance than the VFS. (54) A
flexible laryngoscope is introduced through the
nose to visualize hypopharynx and larynx, eval-
uating anatomy, motility patterns, asymmetry
and secretion management prior testing with
different bolus viscosities dye marked checking
for penetration, aspiration or post-swallowing
residues. (6)

VFS has traditionally been described as
the gold standard diagnostic method, although
there are some authors considering FEES as
a better tool. In a recent metanalysis, L. Giral-
do et. al. reported that FEES has greater sen-
sitivity to detect aspiration, penetration and
laryngopharyngeal residues in patients with
functional oropharyngeal dysphagia, without
having a significant difference in the specifici-
ties of both tests. (55)

1.6 Complications of dysphagia: Malnutri-
tion, pneumonia and dehydration

Dysphagia in the elderly is a predictor
of several complications such as malnutrition,
dehydration (25-75%), and tracheobronchial
aspiration (30-50%), leading to pneumonia in
50% of cases, with an associated mortality of up
to 50%. (56)

OD is a risk factor for developing mal-
nutrition and dehydration in patients with
stroke or neurodegenerative diseases although
it is probably less recognized because the slow
chronic course of this functional disorders.
(57,58) Patients with malnutrition have lower
levels of albumin and cholesterol as reported
in a cohort study which showed a prevalence of
45.3% of malnutrition in patients over 70 years
with OD regardless of functional status and co-
morbidities. (59)

Patients with dysphagia have a high risk
of aspirating secretions, liquids, or food parti-
cles, consequently developing aspiration pneu-
monia. (60) OD is a risk factor for aspiration
pneumonia in institutionalized fragile patients
with cerebrovascular or neurodegenerative dis-
eases. Aspiration pneumonia is a major cause of
mortality in patients who suffered stroke, being
responsible for the 35% of post-stroke deaths.
(61) A study has shown that patients with de-
mentia will inevitably develop dysphagia, there-
fore they have a high risk of death by aspiration.
(62) In nursing homes, 50-75% of the residents
have dysphagia, half of them will aspire and a
third will develop pneumonia. (63) Therefore,
clinicians most rule out swallowing disorders
in institutionalized frail patients with repetitive
unexplained low airway infections.

1.7 Treatment

Treatment must be individualized for
each patient. Multidisciplinary collaboration
between geriatrics, neurologists, speech and
language therapists, nutritionists, nursing staff
and psychotherapists is necessary.

Recently a cost-effective strategy, the
minimum massive intervention (MMI) has been
developed, in order to reduce nutritional and
respiratory complications in elderly hospital-
ized patients. MMI consists in clinical evalu-
ation of OD, nutritional evaluation and triple
adaptation of food (texture, proteic and organo-
leptic calories) and evaluation and treatment
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of hygiene and health to avoid reducing the col-
onization of oral cavity by respiratory patho-
gens. (64)

The traditional treatment is a multidi-
mensional focus strategy which consists in oral
care, postural changes during mealtime, swal-
lowing maneuvers, dietary strategies and mod-
ifications in bolus intake. (65) In a metanaly-
sis, oral care interventions reduced the risk of
pneumonia, although a high bias risk was pres-
ent. (66)

Postural changes such as chin place-
ment toward the chest or turning the head
over the right or left shoulder have shown to
change pressure generation and speed during
swallowing, thus reducing the aspiration risk.
(67,68) Studies available are limited and with
small samples, so further investigation is need-
ed. (69,70) The maneuvers improve swallowing
biomechanics by performing different coor-
dinated exercises or movements. Mendelsohn
Maneuver has benefited patients with OD. This
maneuver is intended to relax and increase the
opening of the upper esophageal sphincter. The
patient has to voluntarily hold the larynx in its
highest position for 2-3 seconds before swal-
lowing. (71) There are exercises based on swal-
lowing rehabilitation such as Lingual resistance
Focus, Shaker / head-lift, Expiratory Muscle
Strength Training, McNeill Dysphagia Therapy
Program, each one with different approaches
and benefits to improve swallowing. (72)

Diet modification is an international
standardization treatment initiative worldwide
used. (73) It has been suggested that thicker
liquids may improve some swallowing and as-
piration measures. Although some studies in
which the diet has been modified to evaluate
the incidence of aspiration are poor quality
and inconclusive. (74) A recent review found
no qualitative studies related to the alteration
of food consistency. Two studies evaluated the
use of thick honey or nectar fluids versus regu-
lar fluids with changing chin posture in patients
with PD or dementia. They found that thick lig-
uids such as nectar and honey reduced VFS as-
piration compared to thin fluids, but increased
rates of dehydration. Therefore, there is limited
evidence to underestimate the alteration of the
consistency of liquids and food, on important
clinical results. (75) To reduce the risk of

aspiration in patients with OD, a feeding tube is
often used, however studies show that it does
not improve swallowing or reduce aspiration
pneumonia. (76) Feeding probes have been as-
sociated as a risk factor for aspiration pneumo-
nia. (77)
1.8 Conclusions

The increasing aging in population, poly-
pharmacy and chronic neurodegenerative dis-
eases have lead dysphagia as an emerging un-
derdiagnosed and undertreated clinical burden
that may cause uprising morbidity and mortali-
ty in the elderly. OD must be integrated into the
comprehensive geriatric evaluation in order
to reduce related expenditures and costs pro-
duced by future complications. The treatment
of dysphagia is simple, cost-effective and if ap-
plied in time can avoid high costs and increase
life quality of patients. A multidisciplinary col-
laboration between geriatrics, neurologists,
speech and language therapists, nutritionists,
nursing staff and psychotherapists is essential
to assess a complete rehabilitation.
References
1. Lancaster ]. Dysphagia: its nature, assess-
ment and management. Br ] Community Nurs.
2015;20(Sup6a):S28-32.
DOI: 10.12968/bjcn.2015.20.Sup6a.S28
2. Di Pede C, Mantovani ME, Del Felice A, Masie-
ro S. Dysphagia in the elderly: focus on rehabilitation
strategies. Aging Clin Exp Res. 2016;28(4):607-17.
DOI: DOI: 10.1007/s40520-015-0481-6
3. Morley JE. Dysphagia and Aspiration. ]
Am Med Dir Assoc [Internet]. 2015;16(8):631-4.
Available from: http://dx.doi.org/10.1016/j.jam-
da.2015.05.022
DOI: 10.1016/j.jamda.2015.05.022
4, Cicala G, Barbieri MA, Spina E, de Leon ].
A comprehensive review of swallowing difficul-
ties and dysphagia associated with antipsychotics
in adults. Expert Rev Clin Pharmacol [Internet].
2019;12(3):219-34. Available from: https://doi.or
g/10.1080/17512433.2019.1577134
DOI: 10.1080/17512433.2019.1577134
5. Dietsch AM, A. Pelletier C, Solomon NP. Sali-
va Production and Enjoyment of Real-Food Flavors
in People with and Without Dysphagia and/or Xe-
rostomia. Dysphagia [Internet]. 2018;33(6):803-8.
Available from: https://doi.org/10.1007/s00455-
018-9905-8
DOI: 10.1007/s00455-018-9905-8
6. Kaindlstorfer A, Pointner R. An appraisal of
current dysphagia diagnosis and treatment

Cite this article: Dysphagia among the elderly: an updated review: Am ] Rhin and Otolo. 2020;

2(2): 01-10.



strategies. Expert Rev Gastroenterol Hepatol.
2016;10(8):929-42.
DOI: 10.1586/17474124.2016.1158098
7. Rommel N, Hamdy S. Oropharyngeal dys-
phagia: Manifestations and diagnosis. Vol. 13, Na-
ture Reviews Gastroenterology and Hepatology.
2016. p. 49-59.
DOI: 10.1038/nrgastro.2015.199
8. de Lima Alvarenga EH, Dall’Oglio GP, Mura-
no EZ, Abrahdo M. Continuum theory: presbyphagia
to dysphagia? Functional assessment of swallowing
in the elderly. Eur Arch Oto-Rhino-Laryngology [In-
ternet]. 2018;275(2):443-9. Available from: http://
dx.doi.org/10.1007/s00405-017-4801-7
DOI: 10.1007/s00405-017-4801-7
9. Pepersack T, Maes G, Allegre S, Praet J-P.
Dysphagia: a geriatric syndrome? Gériatrie Psychol
Neuropsychiatr du Viellissement. 2019;14(4):371-
6. DOI: 10.1684/pnv.2016.0637
10. Payne MA, Morley JE. Dysphagia: A New
Geriatric Syndrome. ] Am Med Dir Assoc [Internet].
2017;18(7):555-7. Available from: http://dx.doi.
org/10.1016/j.jamda.2017.03.017
DOI: 10.1016/j.jamda.2017.03.017
11. Takizawa C, Gemmell E, Kenworthy ], Spey-
er R. A Systematic Review of the Prevalence of
Oropharyngeal Dysphagia in Stroke, Parkinson’s
Disease, Alzheimer’s Disease, Head Injury, and
Pneumonia. Dysphagia. 2016;31(3):434-41.
DOI: 10.1007/s00455-016-9695-9
12. Bhattacharyya N. The prevalence of dyspha-
gia among adults in the United States. Otolaryngol -
Head Neck Surg (United States). 2014;151(5):765-
9. DOI: 10.1177/0194599814549156
13. Melgaard D, Rodrigo-Domingo M, Mgrch
M. The Prevalence of Oropharyngeal Dysphagia in
Acute Geriatric Patients. Geriatrics. 2018;3(2):15.
DOI: 10.3390/geriatrics3020015
14. Horgan E, Lawson S, O’'Neill D. Oropharyn-
geal dysphagia among patients newly discharged to
nursing home care after an episode of hospital care.
Irish ] Med Sci (1971 -). 2019;4-6.
DOI: 10.1007/s11845-019-02061-0
15. Attrill S, White S, Murray ], Hammond S,
Doeltgen S. Impact of oropharyngeal dysphagia on
healthcare cost and length of stay in hospital: A sys-
tematic review. BMC Health Serv Res. 2018;18(1).
DOI: 10.1186/s12913-018-3376-3
16. Patel DA, Krishnaswami S, Steger E, Conover
E, Vaezi MF, Ciucci MR, et al. Economic and survival
burden of dysphagia among inpatients in the United
States. Dis Esophagus. 2018;31(1):1-7.
DOI: 10.1093/dote/dox131
17. Nawaz S, Tulunay-Ugur OE. Dysphagia in the
Older Patient. Otolaryngol Clin North Am [Internet].

2018;51(4):769-77. Available from: https://doi.
org/10.1016/j.0tc.2018.03.006

DOI: 10.1016/j.0tc.2018.03.006

18. Clavé P, Shaker R. Dysphagia: Current reali-
ty and scope of the problem. Nat Rev Gastroenterol
Hepatol. 2015;12(5):259-70.

DOI: 10.1038/nrgastro.2015.49

19. Aida S, Takeishi R, Magara ], Watanabe M, Ito
K, Nakamura Y, et al. Peripheral and central control
of swallowing initiation in healthy humans. Physiol
Behav [Internet]. 2015;151:404-11. Available from:
http://dx.doi.org/10.1016/j.physbeh.2015.08.003
DOI: 10.1016/j.physbeh.2015.08.003

20. Wirth R, Wirth R, Sieber CC, Volkert D,
Dziewas R, Warnecke T, et al. Oropharyngeal dys-
phagia in older persons - from pathophysiology to
adequate intervention: A review and summary of
an international expert meeting. Clin Interv Aging.
2016;11:189-208.

DOI: 10.2147/CIA.S97481

21. Tulunay-Ugur OE, Eibling D. Geriatric Dys-
phagia. Clin Geriatr Med [Internet].2018;34(2):183-
9. Available from: https://doi.org/10.1016/].
cger.2018.01.007

DOI: 10.1016/j.cger.2018.01.007

22. Clavé P, Rofes L, Arreola V, Almirall ], Cabré
M, Campins L, et al. Diagnosis and management of
oropharyngeal dysphagia and its nutritional and
respiratory complications in the elderly. Gastroen-
terol Res Pract. 2011;2011.

DOI: 10.1155/2011/818979

23. King SN, Dunlap NE, Tennant PA, Pitts T.
Pathophysiology of Radiation-Induced Dysphagia in
Head and Neck Cancer. Dysphagia. 2016;31(3):339-
51. DOI: 10.1007/s00455-016-9710-1

24, Prisman E, Genden EM. Zenker diver-
ticulum. Otolaryngol Clin North Am [Internet].
2013;46(6):1101-11. Available from: http://dx.doi.
org/10.1016/j.0tc.2013.08.011

DOI: 10.1016/j.0tc.2013.08.011

25. Carucci LR, Ann Turner M. Dysphagia revis-
ited: Common and unusual causes. Radiographics.
2015;35(1):105-22.

DOI: 10.1148/rg.351130150

26. Vansant MB, Kunduk M, McWhorter A]. A
review of postsurgical dysphagia in nonmalignant
disease. Curr Opin Otolaryngol Head Neck Surg.
2016;24(6):477-82.

DOI: 10.1097/M00.0000000000000306

27. Skoretz SA, Flowers HL, Martino R. The in-
cidence of dysphagia following endotracheal in-
tubation a systematic review. Chest [Internet].
2010;137(3):665-73. Available from: http://dx.doi.
org/10.1378/chest.09-1823

DOI: 10.1378/chest.09-1823

Cite this article: Dysphagia among the elderly: an updated review: Am ] Rhin and Otolo. 2020;

2(2): 01-10.



28. Roden DF, Altman KW. Causes of dysphagia
among different age groups: A systematic review of
the literature. Otolaryngol Clin North Am [Internet].
2013;46(6):965-87. Available from: http://dx.doi.
org/10.1016/j.0tc.2013.08.008

DOI: 10.1016/j.0tc.2013.08.008

29. Michel A, Vérin E, Gbaguidi X, Druesne L,
Roca F, Chassagne P. Oropharyngeal Dysphagia in
Community-Dwelling Older Patients with Dementia:
Prevalence and Relationship with Geriatric Parame-
ters. ] Am Med Dir Assoc. 2018 Sep 1;19(9):770-4.
DOI: 10.1016/j.jamda.2018.04.011

30. Secil Y, Aria S, Incesu TK, Gurgor N, Beck-
mann Y, Ertekin C. Dysphagie dans la maladie
d’Alzheimer. Neurophysiol Clin. 2016;46(3):171-8.
DOI: 10.1016/j.neucli.2015.12.007

31. Sura L, Madhavan A, Carnaby G, Crary MA.
Dysphagiainthe elderly: Managementand nutrition-
al considerations. Clin Interv Aging. 2012;7:287-98.
DOI: 10.2147/CIA.S23404

32. Pflug C, Bihler M, Emich K, Niessen A, Nien-
stedt JC, Fliigel T, et al. Critical Dysphagia is Com-
mon in Parkinson Disease and Occurs Even in Ear-
ly Stages: A Prospective Cohort Study. Dysphagia.
2018;33(1):41-50.

DOI: 10.1007/s00455-017-9831-1

33. Simons JA. Swallowing Dysfunctions in
Parkinson’s Disease [Internet]. 1st ed. Vol. 134, In-
ternational Review of Neurobiology. Elsevier Inc.;
2017. 1207-1238 p. Available from: http://dx.doi.
org/10.1016/bs.irn.2017.05.026

DOI: 10.1016/bs.irn.2017.05.026

34. Arnold M, Liesirova K, Broeg-Morvay A,
Meisterernst ], Schlager M, Mono ML, et al. Dyspha-
gia in acute stroke: Incidence, burden and impact on
clinical outcome. PLoS One. 2016;11(2):1-11.

DOI: 10.1371/journal.pone.0148424

35. Cohen DL, Roffe C, Beavan ], Blackett B, Fair-
field CA, Hamdy S, et al. Post-stroke dysphagia: A re-
view and design considerations for future trials. Int
] Stroke. 2016;11(4):399-411.

DOI: 10.1177/1747493016639057

36. Sato E, Hirano H, Watanabe Y, Edahiro A, Sato
K, Yamane G, et al. Detecting signs of dysphagia in
patients with Alzheimer’s disease with oral feeding
in daily life. Geriatr Gerontol Int. 2014;14(3):549-
55.D0I: 10.1111/ggi.12131

37. Johnston BT. Oesophageal dysphagia: a step-
wise approach to diagnosis and management. Lancet
Gastroenterol Hepatol [Internet]. 2017;2(8):604-9.
Available from: http://dx.doi.org/10.1016/S2468-
1253(17)30001-8

DOI: 10.1016/S2468-1253(17)30001-8

38. Baijens LW]J, Clavé P, Cras P, Ekberg O, Forst-
er A, Kolb GF, et al. European society for swallow

ing disorders - European union geriatric medicine
society white paper: Oropharyngeal dysphagia as a
geriatric syndrome. Vol. 11, Clinical Interventions in
Aging. Dove Medical Press Ltd.; 2016. p. 1403-28.
DOI: 10.2147/CIA.S107750

39. Rofes L, Arreola V, Mukherjee R, Clavé P. Sen-
sitivity and specificity of the Eating Assessment Tool
and the Volume-Viscosity Swallow Test for clinical
evaluation of oropharyngeal dysphagia. Neurogas-
troenterol Motil. 2014;26(9):1256-65.

DOI: 10.1111/nmo.12382

40. Wakabayashi H. MM. Is Tool Assessment
Eating Item-10 the By Assessed Dysphagia Daily of
Activities and Status Nutritional With Associated
Care Term-Long Requiring Individuals Elderly in
Liv. ] Nutr Heal &Aging. 2016;20(1):22-7.

DOI: 10.1007/s12603-016-0671-8

41. Szczesniak MM, Maclean |, Zhang T, Liu R,
Cook I]. The normative range for and age and gender
effects on the Sydney swallow questionnaire (SSQ).
Dysphagia. 2014;29(5):535-8.

DOI: 10.1007/s00455-014-9541-x

42. Cohen JT, Manor Y. Swallowing disturbance
questionnaire for detecting dysphagia. Laryngo-
scope. 2011;121(7):1383-7.

DOI: 10.1002/lary.21839

43. Martin A, Ortega O, Clavé P. Oropharyngeal
dysphagia, anew geriatricsyndrome. Rev Esp Geriatr
Gerontol [Internet]. 2018;53(1):3-5. Available from:
http://dx.doi.org/10.1016/j.regg.2017.10.005

DOI: 10.1016/j.regg.2017.10.005

44, Etges CL, Scheeren B, Gomes E, Barbosa
LDR. Screening tools for dysphagia: A systematic re-
view. Codas. 2014;26(5):343-9.

DOI: 10.1590/2317-1782/20142014057

45, Osawa A, Maeshima S, Tanahashi N. Wa-
ter-swallowing test: Screening for aspiration in
stroke patients. Cerebrovasc Dis. 2013;35(3):276-
81.DO0I:10.1159/000348683

46. Brodsky MB, Suiter DM, Gonzalez-Fernan-
dez M, Michtalik HJ, Frymark TB, Venediktov R, et
al. Screening Accuracy for Aspiration Using Bed-
side Water Swallow Tests: A Systematic Review and
Meta-Analysis. Chest [Internet]. 2016;150(1):148-
63. Available from: http://dx.doi.org/10.1016/].
chest.2016.03.059

DOI: 10.1016/j.chest.2016.03.059

47. O’Horo JC, Rogus-Pulia N, Garcia-Arguello L,
Robbins ], Safdar N. Bedside diagnosis of dysphagia:
A systematic review. ] Hosp Med. 2015;10(4):256-
65.D0I: 10.1002/jhm.2313

48. Chen PC, Chuang CH, Leong CP, Guo SE, Hsin
Y]. Systematic review and meta-analysis of the diag-
nostic accuracy of the water swallow test for screen-
ing aspiration in stroke patients.

Cite this article: Dysphagia among the elderly: an updated review: Am ] Rhin and Otolo. 2020;

2(2): 01-10.



] Adv Nurs. 2016;72(11):2575-86.

DOI: 10.1111/jan.13013

49, Rofes L, Arreola V, Clavé P. The volume-vis-
cosity swallow test for clinical screening of dyspha-
gia and aspiration. Nestle Nutr Inst Workshop Ser.
2012;72:33-42.

DOI: 10.1159/000339979

50. Guillén-Sola A, Marco E, Martinez-Orfila J,
Donaire Mejias MF, Depolo Passalacqua M, Duarte
E, et al. Usefulness of the volume-viscosity swallow
test for screening dysphagia in subacute stroke pa-
tients in rehabilitation income. NeuroRehabilita-
tion. 2013;33(4):631-8.

DOI: 10.3233/NRE-130997

51. Martino R, Maki E, Diamant N. Identification
of dysphagia using the Toronto Bedside Swallow-
ing Screening Test (TOR-BSST®©): Are 10 teaspoons
of water necessary? Int | Speech Lang Pathol.
2014;16(3):193-8.

DOI: 10.3109/17549507.2014.902995

52. Cecconi E, Piero D. Dysphagia - Pathophysi-
ology, Diagnosis and Treatment. 2012;30:86-9.
DOI: 10.1159/000333423

53. Jaffer NM, Ng E, Au FWF, Steele CM. Fluoro-
scopic evaluation of oropharyngeal dysphagia: Ana-
tomic, technical, and common etiologic factors. Am ]
Roentgenol. 2015;204(1):49-58.

DOI: 10.2214/AJR.13.12374

54, Umay EK, Unlu E, Saylam GK, Cakci A, Kork-
maz H. Evaluation of dysphagia in early stroke pa-
tients by bedside, endoscopic, and electrophysiolog-
ical methods. Dysphagia. 2013;28(3):395-403.
DOI: 10.1007/s00455-013-9447-z

55. Giraldo-Cadavid LF, Leal-Leafno LR, Leon-Ba-
santes GA, Bastidas AR, Garcia R, Ovalle S, et al. Ac-
curacy of endoscopic and videofluoroscopic evalu-
ations of swallowing for oropharyngeal dysphagia.
Laryngoscope. 2017;127(9):2002-10.

DOI: 10.1002/lary.26419

56. Zamora Mur A, Palacin Arifio C, Guardia
Contreras Al, Zamora Catevilla A, Clemente Roldan
E, Santaliestra Grau ]. Importance of the detection
of dysphagia in geriatric patients. Semergen. 2018
Apr;44(3):168-73.

DOI: 10.1016/j.semerg.2017.03.001

57. Fernandez Martinez P, Barajas Galindo
DE, Arés Luque A, Rodriguez Sanchez E, Balles-
teros-Pomar MD. Clinical repercussions of dyspha-
gia and malnutrition in the stroke patient. Endo-
crinol Diabetes y Nutr. 2018;65(10):625-6.

DOI: 10.1016/j.endinu.2018.05.013

58. Sato M, Ido Y, Yoshimura Y, Mutai H. Rela-
tionship of Malnutrition During Hospitalization
With Functional Recovery and Postdischarge Desti-
nation in Elderly Stroke Patients.

] Stroke Cerebrovasc Dis. 2019;28(7):1866-72.
DOI: 10.1016/j.jstrokecerebrovasdis.2019.04.012
59. Carrion S, Cabré M, Monteis R, Roca M,
Palomera E, Serra-Prat M, et al. Oropharyngeal
dysphagia is a prevalent risk factor for malnutri-
tion in a cohort of older patients admitted with an
acute disease to a general hospital. Clin Nutr. 2015
Jun;34(3):436-42.

DOI: 10.1016/j.clnu.2014.04.014

60. Bock JM, Varadarajan V, Brawley M(C, Blumin
JH. Evaluation of the natural history of patients who
aspirate. Laryngoscope. 2017;127:S1-10.

DOI: 10.1002/lary.26854

61. Feng M, Lin Y, Chang Y, Chen C, Chiang H,
Huang L, et al. The Mortality and the Risk of As-
piration Pneumonia Related with Dysphagia in
Stroke Patients. | Stroke Cerebrovasc Dis [Internet].
2019;28(5):1381-7. Available from: https://doi.
org/10.1016/j.jstrokecerebrovasdis.2019.02.011
DOI: 10.1016/j.jstrokecerebrovasdis.2019.02.011
62. Bosch X, Formiga F Cuerpo S, Torres B,
Roson B, Lopez-Soto A. Aspiration pneumonia in old
patients with dementia. Prognostic factors of mor-
tality. Eur ] Intern Med. 2012;23(8):720-6.

DOI: 10.1016/j.€jim.2012.08.006

63. Sue Eisenstadt E. Dysphagia and aspiration
pneumonia in older adults. ] Am Acad Nurse Pract.
2010;22(1):17-22.

DOI: 10.1111/j.1745-7599.2009.00470.x

64. Martin A, Ortega O, Clavé P. Oropharyngeal
dysphagia, a new geriatric syndrome. Rev Esp Geri-
atr Gerontol. 2018;53(1):3-5.

DOI: 10.1016/j.regg.2017.10.005

65. Govender R, Smith CH, Taylor SA, Barratt H,
Gardner B. Swallowing interventions for the treat-
ment of dysphagia after head and neck cancer: A
systematic review of behavioural strategies used to
promote patient adherence to swallowing exercises.
BMC Cancer [Internet]. 2017;17(1):1-15. Availa-
ble from: http://dx.doi.org/10.1186/s12885-016-
2990-x

DOI: 10.1186/s12885-016-2990-x

66. Kaneoka A, Pisegna JM, Miloro K V,, Lo M,
Saito H, Riquelme LF, et al. Prevention of Health-
care-Associated Pneumonia with Oral Care in In-
dividuals Without Mechanical Ventilation: A Sys-
tematic Review and Meta-Analysis of Randomized
Controlled Trials. Infect Control Hosp Epidemiol.
2015;36(8):899-906.

DOI: 10.1017 /ice.2015.77

67. Ra JY, Hyun JK, Ko KR, Lee SJ. Chin tuck for
prevention of aspiration: Effectiveness and appro-
priate posture. Dysphagia. 2014;29(5):603-9.

DOI: 10.1007/s00455-014-9551-8

Cite this article: Dysphagia among the elderly: an updated review: Am ] Rhin and Otolo. 2020;

2(2): 01-10.



68. Nagy A, Peladeau-Pigeon M, Valenzano T],
Namasivayam AM, Steele CM. The effectiveness of
the head-turn-plus-chin-down maneuver for elimi-
nating vallecular residue. Codas. 2016;28(2):113-7.
DOI: 10.1590/2317-1782/20162015286

69. Kumai Y, Samejima Y, Watanabe M, Yumo-
to E. Videofluoroscopic evaluation of pharynge-
al swallowing dysfunction after esophagectomy
with three-field lymph node dissection. Eur Arch
Oto-Rhino-Laryngology. 2017;274(1):321-6.

DOI: 10.1007/s00405-016-4209-9

70. Kumai Y, Yoshida N, Kamenosono Y, Mat-
subara K, Samejima Y, Baba H, et al. Effects of Chin-
Down Maneuver on the Parameters of Swallowing
Function After Esophagectomy With 3-Field Lym-
phadenectomy Examined by Videofluoroscopy. Arch
Phys Med Rehabil [Internet]. 2017;98(6):1174-
9. Available from: http://dx.doi.org/10.1016/].
apmr.2016.11.005

DOI: 10.1016/j.apmr.2016.11.005

71. McCullough GH, Kim Y. Effects of the men-
delsohn maneuver on extent of hyoid move-
ment and UES opening post-stroke. Dysphagia.
2013;28(4):511-9.

DOI: 10.1007/s00455-013-9461-1

72. Crary M, Sura L, Madhavan A, Carnaby-Mann
G. Dysphagia in the elderly: management and nu-
tritional considerations. Clin Interv Aging. 2012
Jul;287.DOI: 10.2147/CIA.S23404

73. Cichero JAY, Lam P, Steele CM, Hanson B,
Chen ], Dantas RO, et al. Development of Internation-
al Terminology and Definitions for Texture-Modi-
fied Foods and Thickened Fluids Used in Dysphagia
Management: The IDDSI Framework. Dysphagia.
2017;32(2):293-314.

DOI: 10.1007/s00455-016-9758-y

74. Barbon CEA, Steele CM. Efficacy of thickened
liquids for eliminating aspiration in head and neck
cancer: A systematic review. Otolaryngol - Head
Neck Surg (United States). 2015;152(2):211-8.
DOI: 10.1177/0194599814556239

75. Christmas C, Rogus-Pulia N. Swallowing Dis-
orders in the Older Population. ] Am Geriatr Soc.
2019 Aug;jgs.16137.DOI: 10.1111/jgs.16137

76. Kikutani T, Tamura F, Tashiro H, Yoshi-
da M, Konishi K, Hamada R. Relationship between
oral bacteria count and pneumonia onset in elder-
ly nursing home residents. Geriatr Gerontol Int.
2015;15(4):417-21.

DOI: 10.1111/ggi. 12286

77. Manabe T, Teramoto S, Tamiya N, Okochi ],
Hizawa N. Risk factors for aspiration pneumonia in
older adults. PLoS One. 2015;10(10):1-12.

DOI: 10.1371/journal.pone.0140060

Cite this article: Dysphagia among the elderly: an updated review: Am ] Rhin and Otolo. 2020;
2(2): 01-10.



